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SUMMER.
“ The season now is all delight, “ How sweet the fanning breeze is felt
Sweet smile the passing hours, Breath'd through the dancing boughs ;
And STMMER'S pleasures, at their height, How sweet the rural voices melt
Are sweet as are her flowers ; From distant sheeﬁ and cows.
The purple morning waken’d soon, The lovely green of wood and hill,
The mid-day's gleaming din, The hummings in the air,
Grey evening with her silver moon,— Serenely in my breast instil,
Are sweet to mingle in. The rapture reigning there.”

CLARE.

I have represented Winter, in the agricultural sense, as the season of
dermancy, in which every thing remains in a state of quiescence. In
the same sense I have said that Spring is the season of restoration to
life, in which every thing again stirs and becomes active. SUMMER, on
the same principle, is the season of progress, in which nothing is begun
or ended—none of the greater operations of the field are either com-
menced or terminated, but only advanced a step towards the consumma-
tion of all things in Autumn ; and, therefore, the mere advancement of
the greater operations involves no change of principle, whilst the smaller
ones present so varied an aspect as to excite considerable interest.

The astronomical cause of Summer, as one of the seasons, and the
safety in which every living thing—whether animal or vegetable— pro-
gresses or grows under its influence, are thus succinctly and well describ-
ed by Mr Mudie. ‘ Summer is the bloom of the year—the period during
which all the growing and living children of nature, which wax and
wane with the revolving seasons, are in the spring-tide of their activity,
and when all those general agencies by which they are stimulated are
working to the very top of their bent. Summer is, both in the literal and
the metaphorical sense, the season of blossoms ; and as the blossoms make
the fruit, the time of them is really the most important of the whole.
In our middle latitudes, there is a very beautiful instance of design and
adaptation in this. The grand stimulating agent in all terrestrial action,
at least in a natural view of it on the surface of the earth, and the in-
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tensity of this action is made up of two elements—the position of the
twenty-four hours during which the sun is above the horizon, and the
altitude of the sun above that horizon. Both of them, in either hemi-
sphere, increase as the sun declines toward that hemisphere, or rather
as the hemisphere inclines to the sun ; though, as the first of these is
the apparent result of the second as a reality, our using an expression on
the other does not affect the result. The increase or decrease of alti-
tude is the same, with the same change of declination, in all latitudes ;
but the variation in time above the horizon increases with the latitude :
consequently the higher the latitude the greater the change of solar
action with the same change of declination. The change in declination
increases from the solstice to the equinox, and diminishes from the equi-
nox to the solstice. Thus the increase of solar action begins to slacken
at the vernal equinox in March, and gradually diminishes till it becomes
0 at midsummer ; after this the decrease commences. This, however,
only in so far as depends on the altitude of the sun; for the other ele-
ment, the time which the sun is above the horizon, goes on increasing
till the longest day, or day of the solstice. Thus, in the advanced part
of the summer, there is a diminished increase of the momentary inten-
sity of the solar action, and a lengthening of its daily duration. What
is given to the presence of the sun above the horizon is taken from its
absence below it; and thus, as the summer advances towards the longest
day, all that works by the action of the sun works with his increase of
intensity and for a longer time. After the longest day is past, both
elements of the solar action diminish, slowly at first, and more rapidly
afterwards, until the summer merges in the autumn. Near the equator
the changes are comparatively small, and they increase with the lati-
tude ; and the differences in this respect are what may be called the
celestial differences of the character of summer in different latitudes ;
but terrestrial causes modify them so much, that the practical results as
observed are very different from what the celestial theory would give.
Still, any one who thinks but for a moment will not fail to discover
how beautifully the season of bloom is secured from violent action either
in the one way or the other. This is enough to convince us that the
action which goes on in the production of nature during the summer is
really the most important of the whole year; for it is performed with
the maximum of power in the agents, and the minimum of disturbance
in their operation. That resistance of winter, which but too often
shrivels the young leaf and blights the early blossom in the spring, is
vanquished and completely staid from making any inroad till the sca-
sonal purposes of nature are accomplished ; and the ardour of the stimu-
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lating causes which have vanquished the destructive one, are slackened,
so that they may not injure that which during the struggle of the early
part of the year they have preserved. All this, too, is accomplished by
means so very simple, that their simplicity proves the most wonderful
part of the whole, for it is nothing more than the planes of the annual
and daily motions of the earth intersecting each other at an angle of
about 23° 28’ ; and the line of intersectivn passing through the equi-
noctial points of the diurnal orbit.”*

The atmospherical phenomena of summer are of the most varied and
complicated nature. At one time the air is highly elastic, and feels
balmy and bracing, indicated by the high position of the mercury in
the barometer; at another the mercury descends, and almost always
suddenly, to the lowest point, accompanied with gusts of wind and a
deluge of rain, forming what is called a tornado in the tropics. The
heat of the air at one time is so scorching as to cause us to seek the
shade, and the thermometer marks its intensity ; at another, a chil-
ling gust, accompanied with a heavy shower of hail, suddenly brings
down the thermometer many degrees. The air to-day is so calm and
breathless, that not a ripple is visible even on the bosom of the great
ocean ; to-morrow a hurricane raises the waves of the sea to a state of
agitation dangerous to the safety of the mariner. Not a cloud is seen
at times to stain the purity of the blue vault of heaven; at others the
thunder-cloud hovers over the earth, and blackens its surface with a
portentous shadow. These changes, in summer, are usually sudden and
of short duration, and they are requisite to preserve the healthy state of
the air. Did rain not fall in quantities, the vapour absorbed by the great
capacity of heated air for moisture would accumulate beyond due bounds.
‘Were there no colder strata of air moving about to condense the warmer,
the warmer portion containing a large quantity of vapour in solution
would always be elevated beyond the reach of the earth, and there
waste its latent heat. The thunder-storm of sheet-lightning passing
from cloud to cloud, the most common display of electric action in sum-
mer, restores the electric equilibrium of the air, and the forked light-
ning relieves both earth and air. Did not the hurricane at times force
its way through the calm and inert air, the same portion of the atmo-
sphere would always remain over the same locality, and become vitiated
by the breath of animals and the exhalations of vegetables. If the dews
failed to descend upon the grass, the pasture would soon become parch-
ed by the meridian fervour of the summer sun. Thus, all the agencies

* Mudie's Summer, p. 1-6.
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of nature are required to keep the air in a healthy state for animals and
vegetables, and these operate in the most beneficial manner in sum-
mer,—the season of the intensest action of the solar rays.

As I have already entered very fully into the state of the weather in
winter, in section 19, p. 229 to 301 of the 1st volume, I have less occasion
to revert to the subject here ; but the consideration of a few of the atmo-
spherical phenomena which only occur in summer was purposely reserved
until the arrival at that season ; and these phenomena were, thunder and
lightning, dew, hail, and easterly winds. The origin of the electricity of the
air was indicated at sufficient length from (303.) to (316.). The presence
of electric matter being accounted for, the rationale of a thunder-storm
is simple, and it is this :—The electric fluid, as the agency of electricity
is called, for want of a better name, derived from sources enumerated in
the above paragraphs, accumulates in the clouds of vapour. When two
clouds, thus provided with electric matter beyond their usual state, are
not far from each other, the electricity of the one becomes positive, that
is, in an active state ; and that of the other, as a necessary consequence,
becomes negative, that is, in a passive state. Why these opposite states
of electricity always co-exist when near each other, it is impossible to
say ; but the fact is established as an unvarying law of electric matter.
‘When two clouds thus in these opposite states are near each other, they

"attract and approach ; and when the approach comes within the distance
in which the force of the positive electricity is able to overcome the re-
sistance of the air between the positive and negative clouds, the fluid
leaves the positive and enters into the negative cloud in such quan-
tity as to restore the equilibrium of both. The forcible passage of the
electric fluid causes a concussion in the air between the two clouds, and
the vibrations occasioned by the concussion striking against the earth
and mountains, cause the noise which is heard in thunder. The time
taken by the electric fluid in passing from one cloud to another is inap-
preciable, but the velocity of sound is calculable. For every 4} seconds
of time which elapse after seeing the lightning to hearing the thunder,
the clouds are situate as many miles from the auditor. Far at sea, where
there are no objects for sound to be reflected from, thunder is never
heard ; whereas, in a mountainous country, it inspires terror, though
it is obvious that thunder, a mere sound, can do no harm, and lightning,
which can do harm, does all the mischief it can do before we are made
aware of its danger.

The phenomenon of dew is famlhar to every person who lives in the
country. In the hottest day of summer the shoes become wet in walk-
ing over a grass-field at sunset, and they may then become as effectu-
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ally wetted as in wading through water. The late Dr Wells investi-
gated the phenomena of dew more closely than any other person; and
his experiments, as detailed in his instructive essay on that subject,
appear to have been very satisfactorily conducted; and the theory
which he established on these experiments is the one now embraced by
philosophers. From that essay I shall first relate a few of the circum-
stances which influence the production of dew ; and then give Dr Wells’
theory of its formation, in contradistinction to those of other philoso-
phers. ¢ Aristotle and many other writers,” says Dr Wells, * have re-
marked, that dew appears only in calm and serene nights. This remark
of Aristotle, however, is not to be received in its strictest sense, as I
have frequently found a small quantity of dew on grass, both in windy
nights, if the sky was clear or nearly so, and in cloudy nights, if there
was no wind. If, indeed, the clouds were high and the weather calm,
I have sometimes seen on grass, though the sky was entirely hidden, no
very inconsiderable quantity of dew. Again, according to my observation,
entire stillness of the atmosphere is so far from being necessary for the
formation of this fluid, that its quantity has seemed to me to be in-
creased by a very gentle motion of the air. Dew, however, has never
been seen by me on nights both cloudy and windy. If, in the course
of the night, the weather, from being calm and serene, should become
windy and cloudy, not only will dew cease to form, but that which was
formed will either disappear or diminish considerably. In calm weather,
if the sky be partially covered with clouds, more dew will appear than
if it were entirely covered, but less than if it were entirely clear. Dew
probably begins in the country to appear upon grass, in places shaded
from the sun during calm and clear weather, soon after the heat of the
atmosphere has declined ; and I have frequently felt grass moist in dry
weather several hours before sunset. On the other hand, I have scarcely
ever known dew to be present in such quantity upon grass as to exhibit
visible drops before the sun was very near the horizon, or to be very co-
pious till some time after sunset. It also continues to form in shaded
places after sunrise; and if the weather be favourable, more dew forms a
little before, and in shaded places, a little after sunrise, than at any other
time. The formation of dew, after it has once commenced, continues
during the whole night, if the weather remain still and serene. During
nights that are equally clear and calm, dew often appears in very un-
equal quantities, even after allowance has been made for any difference
in their lengths. One great source of their difference is very obvious,
for, it being manifest, whatever theory be adopted concerning the imme-

diate cause of dew, that the more replete the atmosphere is with mois-
3
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ture, previously to the operation of that cause, the more copious will be
the precipitation of moisture in the atmosphere, must likewise tend to
increase the production of dew. Thus dew, in equally calm and clear
nights, is more abundant shortly after rain than during a long tract of
dry weather. It is more abundant during S. and W. winds, than during
those which blow from the N. and the E. Dew is commonly more plen-
tiful in spring and autumn than in summer ; the reason is, that a greater
difference is generally found between the temperature of the day and
the night in the former seasons of the year than in the latter. Dew is
always very copious on those clear and calm nights which are followed
by misty or foggy mornings ; the turbidness of the air in the morning
shewing that it must have contained, during the preceding night, a con-
siderable quantity of moisture. I have obscrved dew to be unusually
plentiful on a clear morning, which had succeeded a cloudy night. For
the air having, in the course of the night, lost little or no moisture, was
in the morning charged with more watery vapour than it would have
been if the night had also been clear. Heat of the atmosphere, if other
circumstances are favourable, which, according to my experience, they
seldom are in this country, occasions a great formation of dew. For, as
the power of the air to retain watery vapour in a pellucid state, increases
considerably faster while its temperature is rising than in proportion
to the heat acquired, a decrease of its heat in any small given quantity
during the night must bring it, if the temperature be high, much nearer
to the point of repletion before it be acted upon by the immediate cause
of dew, than if the temperature were low. I always found when the
clearness and stillness of the atmosphere were the same, that more dew
was found between midnight and sunrise, than between sunset and mid-
night, though the positive quantity of moisture in the air must have
been less in the former than in the latter time, in consequence of a pre-
vious precipitation of part of it. The reason, no doubt, is the cold of
the atmosphere being greater in the latter than in the prior part of the
night.”

Theories of the formation of dew have been proffered by many philo-
sophers, from the days of Aristotle to the time of Dr Wells. ¢ Dew, ac-
cording to Aristotle,” remarks Dr Wells, “ is a species of rain formed
in the lower atmosphere, in consequence of its moisture being condensed
by the cold of the night into minute drops. Opinions of this kind, re-
specting the cause of dew, are still entertained by many persons, among
whom is the very ingenious Mr Leslie of Edinburgh.” This view is er-
roneous, beeause “ bodies a little elevated in the air become moist with
dew, while similar bodies, lying on the ground, remain dry, though ne-
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cessarily from their position asliable to be wetted by whatever falls from
the heavens, as the former.” Dufay concluded, that dew is an elec-
tric phenomenon, but it leaves untouched bodies which conduct electri-
city, while it appears upon those which cannot transmit that influence.
All the theories on dew, to the time of Dr Wells, omitted the important
part, that the production of dew is attended with cold, and this is a very
important omission, since no explanation of a natural phenomenon can
be well founded which has been built without a knowledge of one of its
principal circumstances. * It may seem strange to wany,” continues
Dr Wells, « that neither Mr Wilson nor Mr Six applied the fact of the
existence of cold to its production, to the improvement of the theory of
dew. But, according to their view of the subject, no such use could have
been made of it by them, as they held tke formation of that fluid to be
the cause of the cold observed with it. I had many years held the same
opinion, but I began to see reason, not long after the regular course of
my experiments commenced, to doubt its truth, as I found that bodies
would sometimes become colder than the air without being dewed ; and
that when dew was found, if different times were compared, its quantity,
and the degree of cold which appeared with it, were very far from being
always in the same proportion to each other. The frequent recurrence
of such observations at length corrected the doubt of the justness of my
ancient opinion into a conviction of its error, and at the same time oc-
casioned me to conclude, that dew is the production of a preceding cold
in the substance upon which it appears’”” Dr Wells’ theory, therefore,
is, “ that the cold observed with dew is the previous occurrence, and,
consequently, that the formation of this fluid has precisely the same im-
mediate cause as the presence of moisture upon the outside of a glass or
metallic vessel, where a liquid considerably colder than the air has been
poured into it shortly before.”” As an obvious application of this theory,
the experiments of Dr Wells, which led to its establishment, evince,
that of all natural substances grass is peculiarly adapted to the exhibi-
tion of dew, inasmuch as it becomes, under ordinary circumstances,
colder than the air above it, by the radiation of more heat towards the
heavens than it receives in any way, and, accordingly, whenever the air
is calm and serene, dew may be seen on grass, when it may not be ob-
served on other substances.

But it has been alleged by Dufay that dew is the condensation of va-
pour rising out of the earth upon the grass on it, because objects removed
higher from the surface of the earth, as trees, are exempt from dew ;
and this is a very popular opinion; but it is an erroneous one, and the
phenomenon can be explained on other principles, because the lower air

[}



736 THE BOOK OF THE FARM—SUMMER.

in a clear and calm evening is colder than the upper ; it is less liable to
agitation than the upper, and it contains more moisture than the upper ;
and hence, on all these considerations, it will sooner deposite a part of
its moisture. At the same time, it is true that vapour does rise from
the earth, and it may be condensed as dew; for we find the grass first
becoming moist with dew, then the substances raised above it, whiie
both indicate an equal degree of cold; but all the quantity of dew from
this cause can never be great, because until the air be cooled by the
substances attractive of dew with which it comes in contact below its
point of repletion with moisture, it will always be in a condition to take
up that which has been deposited upon grass, or other low bodies, by
warm vapour. emitted by the earth, just as the moisture formed on a
mirror by our breath is, in temperate weather, almost immediately car-
ried away by the surrounding air. Agreeably to another opinion, the
dew found on growing vegetables is the condensed vapour of the very
plants on which it appears; but this also is erroneous, because dew
forms as copiously upon dead as upon living vegetable substances; and
“ if a plant,” as Dr Wells observes, ‘ has become, by radiating its heat
to the heavens, so cold as to be enabled to bring the air in contact with
it below the point of repletion with moisture, that which forms upon it
from its own transpiration will not then indeed evaporate. But although
moisture will at the same time be communicated to it by the atmosphere,
and when the difference in the copiousness of these two sources is con-
sidered, it may, I think, be safely concluded, that almost the whole of
the dew which will afterwards form upon the plant must be derived from
the air; more especially when the coldness of a clear night, and the
general inactivity of plants in the absence of light, both lessening their
transpiration, are taken into account.” Hoarfrost is just frozen dew,
but as it only appears when the surface of the earth is sealed with frost,
the vapour of which #¢ is formed cannot, of course, at the time, perspire
from the earth.*

Another remarkable phenomenon in summer is Aail. ¢ The difficulty
for accounting for the retention of masses of ice in the free atmosphere,”
observes Professor Forbes, ¢ is certainly very great. Perhaps no hypo-
thesis more satisfactory, certainly none more ingenious, has followed
that of Volta, who conceived, from the highly electric condition of the
atmosphere, almost universally attending the production of hail, that the
frozen masses were kept in a state of reciprocating motion between two
clouds oppositely charged with electricity, until the increase of the mass

* Wells on Dew, p. 1-116, second edition, 1815.
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rendered the force of gravity predominant, or the electric tension of the
clouds was exhausted by mutual reaction.”* As hail is a very curious
and highly interesting phenomenon, a few facts regarding its occurrence
and the form of hailstones may prove instructive. *¢ Hail generally falls
in the hottest hours of the day in Spain, Italy, and France. It falls in
Europe generally in the day, and seldom in the night. It seldom falls
in winter, though at Plymouth, according to Mr Giddy, there seems to
be an exception.. Thus, in the course of 21 years, the recurrence in
each month was, in

January, 23 times. July, . . 1 times.
February, 25 ... August, . 0 .
March, . 25 ... September, 5 ..
April, . . 27 .. October, 17 ...
May, . . 7 .. November, 22 ...
June, . . 5 .. December, 43 ...

In August is absolute zero, and in December is the maximum. Rain
falls in all seasons, snow in winter, hail principally in summer. The
appearance of hail-clouds seem to be distinguished from other stormy
clouds by a remarkable shading ; their edges present a multitude of in-
dentations, and their surfaces disclose here and there immense irregular
protuberances. Hail seldom falls on mountains, which indicates lowness
of clouds, which Arago has seen cover the valley with fog, while the
mountains were clear above. The form of hailstones varies. They are
nearly uniform when they fall on the same level ; and in the same storm
they have fallen smaller on the tops of mountains than on the plains.
Change of temperature or wind changes the form of hail. On 7th July
1769, M. Adanson observed 6-sided pyramids fall, but the wind chang-
ing to N.E., changed them to convex lenses, and so transparent, as to
transfer objects without distortion. Hail is sometimes attended with
spongy snow, which may have formed the interior of the hailstone,
while its exterior was transparent ice. It has been supposed from this,
that the different portions have been formed under different circum-
stances. Leslie imagines the spongy texture to result from an atom of
water having been suddenly frozen, and particles of perhaps rarified air
suddenly driven into the centre. The pyramidal form fell at Aberdeen
on 29th November 1823. The usual form of hail is a concentric lamel-
lar structure, with a stellular fibrous arrangement. There is great dif-
ficulty in accounting for large masses of ice in the atmosphere, as hail
eannot take above 1 minute in falling from low clouds.”+

* Forbes’s Report on Meteorology, vol. i. p.253.
t Encyclopedia Metropolitana, art. Meteorology, p. 129.
vVoL. II. 3a
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- The form of the clouds in summer are very distinctly marked. When
a deposition of vapour is taking place in the highest part of the atmo-
sphere, the cirrus, or curl-cloud, appears (287.), and it sometimes soon
disappears, which is a sign of fine weather ; but instead of disappearing,
it may descend a little lower, and be converted into the cirro-cumulus
(291.), which is the form of that elegant, light, flocculent cloud so often
seen in a fine summer day. A farther deposition changes the small
cloud into the larger cumulus, called the day-cloud in summer, because
it disappears in another form in the evening. The cumulus or heap may
be seen distinctly represented in the plate of the Leicester tup, both above
the animal, and above the horizon, where it frequently takes up its posi-
tion for the greater part of the day, resting on the vapour plane. When
a large cumulus rises from the horizon in the day-time, and shews white
towering heads, it is a sign of a storm or fall of rain from that quarter;
and the wind will change to that direction in the course of the next 24
hours. This threatening cloud, called cumulo-stratus, is characteristi-
cally given in Plate XVII., beyond the portrait of the Draught Mare.
In calm serene evenings in summer, the day-cloud or cumulus descends
and spreads itself along the bottom of valleys, or in hollows of the open
country, covering the ground like a lake as seen in moonlight, or with
a partial sheet of snow. This is the true strafus cloud. Tall objects,
such as trees, steeples, and even elevated ground, jut through it like
rocks and islands in a lake. The air is then perfectly calm, the tem-
perature delightfully warm, and the intenseness of the silence is broken
only by the snipe drumming in its curious somersets in the air—by
the harsh ventriloquous cry of the corn-craik amongst the grass—or by
the occasional barking of the watch-dog at some distant homestead.
The morning after such a night is sure to usher in a bright and peerless
sun, whose steady heat will soon evaporate the sheet-like stratus-cloud
from the valley and hollows, and elevate it, in the form of the beautiful
day-cloud, above the mountain top or the horizon.

The direction of the mind forms an important item in the considera-
tion of the weather in summer ; for in no other season does the slightest
variation of the wind make so decided changes on the weather. If we
assent to the general conclusion in regard to the cause of winds, that
it is the partial changes of temperature which are their chief general
cause, we may expect the winds to be most variable in summer, since’
changes of temperature are most likely to occur at that season ; and the
change of the wind is the most ready indication of the change of tempe-
rature, especially in the upper portion of the atmosphere. In the torrid
zone, whilst the barometer seldom varies but in a trifling degree, in the
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temperate zone it is not less fickle than the wind. This indication of
a loss of weight in the atmosphere, can arise only from a local diminu-
tion of its elasticity, most likely from changes of temperature. But
the most remarkable effect in relation to the wind in summer, is the
constancy with which it blows from the east in the early part of that
season ; and so invariable is this phenomenon, that every person who
dwells on the east coast of Great Britain is quite familiar with it, as
every one feels the keenness of the east wind, and every one knows the
aptitude with which catarrhal affections are produced by it. An expla-
nation of this remarkable phenomenon cannot fail to prove interesting ;
and as a very rational solution of its recurrence has been given by Mr
Samuel Marshall, I shall copy his succinct but satisfactory account of it.
After stating that the east winds, in early summer, usually prevail from
the middle of April to the 7th or 8th May, or even to the 18th May,
and I may add, that it continued all June in 1843, Mr Marshall then
proceeds to account for the cause of the phenomenon. ¢ In Swe-
den and Norway, the face of the country is‘covered with snow to the
middle of May or longer. This frozen covering, which has been formed
during winter, grows gradually shallower to the 15th or 16th of May,
or until the sun has acquired 17° or 18° N. declination ; while, on the
other hand, the valleys and mountains of England have received an ac-
cession of 24° or 25°. On this account, when the temperature of Swe-
den and Norway is cooled down by snow to 32°, that of Britain is 24°
or 25° higher than that of the preceding countries. Because, while the
ground is covered with snow, the rays of the sun are incapable of heat-
ing the air above 32°, the freezing point. For this reason, the air of
England is 24° or 25° more heated than that of the before-mentioned
countries. The air of Sweden and Norway will then, of course, by the
laws of comparative specific gravity, displace that of England, and, from
the relative situation of those countries with this country, will produce
a N.E. wind. The current is in common stronger by day than by night,
because the variation of temperature is at that time the greatest, being
frequently from 50° to 60° about noon, and sinking to 32° in the night.”*
Some of the most obvious prognostics of the wind in summer are, when
the wind is variable, rain is not far distant; when it blows low, and raises
the dust much, it has the same effect ; but when there are small whirlwinds
raising the dust along the road or corn-fields, it is a sign of dry weather.
I remember of seeing a beautiful whirlwind, in a calm hot day, in the
neighbourhood of Berlin, raise the sand of a field, the soil being mostly
composed of that substance, in a perpendicular direction to a great

+ Brewster’s Journal of Science, vol. viii. p. 39.
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height in the air. When currents of air are seen to move in different
directions, that which the upper current takes will ultimately prevail.
At times in summer, and particularly in the evening, it is hard to say
from which quarter the current comes, when a wetted finger held up
will tell the quarter, from the cold produced on it by consequent eva-
poration of the moisture. The pleasant phenomena of the land and sea
breezes are distinctly marked in fine warm weather in summer (370.).
When winds blow strongly from any quarter, even from the warm west,
for two or three days in succession, the temperature of the air is much
diminished, sometimes as much as 20°, and seldom less than 10°.

So much for the aérial speculations of summer. Let us now notice the
humbler toils of the field. These, as I have already observed, require
to be advanced a stage toward their completion in autumn. The first
operation which calls for the ploughman’s attention in summer is the
turnip-land, which is now drilled up, dunged, and sown. The culture
of the turnip is a most important and stirring operation, affording much
interesting work in singling and hoeing the plants for the greater part
of the season. In the height of summer, young stock luxuriate on the
riches of the pasture-field, while forage plants, consisting of vetches, rape,
or broad clover, are allowed to grow until the general season of want, be-
tween the failure of pasture and the premature consumption of turnip.
Before stock take possession of the pasture-fields, the hedger makes it a
point to put the fences in a complete state of repair, and to second his
exertions, the carpenter and smith make the field-gates secure for the
season. Fattened stock are seldom allowed to taste the pasture, they
being disposed of off the turnips to the butcher or dealer. The fat
cattle are almost always then sold. Young cattle and cows are sent to
the grazing field of the farm, though turnip sheep are not unfrequently
retained on grass until the fleece is clipped from their backs (the
season being nigh at hand), and after that they also are disposed of.
The separation of ewe and lamb is now effected ; and the respective
marks of age, sex, and ownership, are put on each. Horses now live en-
tirely another sort of life, being transferred from the confinement of the
collar in the stable to the perfect liberty of the field, and heartily do
they enjoy themselves there. The brood mare now brings forth her foal,
and receives immunity from labour for a time. Hay-making is repre-
sented by poets as a scene of unalloyed pleasure. No doubt lads and
lasses are then as merry and chirping as grasshoppers, but, neverthe-
less, in spite of buoyant spirits, haymaking, in sober truth, is a labour
of much heat and great toil—the constant use of the hay-rake and
pitch-fork, in hot weather, being no sinecure. Early as the season
is, preparations are made in summer for the next year's crop. The
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bare fallow is worked and dunged, and it may be limed too, in readi-
ness for the seed in autumn. Summer is of all others the season in
which the farmer most seriously makes his attacks on those ‘spoilers of
his clean fields, and contaminators of the samples of his grain—the weeds.
Whether in stocked pastares, upon tilled ground, along drills of green
crops, amongst growing corn, or in hedges, young and old, weeds are
daily exterminated, and the extermination is most effectually accom-
plished by the minute and painstaking exertions of female field-work-
ers. For these purposes they are provided with appropriate cleaning in-
struments. This is the season, too, in which his stock and crops are
sometimes seriously affected by the attacks of insects. Where building-
stones are plentiful, and the risk great from the overflowings of rivulets
in winter, summer is also the season for the erection of stone dykes as
fences between fields, and of embankments along the margins of rivers.
The former afford a substantial fence at once, the latter form insuper-
able barriers against an element powerful alike whether exerted for or
against man’s operations.

Every operation requires constant attention in summer, for the season
being active in its influences, farmers must then put forth their energies
to meet its rapid effects, whether these tend to forward or retard his
efforts. The long hours of a summer day, of which at least ten are spent
in the fields—the ordinary high temperature of the air, which suffuses the
body of the working man in constant perspiration—and the fatiguing
nature of all field-work in summer, bear hard as well on the mental as
the physical energies of the labourer, and cause him to seek for rest at
a comparatively early hour of the evening. None but those who have
experienced the fatigue of working in the fields in hot weather, and for
long hours, can truly appreciate the luxury of rest—a feeling truly de-
scribed in these simple lines :—

“ Night is the time for rest.
How sweet when labours close,
To gather round the aching breast
The curtain of repose—
Stretch the tir'd limbs, and lay the head
Upon one’s own delightful bed !”
MoxTGOMERY.

The hours devoted to field-work vary in summer in different parts of
the country. On the Borders it is the practice to go very early to the
morning yoke, as early as 4 o’clock, that the forenoon’s work may be
over by 9, and that there may be time to rest in the heat of the day;
the afternoon’s yoking commences at 1 o’clock, and continues till 6
o’clock. There are thus 10 hours spent in the fields. But in most parts
of the country, the morning yoking does not commence till 6 o’clock,
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and, on terminating at 11, there are only 2 hours for rest and dinner
till 1 o’clock, when the afternoon’s yoking begins. In most places the
afternoon yoking does not commence till 2 o’clock, and, finishing at 6,
only 9 hours are spent in the fields. In other parts, only 4 hours are
spent in the morning yoking, when the horses loose at 10 o’clock, and,
yoking again from 2 to 6 in the afternoon, only 8 hours are spent in the
fields, and the men are employed elsewhere by themselves for 2 hours.
This is practised where the ploughmen are made to do the work of
field-workers, and where a large number of draughts are kept. Per-
haps the best division of time is to begin the yoking at 5 o’clock in
the morning, loose at 10, yoke again at 1, and loose at 6 in the evening,
affording 3 hours for rest to man and horse at the height of the day,
and 10 hours in the field. Day-labourers, when not dependent on the
horses, as well as field-workers, usually work from 7 to 12, and from 1
to 6 o’clock in the evening, having 1 hour for rest and dinner. When
labourers take their dinner with them to the field of their operations,
this may be a good enough division of time ; but when they have to go
home to dinner, 1 hour is too little for the purpose, and affords no time
for rest between yokings, which is to be deprecated, as neither men nor
women are able to work 10 hours without an interval of quiet rest. It
would, therefore, be a better arrangement for field-workers to go to
work at 6 instead of 7, and loose at 11 instead of 12, when they have to
go home to dinner ; but if they took their dinners with them to the field,
then 1 hour is sufficient for rest and dinner at the same time.

Summer is the only season in which the farmer has liberty to leave
home without incurring the blame of neglecting his business, and even
then the time which he has to spare is very limited. There is only
about a fortnight between finishing the fallow, the turnip and potato
culture, and hay-making, and the commencement of harvest, in which
the farmer has leisure to travel. This limitation of time is to be regret-
ted, because it is proper that he should take a journey every year, and
see how farm operations are conducted in other parts of the kingdom.
An excursion of this nature is seldom undertaken by a farmer, who is
generally a man capable of observation, without acquiring some hints
which may induce the adoption of a practice that seems good, or the
rejection of one which is bad. Such a journey exhibits mankind in va-
rious aspects, and elevates the mind above local prejudices; and as hus-
bandry is a progressive art, a ramble of a week or two, through differ-
ent parts of the country, cannot fail to enlighten the mind of the most
experienced farmer much beyond any thing he can observe by always
remaining at home.
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61. OF THE SOWING OF TURNIPS, MANGEL-WURZEL, RAPE, CARROTS,
AND PARSNIPS.

“ They require the land to be well broken by frequent ploughings and harrowings, and also to be
well dunged ; this is of great importance, not only as the crop of these roots is thereby rendered larger,
but as the land is thereby prepared for carrying good crops of corn.”

CoLUMELLA.

(2499.) The first great field-operation in summer is the completion of
the preparation of the soil for the sowing of the turnip-crop. This crop
commences the rotation of crops, is a substitute of bare-fallowing, and
is of the same nature, as regards the amelioration and working of the
soil, as the potato-crop, and therefore admits of the soil being manured ;
and, indeed, on account of all these properties, it is regarded and denomi-
nated a fallow-crop. Being thus a renovater of the condition of the
soil, the turnip-crop necessarily succeeds the crop which terminates the
rotation, and beyond which the exhaustion of the soil is not permitted ;
and, being a fallow-crop, the preparation of the soil for it requires much
labour, and should therefore be begun as early as the breaking up of the ,
stubble in the beginning of winter. This fact is indicated in (1135.) ; v /21 /-
and the different modes of ploughing stubble for fallow, according to the
nature of the soil, are mentioned in (1136.), and the due precautions to
be used to keep the soil in a dry state all winter are stated in (1137.).
These constitute the winter preparations for the turnip-crop ; and those
in spring are begun by cross-ploughing, fig. 368. Should potatoes have ?
been planted in the same field intended for turnips, the cross-ploughing /-
for the potato-land should be extended across the turnip-land, if there is
time for it ; but should the time required for this extended cross-plough-
ing encroach upon that which is devoted to potato-planting, the turnip-
land should be let alone, until there is leisure. From the cross-ploughing
to the drilling of the land for the reception of the dung, the turnip-culture
is exactly the same as for potatoes, with perhaps the exception, that as
there is more time for working and cleaning turnip-land, it receives one
or more ploughings or stirrings with the grubber than the potato-land ;
and in this cleansing process the grubber will be found a most efficient
implement, and will save a ploughing, while it keeps the upper soil
uppermost and in a fine loose state. When turnip-land is manured with
farm-yard dung, the drilling is best and most expeditiously done in the
single mode, fig. 369 ; but as the drills have to be kept in exact propor-
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tions, for the sake of the better operation of the sowing-machine that is
to follow, the best ploughman should be desired to make them. The
position of the plough which makes the single drills is shewn at a,
fig. 411 ; the ground occupied by one feering in drilling is shewn from
" atoe; and the process of dunging, both in carting out and spreading
the dung, and in splitting the drills in the double way, are conducted in
the manner described for that figure, with the exception of the potato-
planters at » and 8. So far, then, the culture of potatoes and turnips
correspond, but after this point a considerable difference ensues, which
arises from the difference in the nature of the seed. After the soil on the
top of the drills has become a little browned with the sun, or rizzared,
as it is technically phrased in some, or with a proper #id in other places,
the turnip sowing-machine, which sows 2 rows at a time, such as the
one described below by Mr Slight, is then used, with one horse, for
sowing the seed. The soil should be dry at the top of the drills be-
fore the seed is sown, because damp soil clings to the rollers of the ma-
chine, and causes them to make bad work. One of these machines eould
sow a great breadth of land in a day, but it is seldom that it can be em-
ployed throughout a whole day, for two reasons: One is, that the soil is
seldom in a dry enough state in the morning to be thus sown; and the
other reason is, that a sufficient quantity of land will not be dunged and
split in the course of a day to keep a machine going constantly, because
one plough can only split 4 more land in a day than it can plough, so
that 3 ploughs will only split 5 acres at most of drills over dung in a day,
and thus 1 machine could hold 4 ploughs splitting drills; and as the dung-
ing is carried on at the same time, there are few farms so la.rge as to
employ 4 ploughs splitting drills.

(2500.) The quantity of seed sown need not exceed 3 Ib. to the Eng-
lish acre, nor should the quantity be much less, as thick sowing ensures
a quick braird of the turnip-plant, and the seed is not a costly article,
being usually from 9d. to 1s. per Ib. Fortunately, that the land may re-
ceive its due labour, the different kinds of turnips cultivated require to
be sown at different times. Swedes, for instance, should be sown by
the 15th of May at latest, and if the land is ready to receive the seed by
the 10th, so much the better. Swedes will grow on any kind of soil,
except perhaps what is én a state of pure peat; but they grow best in
rich alluvial sandy loam—best, because largest, and in that state this par-
ticular turnip is firmest too. The yellow turnip follows the Swedes,
and then the white, which may be sown any time in June. In Eng-
land, white turnips are sown as late as July, because, if sown earlier,
they would come tov soon to maturity. The seeds of Swedish turnips
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are much larger than those of yellow or white, and require to be sown
through a larger hole in the cannister of the machine. They will retain
their freshness for several years, and may be confidently sown though
kept for 3 years; but it would be hazardous to sow yellow or white
turnip-seed after the first year ; they somehow lose their vitality after
that time. The reasons why I give the preference to the purple top
Swedish, the Aberdeenshire yellow bullock, and the white globe turnips,
will be found in paragraphs from (1241.) to (1250.) inclusive, and these
turnips are figured in fig. 214, at the same place. At the same time,
you should partly be guided by the practice of the district in which your
farm is situate, what sorts you should sow on your first coming into the
district ; but you should hear very satisfactory reasons why those kinds
will not thrive in that particular district, and should even experience
their failure before you determine on preferring the culture of other
kinds. When I began to farm in Forfarshire, I was told that the Swe-
dish turnip would not thrive on such soil as my farm, a light turnip-seil,
and that I would find the red-topped white the best; but a very short
trial shewed every one that Swedes and the white or green-topped globe
throve much better than the favourite red-topped, which is an early tur-
nip, no doubt, but a very spongy one on that soil. Formy part, I would
have no fears of raising a good crop of Swedes on any ordinary soil by
proper culture, that is, by giving them plenty of old well made dung,
and sowing them early. Give Swedes 15 tons, or 20 good cart-loads, of
dung in that state to the imperial acre, and sow them before the 15th of
May, and little fear need be entertained of the crop on the most ordi-
nary soil ; 12 tons of well made dung will suffice for yellow turnips ; and
10 tons of the same for white globes ; but, of course, the more dung each
of the kinds receive, the larger crop may be expected.

(2501.) It is not an unusual practice in England to sow turnips broad-
cast on the flat ground, instead of in rows, and on ridglets or drills, as
in Scotland ; and the reason I have heard stated in vindication of the
broadcast method is, that it resisted the bad effects of drought on the
land in summer. No doubt excessive drought in summer is inimical to
the full development of the turnip, and it is on this account that the
turnip-crop fails so frequently in Germany ; but, for my part, I cannot
see how a broad-cast crop can escape drought more cerainly than one
in rows, since the plants have to grow and be thinned out to proper dis-
tances in both cases; and should the ground be foul with weeds, it must
be stirred to get rid of them in both cases; and as the work of weeding
is done by hand instruments in the case of the broad-cast crop, it is,
of course, not so effectually done as with horse-hoes, in the case with
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the crop in rows; while I can see, that as the dung must be spread
broad-cast for a broad-cast crop, it will not have the same opportunity
of promoting the growth of the crop at its early stage as when it is de-
posited in rows, so that the means employed defeats its own purpose ;
because I think it cannot admit of doubt, that the same quantity of
manure placed in bulk immediately under the seed should promote the:
growth of the plant more rapidly than when it is spread over a larger
surface of ground, and there can be no deubt, also, in regard to the
turnip-plant itself, that the more rapidly it grows in its early stage, the
more certainly it will be free of danger from drought and from some in-
sects, at least, for it is well known, in regard to the habits of some of
those which attack the turnip, that they become innocuous to its leaves
_after the development of the rough ones. I do not aver that the sow-
ing of turnips in drills will render them invulnerable to the attacks of
insects or to the effects of drought, but these evils being merely sea-
sonal, the drill system places the crop more immediately under the
management of the cultivator, inasmuch as it enables him to apply the
whole powers of the manure at once, and of cleaning the soil quickly
with the assistance of horse power. Besides all this, the period of sowing
the crop should be suited to the climate of the locality. If drought is too
great in July, or the insects too powerful, the crop should be sown earlier,
and though it should reach maturity sooner than desired, it can be drawn
and stored until the season of its consumption arrives; or it should be
sown later, such as in August, when the genial climate of the south of
England—where the nights are warm as well as the day, thereby afford-
ing every day the growth of two ordinary days in Scotland, where the
nights are always cold—is sufficient to mature the crop before the end of
October, which is as early as the turnip-crop is required for consumption
in that part of the country, and where till then the grass continues good.
And were the soil properly cleaned before the crop is sown, compara-
tively little labour would be required to keep it so in the height of sum-
mer, and of course the drought would not then much affect it. Or, a
part of the turnip-crop could be taken after winter vetches, which, on
being cleared off the ground in time by feeding sheep, or by cutting,
would enable the land to receive a short fallowing for turnips before the
end of July.

(2502.) Nor is a much earlier fallowing and cleaning of the turnip-
land an impracticable thing in England, since the corn-crop is fre-
quently cleared from the fields by the end of August, when the stubble
could be broken up, harrowed, cross-ploughed, cleaned, drilled, and even
dunged, before the arrival of winter, as has been proved in Scotland,
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by the practice of Mr James Scougall, at Balgone, East Lothian, the
seat of Sir George Grant Suttie, Bart., in the autumn of 1841, when he
drilled and dunged good turnip-land, at 32 inches apart in the drill, and
otherwise finished its tillage. Purple-top Swedes were sown on the
10th of May 1842, the plants thinned to 15 inches apart, and the ma-
tured crop was drawn and stored by the middle of September follow-
ing, when the ground was sown with wheat. On comparing the pro-
duce of this mode of culture with the usual one of labouring the tur-
nip-land in spring, and at the usual distance of 28 inches between
the drills and 12 inches between the plants, the ground prepared in
autumn yielded, in 429 links measured along one drill, 82 stones of
turnips, whereas that worked in spring yielded only 58 stones, though
the number of turkips in the former weight was only 238, while that in
the latter was 276, thus giving to each turnip a weight of 41b. 13 oz. in
the former, and of only 21b. 15 oz. in the latter case. A single horse-load
of turnips selected from the ground prepared in autumn only numbered
141 roots, and weighed as much as 109 stones, shewing the weight of
each root to be 101b. 13 0z.* This instance proves that land for Swedish
tarnips may be prepared in autumn, and a heavy crop obtained on
drills as wide as 32 inches, and from plants 15 inches apart. A some-
what similar success attended the trial of raising turnips on strong clay-
land, at ordinary distances, by Mr Peter Thomson, Peffermill, near Edin-
burgh. 8o soon as the ground was cleared of tares, he cross-ploughed it
with a deep furrow; well worked it with harrows and grubber early
in October; drilled it in the single way at 28 inches asunder, but, ow-
ing to the unfavourable state of the weather, was prevented applying
the dung until December and January, which consisted of 32 single
horse-loads of street-manure per imperial acre, and which was covered
in with the common plough. In March, the soil was found in a fine
state, but, as it was rather foul with weeds, the drills were harrowed
a double tine, the ground stirred between them with the single-horse
grubber, and set up with the double mould-board plough, and again
set up just before sowing the seed of the green-top yellow turnip on the
15th, and of the white globe on the 25th and 26th of May. The yield
was 32 tons of turnips per imperial acre, including tops, and quite free
of mildew. The field had been dunged 5 years before, and twice since top-
dressed with 8 bags of 4 bushels each of soot to the imperial acre.t Were
such modes of culture adopted in the south of England, I have no doubt
certain and abundant crops of turnips would be raised in spite of drought

# Mark-Lane Express, 17th October 1842, + Ibid, 21st November 1842.
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and insects, and the slovenly practice of broad-cast culture would then
give way to the more scientific mode of the drill system.

(2503.) Besides farm-yard dung, a great breadth of turnips is raised
every year with bone-dust. This manure is not only cheap, but insures
a good crop of turnips in ordinary circumstances, and its use expedites
field-labour very much. When the land is ready to be drilled up from
the flat, the drills are made in the double way (2178.); and that is all
the preparation the land requires for bone-dust, which is then applied
by the bone-dust sowing-machine, represented in Plate XXXI, and de-
scribed below by Mr Slight. This machine deposites the bone-dust and
turnip-seed at the same time, and finishes the sowing of the turnip-crop.
The quantity of bone-dust used is commonly 16 bushels or 2 quarters to
the imperial acre. There is something in the action of bone-dust on
the soil, and its consequent power to produce a turnip-crop, which I do
not understand, the means being apparently so inadequate to produce
the results obtained. What I mean is, that, up to a certain quantity
used, this manure has evidently a beneficial effect, but, beyond that quan-
tity, there is derived from its use no apparent benefit, in as far, at least,
as the crop is concerned. I have tried to raise turnips with different
- quantities of bone-dust, varying from 12, 16, 20, and 24 bushels to the
imperial acre, and have found the crop improved up to 16 bushels, but
any quantity beyond that, even to 24 bushels, produced no greater effect
on the turnips in the same field, and on the same sort of soil, than 16
bushels. Nay, more than this, my late agricultural preceptor, Mr George
Brown,when he farmed Hetton Steads, in Northumberland, raised as good
crops of turnips, as 16 bushels of bone-dust, with only 8 bushels of bone-
dust, combined with an indefinite quantity of sifted dry coal-ashes ; and
yet 8 bushels of bone-dust, or an indefinite quantity of coal-ashes applied
separately, produced a very poor crop of turnips. It is, therefore, unne-
cessary, in so far as the crop of turnips is concerned, to sow more than
16 bushels of bone-dust alone, or 8 bushels with coal-ashes, or perhaps
street-manure. Both coal-ashes and street-manure, when proposed to
be used with bone-dust, should be kept dry under cover and sifted free
of large lumps. It is truly surprising what an effect on the soil so
small a quantity of bone-dust produces. I have raised a portion of the
manured soil of a drill with my hand before the turnip-seed had ger-
minated, and found it agglutinated together in a lump with a greasy
matter, and the lump interspersed partly with white mouldiness, and
partly with minute fibres of plants. When the turnip-seed germinates,
which it will do in 8 or 10 days, according to the state of the weather,
its radicle strikes into the greasy mass of earth, and sends out an im-
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mense number of white fibres around and through it. Its cotyledons
then expand upwards into two rudimentary smooth leaves, and im-
mediately thereafter two true or rough leaves appear, and these last
are called rough leaves, because they feel rough by reason of the
small spiculse which may be observed to occupy the surface of every
leaf of the common turnip. The rudimentary leaves of the Swedish
turnip are not rough but smooth, because the plant is not a true furnip,
but a speeies of cabbage, which are all smooth-leaved. The smaller
bone-dust is ground the more effective it is as a manure, because it
then mixes more intimately with the soil, though its action upon it
continues for a shorter time ; and, on the other hand, large or drilled,
or inch-bones, as they are called, remain longer in the soil undecom-
posed, but produce less immediate effect. On these accounts, bone-dust
is the more valuable manure for turnips, and inch-bones for wheat.
But even bone-dust has effect beyond the turnip-crop ; it extends its in-
fluence over all the crops of the rotation. I pulled off 4 acres of tur-
nips raised with bone-dust, and 4 acres adjoining these in the same field
that had been raised with 15 loads of farm-yard dung ; and the crop of
turnips was not only better after the bone-dust than after the dung, but
. all the crops that followed in the rotation, namely, barley, hay, pasture,
and oats, were also better in their respective years. Bone-dust, when
purchased in that state on ship-board, is almost always adulterated with
old plaster, brick-dust, ashes, &c. ; and should, therefore, be purchased
direct from the grinder, one who is on the spot. There are now many.
bone-mills scattered over the country. To avoid adulteration, an asso-
ciation of farmers was formed a few years ago in Perthshire to import
bones, rape-cake, &c., and grind them at their own mills under the
superintendence of a manager in whom they have confidence, and in
this way they continue to supply themselves with genuine manures.
Bone-dust is best conveyed in sacks, and 40 bushels will fill a double-
horse cart and sow 2} acres imperial. It weighs 47 Ibs. per bushel. It
should be immediately emptied out of the sacks and kept in small heaps
in a cool shed until it is used, as it is very apt to heat, and one conse-
quence of recent heating is to become lumpy and troublesome to sow by
the machine, though otherwise it is not injured but rather improved by
it. In some parts of the country, particularly on the Borders, bone-dust
is sown by hand either along drills made up in the single way, which
are then split in the double way, while this plan imposes the trouble of a
second drilling, or it is sown on the flat ground and covered by drilling
in the double way. In both cases, the seed is sown afterwards by itself
with the common turnip-sowing machine. The only reason I have
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heard in favour of sowing bone-dust by hand instead of machinery, is
saving the cost of the machine ; but whatever advantage is gained by
this saving, it is, I think, evident that the machine must deposite the
bone-dust much more regularly than the hand ; and as to the cost of a
machine the saving must be trifling, as hoppers for containing bone-dust
can be attached and made to remove at pleasure from an ordinary sowing-
machine. I always used a machine of this form myself. But in a case
of this kind accuracy of work is a more potent consideration than the
cost of a small machine, even though it should be used but for a few
weeks every year. There is another consideration, too, of even greater
import, that the nearer bone-dust is placed to the turnip-seed the
quicker will the seed vegetate, and experience has proved that turnip-
seed may safely be placed amongst bone-dust. In sowing by hand, the
manure is not placed near the seed in as far as the sower knows, and
when the seed is sown by itself after the bone-dust has been covered up
by the drill, the sowing-machine is as likely to deposite it away from, as
near to, the manure, and hence a regular braird cannot be insured by
the practice. The ordinary bone-dust sowing-machine, as well as sow-
ing by the hand, deposites the bone-dust in a continuous line along the
drill ; but a sowing-machine has been lately invented, and is partially
in use in Perthshire, which deposites the bone-dust in small portions at
regular intervals. The argument in favour of this mode of depositing
manure is the comparatively small quantity required by it to produce a
full crop; and certainly when bone-dust is either very scarce or very
dear, this is a fair argument to use in its favour. If by depositing as
much bone-dust at given distances of 12 inches as would be deposited
at those distances were 16 bushels per acre sown in a continuous line,
and if the quantities so deposited at intervals of 12 inches are found to
produce as well-grown turnips as a continuous sowing, then the saving
of manure must be as great as from § to ¢, because the intervals between
the distances are not manured at all; and even if a greater quantity
than usual were sown on the spots at intervals, still a saving would be
effected upon the whole ; and if these greater quantities are found to
produce a greater crop than the usual mode, then the plumping mode,
as this method of sowing by intervals is termed, may be regarded as a
valuable discovery. Still more experience of its results are required
before implicit faith can be placed in it as a practice fit for general
adoption ; although it must be owned, that the anomalous circumstance
regarding the action of bone-dust already noticed, namely, of its maxi-
mum effect being produced by a given quantity, and not by indefinite
quantities—favours the pretensions of the plumping mode, and renders



OF THE SOWING OF TURNIPS. 751

it deserving of experiment. The very best mode of using bone-dust
in small quantity, both for increasing the fertility of the soil and
rearing a good crop, is to sow the seed along with it in drills already
manured with farm-yard dung. The bone-dust secures a good and
quick braird of the plant, and the dung supports it powerfully after-
wards. This plan I would recommend to be pursued, particularly in
England, on the land prepared for turnips in antumn, and were it prac-
tised we need not despair of raising heavy crops of turnips, espe-
cially Swedes, on the strongest soils, and most certainly they would be
obtained after thorough-draining. On using bone-dust, it should be
measured from the heaps in the shed in bushels, and put into the bodies
of elose carts, which should be left at stated distances upon the head-
ridge ; it being exceedingly inconvenient to take bone-dust out of sacks.
A field-worker should take the charge of replenishing the hoppers of
the machine as the steward returns with it to the headridge at every
bout, with a rusky, fig. 371, filled by the frying-pan shovel, fig. 176. As
bone-dust is apt to heat in heap, and although it is improbable that you
will keep bone-dust over the year, it being more profitable to put it into
the ground, yet in case you should have any left over, or in case you
should purchase a lot cheap out of season, it may be proper to let you
know how to keep it in the best state until it is used for turnips or for
any other purpose. The mode of keeping it is this: Whenever you get
it, you should put it on a dry pavement floor, as a damp one rots it fast
away. It will heat again, but not so violently as at first after being
made, and would heat again every time it is turned, which it should not
be. It should not be kept in bags, as it will soon rot them, as I have ex-
perienced, nor should it be kept upon or under a wooden floor, as it will
rot them both ; nor should it be kept near horses and cattle, as they evince
a strong dislike to its smell, on feeling which, horses actually become
restive and troublesome. If new bone-dust obtained from the mill is
desired to be heated at once, which it should be when it is to be kept,
the process is much accelerated by the addition of a little sifted coal-
ashes or earth, and as much water as will make the whole mass only
damp, and turning it over several times until the entire mass is incor-
porated ; and in 48 hours the heat will be so great as that you cannot
hold your hand in it. The heat will gradually subside, the mass be-
come dry and in a good state for passing through the sowing-machine.
Heating has the effect of increasing the weight of bone-dust from 471b.
to 49 1b. per bushel, and this increase is no doubt affected by the heat-
ing having taken off the angles of the particles, and allowing them to
come closer together in the bushel. The colour is also changed to blue
2
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and yellow, and on examination by the microscope, the mass will be
found full of mites.*

(2504.) The established manures for raising turnips are farm-yard
dung, street-manure in the neighbourhood of towns, and bone-dust.
There are many other substances which have been recommended for the
same purpose, such as guano, animalized carbon, &c.; but as they are
only of comparatively recent introduction, and cannot be said to have yet
established their characters, I shall decline entertaining their pretensions
here, and shall rather notice what promise they hold out when I come
to mention the subject of making experiments in agriculture.

(2505.) The young turnip-plants may be expected to make their ap-
pearance above ground in the course of 8 or 10 days at soonest, and
later if the weather is unfavourable to vegetation. When the plants
have attained about 3 inches in length, it is time to prepare for their
being singled, that is, thinned out singly to determinate distances. The
first operation in preparation of the process of singling, is passing the
horse-hoe between the intervals of the rows of the turnip-plants. This
implement, assuming different forms, is drawn by a single horse, and
guided by a ploughman, and is figured and described below. The object
of using this implement at this time, is partly the removal of any young
weeds that may have shewn themselves between the drills, but chiefly
to pare away a little of the earth from each side of the drills, in order to
afford facility to the hand-hoe in singling out the plants. The implement
used for singling turnips is represented in fig. 423, and consists of an iron

Fig. 423.

THE HAND-DRAW-HOE,

plate faced with steel, a, 7 inches in length and 4 inches in breadth:
this has an eye & attached to its upper edge to receive the shaft ¢, usu-
ally made of fir, to make the implement as light as possible. The shaft
should not exceed 3 feet in length, though in some parts of the country
it is 4 feet, whilst in others it is as short as 33 inches. The shorter it
is the better for the work, as it enables the field-worker to bow closer to
the ground; but this position is very severe upon the back, and on
this account the shaft is in some places made so long as to allow the

® Quarterly Journal of Agriculture, vol. xiii. p. 347.
s
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worker to stand nearly upright, in which position, however, the eye and
hand being removed a considerable distance from so small an object as a
turnip-plant, she cannot command the implement so effectually in the
thinning of the plants, as when the hands are placed nearer the working
part of the hoe. The attitude of the workers, the best mode of using the
hoe, and of arranging the field-workers at singling, is endeavoured to be
represented by fig. 424. This work is performed by the field-workers of
the farm, and they are placed or stented to the work, as it is termed, at

Fig. 424,

THE SINGLING OF TURNIPS.

every 2 rows, that is, beginning at one side of a field, the first worker is
stented to the first and second drills /m and ik, the second worker to
the third and fourth drills g 4 and e/, the third worker to the fifth and
sixth drils ¢ d and a , and so on with every other worker. The reason
for this particular arrangement, instead of giving 1 drill to every worker,
is, that each may have sufficient room to work, and, having 2 drills each,
the whole body of workers have to shift their ground the seldomer. It
is not easy to give a short account of the mode of using the hoe in
singling turnips; but the following directions may serve to shew the
leading requisites to perform that operation in the best manner. On
commencing to single the first drill /m, the feet are placed on each side
of the second drill i £, so that the side of the worker is presented to the
drill to be singled, the shaft of the hoe is held near its end with one
hand, while the other hand, being that of the side in front, is placed a
little in advance. The foremost hand indicates whether the person is
right ar left handed, as it is rare to find a worker that can single turnips
with either hand. The foremost hand is steadied by being rested par-
tially on the bend of the leg of the same side. The hoe is pushed chiefly
by the weight of the body of the worker against the row of plants, when
as many plants are removed by the forward push as the length of the
VoL, II. 38
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face of the hoe covers, and the body is then brought back to its former
position, so there is an oscillation of the body forwards and backwards
in the act of singling. In pushing away another portion of the plants,
the side of the hoe covers the plant next to the one intended to be
left growing, which is, of course, made to stand single. This singling
constitutes the difficulty of the operation, for, if attention and dexte-
rity are not exercised in it, the plant will be dragged up by the roots
with the slightest hold of a portion of its leaf ; and, although the leaves
may be quite free, the stem or roots may intertwine with those of the
adjoining plants. It is found, that the best mode of avoiding these dif-
ficulties is to single the plants before the leaves become so enlarged as
to be confounded with those of other plants, or the stems to become so
drawn up as to intertwine amongst each other. It is also found, that in
pushing the hoe is a much safer mode of leaving the plants single than
by drawing it towards the worker. The plant, on being left single, falls
away from the worker upon its side, partly from want of the support of
the others, and partly from the taking away of a portion of the soil from
its roots. The plants are represented on their sides in the row n o, fig.
424. They receive no injury in falling over, for, if the weather is at all
favourable, they will have nearly recovered their upright position by the
following day; and it is found, that all that portion of the root which was
drawn a little farther out of the earth, being all the part left exposed
above the ground, is converted into bulb. When the first of the two rows
are thus singled, the second row is then singled, on the completion of the
bout. Thus, singling the turnips on going up the drill /s, fig. 424, the
worker returns down £ ¢; on going up the drill g 4, she returns down fe;
and on going up cd, she returns down b a. All the figures in the cut are
represented going up singling the first drills of the stent. There are only
3 figures introduced, but the number of course can be increased to any
amount that there is room for in the field. On shifting the workers
from one stent to another, the worker nearest that part of the field
which has yet to be singled forms the pivot upon which the rest turn.
Thus the figure on the drill /m, on finishing the drill » o, shifts to the
next drill /m, forming the pivot for the rest to turn, who, before the
shift, had worked in the drills-beyond » 0, and, in like manner, after the
figure in the drill ¢ d shall have returned by the drill & a, she will take
her position at the drill on this side of a b, and form the pivot upon
which the others will take up their position on this side of her. This
alternate shifting, whilst it keeps every worker in her own relative place,
and prevents confusion, serves to mark the point from which each suc-
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cessive stent is measured. In some parts of the country, especially in
England, a triangular form of hoe, of 3 faces, is used instead of the
common hoe represented above. It is preferred, I believe, on the idea
that its 3 faces will last longer than the one face of the common hoe,
and is therefore considered a cheaper instrument; but this notion, 1
suspect, is not well founded, as the common hoe costs only 2d. per
inch, while the triangular costs 4d. per inch along the working face.
There is this insuperable objection against the triangular hoe, that,
in pushing away the superfluous plants with it, the very acute angle
of its corner is so small as to be apt to miss a hold of the plant that
should be taken away from the one to be left single; whereas, the
straight side of the common hoe covers that plant completely from leaf
to root, and takes it away decidedly with the rest. In using the hoe, it
is not an uncommon practice, both in England and Ireland, to make re-
gular gaps with it amongst the plants, and to leave their singling to boys
or girls by the use of the fingers, and hence they act as assistants to those,
usually men, who form the gaps with the hoe. No doubt turnips may be
singled in this way, but at greater expense, and it entrusts the selec-
tion of the plants to be singled to the judgment of mere boys and girls,
who cannot be supposed to know so well the properties which render
plants valuable, as experienced adult persons. Indeed, I consider the em-
ployment of boys and girls in singling turnips a questionable policy, and
certainly they ought not to work in company with an experienced band
of field-workers, because they work much slower, as may be expected of
all inexperienced persons, and, of course, they restrain the progress of
the working band, for these will not at all times leave their young com-
panions far behind ; but their want of skill causing them to destroy
many plants that should be left, is even a greater evil than slow work.
Two young people might be put on one drill, but this deranges the form
of the whole band, and rather than do that, they should be put by them-
selves at another part of the same or another field. It is true that
boys and girls must acquire a knowledge of this work, but to effect the
acquisition they should at first be placed in a part of a field which offers
peculiar facilities for singling, such as a smooth state of the ground, and
the most proper age of the plants; and so circumstanced they will learn
to single at leisure, and understand instructions more readily from an
experienced worker, who should be set to superintend them. Singling
of turnips should only be prosecuted when the ground is dry, and the
plants themselves also dry, as they then separate from one another more
readily. Whenever the ground becomes cloggy on the hoes, even with a
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shower, the work should be desisted from until drought returns. The
quantity of work done in singling turnips varies in different parts of the
country. In the midland counties of Scotland it is estimated to take 3
women to single 1 Scotch acre in a day of 10 hours, and there the long-
shafted hoes are in general use, and the women work with upright
backs. In other parts 1 woman will single 4 an English acre in a day
of 10 hours, and there short-shafted hoes are used, and the women work
with bent backs. One summer I superintended 16 field-workers, and
they singled about 90 acres imperial in 8 days of 10 hours each, which
was equivalent to nearly § of an acre a day to each worker. This is
above the average rate of work, but then the weather was exceedingly
fine all the time, the land mellow and dry, the plants were of a proper
age in the progress through the Swedes to the white globes, and the
women were all first-rate workers. I set an excellent steady hand as
leader to the band, whom she carried on like clock-work. She herself
preferred to work with a hoe of only 33 inches in length, which allowed
her to bow down to her work, and which she performed, in conse-
quence, in the most perfect manner ; the hoes of the rest were 36 inches
in length. A rest of 20 minutes was given them at each mid-yoking,
and, instead of fatiguing themselves walking home, they brought their
dinners to the field, consisting of barley and pease bread, and a bottle of
milk. I took my own bottle of milk and loaf of home-made bread to
the field, and enjoyed my repast at the hedge-root with a genuine re-
lish, in as light-hearted a company as ever undertook laborious work.
(2506.) After the plants that have been removed by the singling into
the middle of the drills are partly decayed, and the leaves of the single
plants have attained about 6 inches in length, the horse-hoe or scuffler
is again set to work to harrow the removed plants to the surface, and to
destroy any surface weeds that may have made their appearance. After
the turnips are all singled and scuffled, the field-workers Zoe the turnips
in the order they were singled, that is, remove the weeds from detween
the plants, and loosen the soil immediately around them. This is done
by setting one foot on each side of a drill, and on grasping the hoe short,
the earth is loosened with it around every plant, all double plants re-
moved by the hand, and every weed pulled by the hand that is found
growing too near a single plant for the hoe to remove, which, if attempted
by the hoe, might cut the plant through; and care should also be taken
that no plants are cut through by the root under ground with the hoe.
A second hoeing of a similar kind generally finishes the hand-culture of
the turnip-crop. In stenting the drills for hoeing, a drill is given to
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each worker, because when they hoe beside each other they can see
whether the ground is entirely hoed over, which it should be, wherever
there is a weed seen growing ; and as each worker embraces a drill be-
tween her feet, and, as it were, covers her own drill, there is no chance
of her jostling her neighbour, which she would do in singling were each
to take a drill, for the worker has to stand over the drill next the one
she singles to find room for the action of the hoe. Before sowing tur-
nips, the land should generally be as clean as it can be made ; but
when it has been allowed to run excessively foul to weeds, rather than
be too late in sowing the crop by cleaning the land, and rendering it too
fine, that is, deaf, sow the crop in due time ; and provided the weeds can
be kept down by the horse and hand hoe, until the luxuriance of the
leaves tover the drills, the weeds will be smothered under them and rot,
and serve partly to support the turnips ; and after the turnips have been
eaten off with sheep in winter, not a single weed will be seen in the
land in spring when it is ploughed up, either for spring wheat or bar-
ley. I had a favourable opportunity of witnessing, one season, an in-
stance of what I am now describing. Ihad a field of 25 acres so foul with
common couch-grass, that it was utterly impossible to clean it in time.
After removing the roughest part of the wrack to the compost stance,
the land was dunged and sown with white globe turnips, and the result
was as I have stated. And here I may mention, that the turnip sow-
ing-machine, which has movable coulters and handles, is the best for
sowing foul land.

(2507.) With regard to the setting up of turnips, I am of opinion that
it is an unnecessary piece of work in most cases, and certainly on dry
turnip-soil, and on thorough-drained land, I would not set them up, for
two reasons, namely, that smooth ground is the best for sheep to lie on
on turnips in winter ; and that on ground with a considerable inclina-
tion hollow drills serve only as channels for surface-water to carry away
the best of the soil to the bottom of the inclination. There is, besides,
the objection of setting up or working in any way amongst turnips after
the leaves have nearly met in the drills ; and this objection is founded
on a physiological fact connected with the growth of the plant which I

.shall mention. Early one summer morning, many years ago, I observ-
ed a whiteness, like hoar-frost, in the bottom of the drills between the
rows of young turnips before their leaves had met across the drills.
Knowing from the temperature of the air that the phenomenon could
not be hoar-frost, I examined it particularly, and found that it arose
from the deposition of dew on innumerable minute fibres proceeding
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from the roots of the turnips, which had not yet attained the form of a
bulb, and interlacing one another across the drills from either row of
turnips. A similar appearance may be observed at any time on a spider’s
web bespangled with dew or mist on a furze bush. Having traced
these delicately minute vegetable fibres to the roots of the turnips, it
occurred to me that it was surely an error in practice to work amongst
turnips after the development of such fibres, for there cannot be a
doubt that these are sent out for some special purpose connected with
the growth of the plants. Either, then, the setting up should be con-
cluded before the exhibition of these fibres, or, if there is not time to
do that, the setting up should be abandoned altogether, for I apprehend
that more injury will accrue to the crop from disruption of those fibres
than advantage from the formation of a channel in the bottom: of the
drills, the only benefit of which to the land can be to carry off superflu-
ous surface-water, when the land is undrained ; but when it is drained,
these channels are of no use, for then there will be no surface-water to
run off, as it will be absorbed by the soil as fast as it falls in the shape
of rain. These fibres are not to be seen after the dew is evaporated,
except on the most careful examination of the surface of the soil. The
same phenomenon may be partially observed amongst drills of potatoes ;
but the fibres from the roots of the potato spread more under the im-
mediate surface of the ground than those from the turnip. Such is the
-anxiety of most farmers to set up drills, that I have seen the double
mould-board plough smashing amongst the leaves of both potatoes and
turnips after they had met across the drills.

(2508.) In regard to setting up the potato crop, it is perhaps neces-
sary to do it to a partial extent, inasmuch as those potatoes which grow
in a cluster around the stem of the plant, near the surface of the ground,
and even above it, would be too much exposed to the air, and, on be-
coming entirely green, be bitter to the taste. An interesting experi-
ment on the depth to which potatoes should be earthed, was made by
Mr Peter Mackenzie, Plean, near Stirling. “ On well-drained land,”
he says, on describing the results of the experiment, “ three modes of
cultivating the potato were tried ; the dung used being what is called
well-made farm-yard manure. The first was similar to the plan usually
adopted, namely, earthing up the crop, until the interval between the
rows was 2 or 3 inches deeper than the roots and dung. The second
plan differed only from the first in being less earthed, or what may be
called by some a half setting up. The third mode had no earth drawn
to the stems of the plants, and the earth was only hoed between the
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rows. The dunging of the crop and the distance between the rows
were equal. When the potatoes were dug, the advantage of the second
mode of culture over the first was fully more than } part of the increase,
and better in quality ; for the potatoes grown by the first plan would
not bring the same price in the market which the second would. The
produce of the third plan was nearly equal in bulk with the second, but
rather inferior in quality, many of the potatoes having their sides greened
. by being exposed to light. While growing, the second and third lots
had a much more healthy appearance than the first ; and when dug,
what remained of the dung that was used was well mixed with the soil ;
while the dung of the first lot was dry and little decomposed, clinging
in clusters to the roots of the potato plants when they were dug. It
would be little trouble for farmers and others who grow the potato,”
advises Mr Mackenzie, “ to try the experiment on land that has been
well drained ; for it would certainly be a great advantage to themselves
if they could increase their potato-crop 4 more than is usually grown,
and with less labour to themselves and horses. When we bear in
mind the number of acres which are planted with potatoes, it must
greatly increase the food of our country, both for man and beast, if 20
or 30 bolls were added to every acre in the produce of that essential ar-
ticle of food. 'When we remember the number of square feet there are
in an acre, and if upon every square foot an extra potato were raised
weighing only }1b., more than 4 tons would be added to the crop of
every acre.”* It thus appears that a partial earthing up is beneficial
to the potato crop ; but the same reason does not apply to the turnip.
(2509.) From what I have said on the effect of 1 or 2 inches between
the turnips decreasing the weight of a crop of turnips several tons per
acre, in (1258.), the singling and hoeing of the turnip-crop ought to be
regarded as one of the most important particulars that demand your at-
tention. If you wish to preserve a distance of 9 inches between the
plants of white globe turnips, the first consideration is, whether the
plants have brairded so equally over the field as to allow you to preserve
an equal distance between the plants. Being satisfied that the germi-
nation of the seed is pretty equal over the field, then it ought to be your
endeavour to single off the plants at the stated distances desired, say
9 inches of white globes and 12 inches of Swedes. The hoe commonly
in use is 7 inches long in the mouth, so there is plenty of room for it to
have a play in both sides, to allow plants to stand 9 inches asunder. If
care mere bestored on this process of singling out the plants, there can-

# Quarterly Journal of Agriculture, vol. xiii. p. 363,
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not be a doubt but that they would grow at those stated distances, and
produce such a weight of crop, as the average weight of bulb from an
average portion of the crop would indicate. In like manner, were the
after hoeings of the crop to receive due attention, there would be no
cutting up of single plants, and, of course, no blanks. Were both these
operations conducted with proper care, the estimated weight of the tur-
nip crop could not so much exceed the realized, as is too frequently the
case. But instead of care being bestowed on either of these operations,
field-workers are often left to themselves, and then talking, the prover-
bial failing of women, occupies their attention much more earnestly than
the work they are engaged in. Plants are knocked off without regard
to the space left between them; and even when women are superin-
tended, many are so disingenuous, that when they clear a space too bare,
they will stick in a plant into the place, which, of course, dies off. Gra-
velly soil is, with the best work-people, difficult to work in with a hand-
hoe, as the corner of the hoe will sometimes start off a small stone, and
cut through or remove a plant against the will of the worker. Such
soils, therefore, require particular attention in singling or hoeing the
crop. Instead, therefore, of stewards being anxious merely to gather a
large number of field-workers to the singling of the turnips, their anxie-
ty should be evinced to obtain a number of practised hands, in whom
they can place confidence for attention and skill.

(2510.) Swedish turnips transplant very well, like the common cab-
bage ; but the true turnip, the white globe or yellow, do not transplant,
and any attempt to fill up blanks with them ends in disappointment.
When first introduced into this country, the seeds of the Swedes were
sown in the garden, and the plants transplanted in the field ; but now
by far the most common way of procuring plants is sowing the seed at
once in the field. Ihave tried several times to fill up blanks in drills with
carefully removed plants, but though most of them grew, they never at-
tained the size of the rest of the field. Mr Howison of Crossburn House,
Lanarkshire, adopted a mode of transplanting Swedes on strong land,
which deserves attention, and may be even extensively practised in a
season unfavourable to the working of strong land in time for Swedes.
There is first the method by which plants are procured to be described,
and then the transplanting of them. “ In an open piece of ground,”
says Mr Howison, ““ I form raised drills at the distance of 12 inches
from centre to centre, in each of which I place a layer of short dung,
closely laid on, on which the turnip-seed is pretty thickly sown, and after-
wards covered with 4 inch of fine mould. The breadth of the drills at
top should not be more than 4 inches, so that the earth and plants may
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be more completely lifted together by the spade, when to be trans-
planted. The time of sowing should be regulated according to the
purposes intended ; and as a fall of ground converted into drills will
produce plants sufficient for transplanting 3 or 4 acres, it is bet-
ter always to have a superabundance. As to the best age for tak-
ing up the plants, I have found no difference in their success from
the time they have got their proper leaves, until they are 3 or 4
months old ; however, those intended to remain long should be thinned
out in the rows. I need scarcely mention, that in dry weather they
should be carefully watered, which in so small a space can easily be
done. Having provided a wheelbarrow, a garden spade, and a couple
of flower-pot saucers of a large size, I, with the spade, lift up its breadth
of one of the drills, taking care that the spade enters below the roots of
the plants. This spadeful is then carefully placed in the barrow, and
the same operation is repeated until the quantity of plants wanted is
taken up. When that is done, they are then removed in the barrow to
the field, where they are transplanted with the implements above men-
tioned. ' It is necessary for expedition that 2 persons be employed in the
transplanting—one to prepare the plants, the other to transplant them.
One spadeful is then taken from the barrow, and with a knife divided
into 3 or 4 pieces, 1 of which is taken into the hand and carefully drawn
asunder so as to lay open the roots of the plants with as little injury to
them as possible, and, taking hold of the leaves of the one that appears
uppermost, draw it gently out with as many of the little balls of earth
and dung adhering to its tender roots as practicable, and place it in one
of the saucers. In this way when the saucers have been carefully filled
with the plants laid in regular rows, the transplanter may commence his
operations. He should then, with a short dibble not thicker than his
finger, make a hole which should only reach to the dung ; and then lift-
ing up a plant by its leaves drop it into the hole, and with the fingers
of both hands press the earth gently around it. In this way 2 drills
may be planted at the same time. His follower with the barrow will be
able to supply him with prepared plants ; and from my experience the
2 wmen should be able to finish 1 rood of ground in the course of the day
if the plants are 8 inches distant from each other. I may here warn the
transplanter against using plants that have not one or more balls of
dung or earth adhering to their roots; for if he does, the chance of their
growing will be very small.” The advantages attending this mode of
transplanting Swedes, which I have no doubt is most effectual, are stated
by Mr Howison to be three:—it enables the farmer to fill up the blanks
of a turnip or potato field with good plants of Swedes ; it is more cer-
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tain of procuring a crop than sowing the turnips over again. This was
exemplified on the farm of Green Burnside, Lanarkshire, in 1839, ten-
anted by Mr James Cassie, when in October of that year ¢ the crop that
had escaped the ravages of the fly was excellent ; the transplanted very
good, but the turnips not so large in general as the first. The third,
‘although sown on the same day as the others were transplanted, were
none of them the size of an egg, which I believe is always the case with
late sown turnips, although the result is difficult to be accounted for. I
may, in conclusion, mention another advantage, that it is best performed
in mwet weather when all other field-labour is at a stand. I consider
rainy and cloudy weather as of the utmost importance to successful trans-
planting ; and so much so, that I prefer waiting weeks to attempting it
in sunny and dry weather.”*

(2511.) The culture of mangel-wiirzel is exactly similar to that of
Swedish turnips, up to the point of sowing-the seed, which is, however,
done in a very different manner, owing to its peculiar structure ; that of
Swedish turnip is smooth, and can be sown with a machine, but the seed
of mangel-wiirzel is contained within a persistent capsule which is so
rough as to be impracticable for any machine yet invented to sow it. I
have had very little experience myself in raising mangel-wiirzel ; it is
but little cultivated in Scotland, the climate being too cold for it, but is
extensively cultivated in England, and is now to be found in Ireland,
where it grows in the greatest luxuriance, as I have had opportunities
of observing. There are 3 kinds recommended for field-culture, the
common long red, the sugar-beet, and the orange-globe-beet. The
sugar-beet is too delicate for this climate, and of the other two sorts,
the orange-globe, though of late introduction, is the favourite for yield-
ing a sweet root and large crop. The way I sowed the common long
red or marbled mangel-wiirzel, after the drills had been dunged and
split in the double mode (2178.), on good hazel loam, in the end of
April, was this:—A rut was made by a field-worker along the top of the
drill with a common draw-hoe, fig. 422, another field-worker followed
and dropped in the seed along the bottom of the rut with the hand, and
a third followed last and covered up the seed with the earth raised by
making the rut, with the back of an iron garden rake trailed along the
rut. The crop was singled by hand, hand-hoed, and horse-hoed. The
crop proved a good one ; was taken up before the arrival of frost, stored
amongst dry sand like carrots, and given to milch-cows in winter, who
were very fond of it. Another season I tried a little on a rich alluvial

* Prize Essays of the Highland and Agricultural Society, vol. xiii. p. 513.
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clay, which was recovered from the bottom of a marsh in the middle of
a field, with exactly the same culture, but the crop was not worth the
trouble bestowed upon it. ¢ The mode of Culture I adopt,” says Mr
Miles, M.P., ¢ up to depositing the seed in the ground, is the same as
that adopted in Northumberland for ridging the Swede’; great care, .
however, must be taken that the seed of the mangel-wiirzel is not buried’
too deep, or it will not vegetate. Dibbling, as you can never ensure an
equal depth, does not answer ; nor do¢s the seed drill well, if properly
prepared by stegping, which I should recommend, for at least 24 hours
before planting. To ensure, therefore, a proper depth, I have been in
the habit of using an iron wheel, round the circumference of which,
18 inches apart, iron points project, broad at the base and tapering to-
wards the point, about 2 inches long ; this is wheeled upon the top of
the ridge, the men walking in the furrow, and thus holes are formed
which can never run into the excess of too great depth, and into which
the seeds are deposited by women and boys following the wheel, and
generally covering the seed by drawing the foot as they advance at right
angles with the ridge over the holes; the roller follows, and thus the
sowing terminates.”* The wheel should be, I presume, at least 3 feet
in diameter. I tried, on one occasion, to form holes for the seed by short
pins attached to a long roller of wood which was pressed by the foot,
and the seed deposited by the hand in the holes and covered up with the
-rake, but the plants did not braird so equally as when the seed was sown
in ruts. The earlier in April mangel-wiirzel is sown the better, and the
deeper the tilth the greater probability of a heavy crop; and although
the common long red sort requires a deeper and stronger soil than
Swedes, the orange globe beet will thrive where Swedes succeed. The
quantity of seed required is from 5 Ib. to 7 Ib. per imperial acre.
(2512.)) Rape is sown at two seasons, in autumn to be ready to be
eaten as spring food, and in summer, to be consumed in autumn before
the consumption of turnip commences. Its culture in summer is pre-
cisely that given to Swedes, and as its seeds are smooth, though larger
than turnip seed, they are sown by the same machine. The plants are
not thinned out in the drills like turnips, because it is the leaves, and not
the root, which are used ; but the ground is horse and hand-hoed until
the leaves are so far advanced as to be able to keep down weeds. Rape
is cultivated in this country solely for the use of sheep, for ewes before
they are tupped in autumn, to bring them into season, and perhaps for
hoggs too in preparation for turnips, and for great-ewes and hoggs in

#* Journal of the Royal English Agricultural Society, vol. ii. p. 299.
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spring, to bring the milk on the ewes. It is extensively cultivated on
the continent, in Belgium, Holland, Germany, for its seed, out of which
is expressed the rape-oil that is much used in manufactures. It is the
compressed husks of the seeds of this plant, after the oil has been ex-
pressed from them, which constitute the well-known manure rape-cake,

(2513.) Carrots are only occasionally raised in the field for farm use
in this country, not but that the climate is quite congenial to their
growth, but their growing best in light soils, the culture is necessarily
confined to certain localities. Carrots will not succeed with dung ap-
plied directly under them, as they are then very apt to become much
affected with worms, and to fork into a number of roots. The dung
should be applied, and in large quantity, as for Swedes upon the soil in
autumn. Such a treatment as that described for Swedes by Mr Scougall,
or Mr Thomson (2502.), would answer well for carrots. The seed being
confined in a capsule covered with small hooked spines, cannot be sown
in a satisfactory manner with a machine, though attempts have been made
to effect the purpose. It must therefore be sown with the hand, and as
the capsules are apt to adhere together, they will separate more freely
if mixed with a little dry earth, or still better with sand. A slight rut
should be made along the top of the drills with a hoe, the seed strewed
along, and covered with earth. The plants should be singled out at the
distance of 4 inches by the hand, as their roots strike down too deep at
once for the hoe to remove, without at the same time taking away too
much of the soil from the top of the drill. The ground may be horse
and hand-hoed, according as weeds are found to be troublesome. The
land being of slight texture, requires no setting up. There is a mode
of raising carrots practised by the feuars of the parish of Barrie, Forfar-
shire, on sandy soil, which deserves attention in similar circumstances.
They begin a trench of 2 feet deep in the sand in autumn, after a white
crop, and collecting sea-weed as it is washed ashore after storms in the
course of winter, they half-fill trench after trench with it, till the break
of soil allotted to the carrot crop is manured. Of course, other manure
would answer the same purpose as sea-ware, but when it can be found
in sufficient quantity for the gathering and carriage, it affords a cheap
manure for the purpose. Of farm-yard manure, horse-dung is found
to be best when treated in the manner I am describing. Ruts are
formed with the hoe in rows of about 14 inches apart, and old dung is
crumbled along the bottom of these to ensure the brairding of the seed
on so poor a soil as sand generally is, the seed is sown on the dung, and
the soil returned over it. The plants are thinned out by the hand, and
the ground kept clean by hand and hoe together. The carrots grown
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in this manure, and in this soil, are excellent, as may be witnessed in
the Dundee market in autumn. The carrot that has hitherto been mostly
cultivated in the field is the Altringham, which is long and tapering in
the root, pretty thick at the top, of a dark red outside and yellow with
core. Recently the Belgian white carrot has been introduced into field
culture, and bids fair to become a favourite, being large of size and-
sweet to the taste. From 81b. to 12 Ib. of seed are sown on the acre,
when good, and as much as 20 1b. when inferior.

(2514.) The parsnip requires a milder climate than this country af-
fords to be successfully raised in the field. Where it is desired to be
raised, it may be cultivated as the carrot, either on drills, or in rows upon

- the flat ground, or broadcast, but it affects a much stronger soil than the
carrot, though it may be raised upon sand, and even peat, if an additional
quantity of manure is applied. The seed is contained in a broad thin cap-
sule, is very light, and 10 Ib. the acre are required when good. It should
be sown in April. It should be new, and steeped before being sown, but
if sown in a very dry soil, when soaked, it is apt to be destroyed by the
drought. The thinning and weeding of the crop may be effected in the
same manner as the carrot. Colonel le Couteur, of Bellevue, in the island
of Jersey, where the parsnip is cultivated to the highest perfection, de-
scribes both the broadcast and drilled modes of cultivating this root, but
the account is not very explicit ; for instance, he does not mention the
season when the crop should be sown. Of the mode of conducting the
broadcast made in Jersey, he says, *“ An old grass lea is broken up by
some persons in September, by others just before the parsnip-land is
sown. The former I consider to be the best mode. When the turf is
well rotted, 20 tons of stable manure per acre are spread over the land.
A trench is then opened through the centre of the field, between 2 and
3 feet wide, and, where the soil will admit of it, from 1 foot to 18 inches
deep. A 2-horse plough then turns the manure and about 3 inches of
soil into the trench, and is immediately followed by a large trench-
plough with 3 or 4, and in many cases here, with 8 or 10 horses, which
turns 1 foot or more of clean soil upon the manure and scurf, when the
land has been recently skim-ploughed. The soil is then harrowed,
and the parsnip-seed, which should be nemw, is sown at the rate of 38
or 41b. to the acre, and lightly harrowed. When the plants are 1 inch
high they are weeded. The plants, from the first, should be thinned
out to 6 inches apart, and, according to the soil, should be again
thinned out to 9 inches or more at the second hoeing.” In regard to
the drill method, Colonel le Couteur says, that “ The land may be
prepared as above described. In one case I found the plants to



766 THE BOOK OF THE FARM—SUMMER.

answer well by spreading a portion of the manure on the surface of the
ploughed land, and then earthing it up into small ridges, 1 foot apart,
with a double mould-board plough. The seed is then sown on the top
of the ridge and rolled in, which succeeded extremely well. The hoe-
ing was performed with a horse-hoe in the drills, and the plants were
cross-hoed with a hand-hoe. This mode does not appear so neat as the
following : when the land is well harrowed and levelled, sow the seed
broad-cast, harrow and roll it ; then, when the plants appear, hoe it into
drills, either with a horse-hoe or hand-hoe. A drill-machine will be the
best method if one could be found to sow parsnip-seed regularly ; mine
sows it much too profusely. The parsnips require hoeing and thinning
as in the broad-cast husbandry. In a dry season it is well to observe,
that moistening the seed with wet sand and earth, and stirring it daily,
to be sown in the first moist weather, or after a shower, will forward its
growth a fortnight.” In regard to taking up the crop, Colonel le Cou-
teur conceives this to be the best method. “ A plough with a blunt or
worn-out share, and without a coulter, being drawn by a pair of horses
along or across the ridge as is most convenient, the pressure of the
plough and earth forces the plants out of the ground; and although a
small portion of the long tapering root is sometimes broken off, yet the
time saved by thus raising them, and afterwards throwing them out of
the loosened soil, as is done with potatoes, is an enormous gain of time
over the ancient practice of forking out each parsnip from the solid
ground.” It may be here observed, that the above modes of cultivating
this or any other green crop, does no credit to Jersey agriculture. It
thus appears that a green crop is taken and dunged after lea—8 or 10
horses used in a trench plough—the land dunged before it is trenched—
and the plants are placed in rows by sending an implement through a
broad-cast braird. Notwithstanding these slovenly modes of culture,
such is the fineness of the climate, that 27 tons, 8 cwt. of parsnips have
been raised on an imperial acre, “ a quantity,” as Colonel le Couteur
remarks, “nearly sufficient for 10 cows during the 6 winter months, ac-
cording to the calculation of the Flemings.”*

(2515.) Both turnip and rape aro comprised in the natural order of Cruci-
Jere, a name derived from crus, crucis, a cross, and fero, to hear, in allusion
to the 4 petals being disposed crosswise ; and in the order Tetradynamia, Sili-
quosa of the Linnean system ; and in both systems under the genus Brassica.
The Swedish turnip is placed under Brassica campestris, whose specific charac-
ters are, * leaves rather fleshy, covered with glaucous bloom ; first ones rather
hispid or ciliated, lyrate, toothed ; the rest cordate, stem-clasping, acuminated,

* Journal of the Royal English Agricultural Society, vol. i. p. 419.
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partly pinnatifid. Is a native of Britain, Lapland, Spain, Transylvania, and
in the Crimea in fields,” and it is immediately classed in the variety rutabaga.
The common turnip is the Brassica rapa, the specific characteristics of which are,
“radical leaves lyrate, destitute of glaucous bloom, green, covered with bristley
hairs, middle cauline ones cut, upper ones quite entire, smooth. Native through-
out Europe in cultivated fields, and their borders.” The seed of the turnip has
been found in remarkable situations. On cutting through a gravelly knoll of
about 30 feet in height to the eastward of the town of Lisburn, in making the
railway betwixt that town and Belfast, I remember of observing a great number
of plants of the wild turnip growing on the side of the embankment amongst the
gravel that had been wheeled out in levelling the knoll. Their leaves were beau-
tifully expanded, and the plants seemed quite healthy, but there was no ap-
pearance of bulb at the root. The Rape is the Brassica napus, whose botani-
cal characters are, ‘“leaves smooth, of a greyish-glaucous hue, radical ones
lyrate, stem ones pinnatifid and crenated, uppermost ones cordate-lanceolate,
clasping the stem; siliques devaricate-spreading. Native country not known.
Cultivated in fields. It is to be found almost naturalized in waste ground, and on
ditch banks in Britain.”” The British rape or colsat is Brassica napus oleifera.
« It is distinguished from the colsat or colsai of the continent by the smooth-
ness of its leaves, the other being hispid. It would be desirable, De Candolle
observes, if all cultivators would examine whether the plant they cultivate is
Brassica campestris oleifera, or the Brassica napus oleifera, which can easily
be ascertained by the roughness or smoothness of the leaves. Experiments made
by Gaujac shew the produce of the first compared to that of the second, to be
955t0700. . . . . The soils best suited for the culture of rape are the
deep, rich, dry, and kindly soils. Arthur Young says, that on open fen and peat
soils and bogs it thrives well, and especially on pared and burned land, which
is the best preparation for it; but it may be grown with success on fenny, marshy,
and other coarse waste-lands that have been long under grass, after being broken
and reduced to a proper state of preparation. . . . Wheat is considered the
best crop to follow rape, by its being eaten off early in autumn, there is suf-
ficient time allowed for getting the land in order for sowing wheat. The time
for sowing rape is the same as that for the turnip, and the manmer either
broad-cast or in rows. Where the object is to keep sheep in autumn or
winter, by eating it down, the broad-cast method and thick sowing is evidently
the best, and is that generally resorted to in Lincolnshire and the fenny dis-
tricts. The quantity of seed, when sown thick, may be 1 peck per imperial
acre, but when drilled or sown thin, from 2 Ib. to 3 lb. will suffice. Vacancies
may always be filled up by transplanting. No hoeing or thinning is necessary.
Rape-cake is the adhering masses of seed-husks after the oil has been expressed,
and rape-dust is the dry loose husks. In harvesting rape for seed, great care
is necessary not to lose the seed by shaking, or by exposing it to high winds or
rain. It is reaped with the hook, and the principal point is to make good use
of fine weather, for it must be thrashed as fast as reaped, or at least without
being stacked like other crops.” * The quantity of rape-seed * imported for
home consumption in 1836, was 561,457 bushels ; in 1837, 937,626 bushels.” +

# Don’s General System of Botany and Gardening, vol. i. p. 242-5.

t Ure’s Dictionary of the Arts and Manufactures, art. Rape-Seed.
4
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« Rape-cakes were worth, in December 1833, from L.5 to L.6 a ton. In
1830 we imported about 330,000 cwt. of rape and other oil-cake.”* The
duty charged in the new tariff for rape-secd is 1d. per quarter. I can find
no mention made of rape-cake or of oil-cake in the new tariff, and suppose the
duty on their import must be abolished ; it was formerly on rape-cake 2d. per
cwt. Rape-cake, when subjected to chemical analysis, yields the following con-
stitution according to Dr Henry R. Madden :—

Water, . . . . . . . . 105

Soluble in cold water, . . . . 247

in hot water, . . . . 4.8

Organic matter, ... in weak potass, . . . 31.5
l ... in strong potass, . . . 10.2

Destroyed by heat, . . . . 143

Earthy phosphates, . . . . 3.0
Silicate of potass, . . . . . 1.0

100.01

The culture of turnip-seed is profitable to the farmer. It may be raised either
by transplanting the bulb, or by pulling up the faulty bulbs in the field in
which the crop is growing, and allowing the remainder to run to seed. There isa
difference of opinion amongst the growers of turnip-seed which is the best mode ;
but other considerations enter into the question before the matter is determined.
When the bulbs are removed and transplanted, any spot the farmer chooses,
such as an otherwise useless piece of ground, may be selected for the purpose,
without interfering with the ordinary culture of the turnip-ficld, and this of
itself is a strong argument in favour of transplantation; but besides this, when
a crop of turnips is allowed to stand on the ground it grows until next year
when the crop of seed is fit for reaping, the crop of seed must be regarded as
a substitute for the white crop which usually follows the turnip-crop on the
farm ; or if it is not so regarded, serious disputes may arise between landlord
and tenant regarding the nature of the crop, and the landlord has certainly a
very rational plea for declaring the turnip-seed a scourging crop, and one at least
equally so to any white crop ; and if turnip-seed is to be regarded as equivalent
to a white crop for the land, the profit derived from this mode of culture must
be very much reduced. For my part, I would always prefer raising turnip-
seed by transplantation of the bulbs, because a complete choice of each bulb can
then be made, and because, also, the practice does not interfere with the ordinary
rotation of crops; and a concentrated crop, such as a transplanted one always
is, is more easily watched from the depredations of small birds, which are re-
markably fond of turnip and rape seed as articles of food. Suppose, then, that
the bulbs are to be transplanted ; this is best effected any time between Novem-
ber and January, and let them be selected of the finest form and the largest
size of bulb, and let them be taken to a piece of ground out of the way of any
other piece of turnip or cabbage seed in the neighbourhood ; and to render the
plants as strong as possible, let the ground be dunged as the bulbs are set into
the trench formed by the spade. The trench should be as deep as to cover the
bulbs, to protect them from frost. When the plants bloom, every stem hearing

# Macculloch’s Commercial Dictionary, art. Rape.

t Prize Essays of the Highland and Agricultural Society, vol. xiv. p. 529.
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spurious blossom, however well formed the bulb may be, should be removed ;
not but that an individual variety may be better than the general stock, but its
existence there until the seeds have been formed may be the means of producing
a hybrid, which may possess worse properties than either. Bees being the ac-
tive agents in carrying the pollen of flowers from one place to another, and
thereby forming hybrid impregnations injurious to the variety of plant wished
to be preserved pure, care should be taken to have your plot of turnip-seed as
far as practicable, from any other, or from that of cabbage, broccoli, or cauli-
flower, raised by nurserymen or gardeners. Long before the seed is ripe, small
birds will be busy in shelling it out of the husk; and were they to destroy
merely what they consumed, the loss, perhaps, might not be grudged, but as
they spill a great deal more than they consume, a whole pod is destroyed for
the sake of one seed. In this depredation none are so active as the Linaria
cannabina, variously denominated grey, brown, or rose linnet, or rose lintie,
one of the sweetest warblers of our woods. There is no way of evading the
attacks of these active marauders but by constant watching from dawn to eve;
and to render the watching more effectual, alleys should be left crossing each
other when the bulbs are transplanted, to allow the watchers to pass at plea-
sure in various directions through the plot. The crop should be cut down with
the sickle before it is ripe, as the seed is very apt to shake out; and the best
mode of preserving and winning the seed is to place the stems in frames of
wood of 20 feet in length, 12 feet square, and perhaps 10 feet in height. The
frame in its length is left hollow, to allow the air to pass along, and the stems
are placed in it as upright as that the butt-ends of the stems shall project over
the outer laths of the frame, and above one another, so as to form a thatching
of stems. The upper part of the frame is filled up and rounded with the smaller
stems of seed, cut off from the larger, and the whole is thatched with straw, and
bound down with straw-ropes. The seed is thrashed out when wished to be
disposed of or used. A crop of Swedish turnip-seed, when grown in the fields
where the turnips grew, is considered good when it yields 28 bushels per impe-
rial acre; of yellow turnips, 20 bushels; and of globes, 24 bushels. When
transplanted, I should suppose the yield will at least double these quantities.
A bushel of Swedish turnip-seed weighs 47 1b. ; of yellow, 511b. ; and of globes,
513 1b. The price of Swedish varies from 1s. to as high as 2s. per Ib.; of yellow
from 1s. to 1s. 3d.; and of globe, from 9d. to 1s. There is a remark of Mr S.
Trewecke of Breage, Cornwall, regarding the remarkable facility of raising spu-
rious turnip-seed, compared with good, which is very true. * I have found,”
he says, “from several years’ experience, that the better the quality of the tur-
nip, the less is the quantity of the seed, and the worse it is to bring it to matu-
rity ; while with the stringy, spongy, long necks and bushy roots, a large quan-
tity of seed may be saved with little trouble. I think farmers in general pay too
little attention to the quality of the seed, if they can get & cheap article.” *
(2516.) 1t is surprising what a waste of turnip-seed is occasioned by the
time the turnip-crop is thinned out. About 3 1b. of seed is sown per imperial
acre, and I have already stated in (1258.), that 25,813 plants of globes at 9
inches apart, 23,232 of yellow at 10 inches apart, and 19,360 of Swedes at
12 inches apart, are left on an acre in drills at 27 inches apart. Now there
are 1387 Swedish turnip-seeds in 1 drachm, so that 1o0z. 6 drachms of secd

® Mark-Lane Express, July 1841,
VOL. II. Jc
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are sufficient to produce plants for 1 acre; consequently there is a waste of
seed of 27 to1. There are 1645 of purple-top yellow turnip-seed in 1 drachm,
and 1800 of white globe; and what is remarkable, that in both these turnips the
weight of the seed bears the same proportion to the distance left between the
plants in the drills of the respective kinds, as to make the waste in each the
same, namely, 27 to 1. It must not be supposed, from these results, that 1 oz.
6 drachms of seed of either of these kinds of turnips would suffice to sow an
acre, for many of the seeds may want vitality, and many others in sowing, are,
no doubt, buried too deep to vegetate with the rest. Abundance of turnip-seed
not only secures a full braird, and tends to draw the plant quickly to a state
for being singled, but quickness, combined with abundance, of growth, is a great
safeguard against the injurious effects of the attacks of insects.

(2517.) The turnip-plant is subject to be preyed upon by many insects, but
though its enemies are very numerous, there are but few which inflict grievous
injury, the principal being the turnip flea-beetle and the turnip saw-fly. It
would occupy much too large a space to give a characteristic description of every
insect that infests the turnip, so that I shall enumerate very little more than a
catalogue of them, with a reference to the authorities by whom they are parti-
cularly described, and whom you may consult, with a view to the recognition
of the insects and their destruction. The inseet which first infests the turnip-
plant, and attacks its seed-leaves, is the turnip flea-beetle, Haltica nemorum,
usually, though improperly, designated the turnip-fiy, which is a very different
sort of insect. The flea-beetle, as its name denotes, is a coleopterous or hard-
shelled insect, capable of either penetrating the ground or of bearing a considerable
pressure, “ It is a small insect,” says Mr Duncan, *¢ scarcely § of an inch in
length. It is smooth, shining, and of a brassy black colour, with a slight tinge
of green, particularly on the wing-cases ; the antennz black, with the second
and third joints, and the apex of the first, of a pale colour. The thorax is
convex above, and pretty deeply punctured; the wing-cases are much wider
than the thorax, likewise thickly and irregularly punctured, each of them with a
pale yellow or slightly sulphur-coloured stripe running along the middle, curved
inwards posteriorly, and not reaching quite to the extremity ; the under side of
the body and thighs black ; all the tibia and tarsi of a pale hue. Several kinds
occur, presenting the above characters in a somewhat modified form, many of
which have received different names from entomologists ; such as Haltica flexu-
osa, Haltica sinuata, Haltica ochripes of Curtis, Haltica intermedia of West-
wood, &c., which differ from each other chicfly in the colour of the legs, and in
the form of the longitudinal yellow stripe on the wing-cases. It is very un-
likely that they are more than varieties of the same species; and however im-
portant it may be to discriminate closely allied kinds of insects in most other
instances, it is of little consequence, in a practical sense, as all those mentioned,
whether varieties or species, are alike prejudicial to the turnip, and are doubt-
less precisely similar in their habits and economy. This little inseet feeds on
the turnip, which it attacks both in its perfect and larva state. When the plants
have acquired some degree of strength, and the foliage is considerably developed,
the injury done by it is insignificant, but unfortunately its favourite food is
the young plant, just as it is beginning to unfold its cotyledon leaves. These it
consumes with the utmost avidity, both as a larva and full-grown insect ; and
when it abounds, the field is often wholly stripped of its crop in a very short
time. Indeed their powers of mastication are surprising for ereatures of such
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small size. An individual who confined a few, for the purpose of observing their
habits, found that they consumed 10 young turnip-plants every day. This may
serve to give an idea of the extent of their devastations when their numbers
become excessive. They are found to attack the turnip-plants as soon as the
latter make their appearance; and one of the difficult points to determine is,
how they are produced so speedily and so opportunely. In regard to the turnip
saw-fly and lepidopterous insects, the process is obvious, the eggs being laid upon
the plant by the parent fly, and the larvee evolved more or less speedily, but
after the lapse of some considerable time. The appearance of the plant and
insect being in the present case almost simultaneous, it has been thought diffi-
cult to conceive how the same process should be gone through.”* = Various
conjectures have been formed to account for the early appearance of this insect
on the turnip-plant, such as, that their eggs are deposited in the ground, and
hatched by exposure to sun and air, which is not in accordance with the usual
economy of such insects as feed on the leaves of plants;—that the eggs are laid
within the seed, a notion that could only be entertained by one utterly unac-
quainted with the structure of the insect, for it is unprovided with any thing ana-
logous to a boring-instrument or ovipositor, which forms so indispensable an ap-
pendage to insects of a different economy ;—that the dots or specks observable
on a large proportion of turnip-seed, in the proportion of about 3 out of 5, are
the insects’ eggs, but experience proves the groundlessness of such a supposi-
tion ;—that the eggs are deposited in the manure, which is utterly inconsistent
with the provident care and economy of insects, to place them in a situation
where they would be exposed to continual risk, or where they would be buried
in the earth, for the larvee, on first appearing, are unable to provide themselves,
unless their food be immediately before them. The only other conjecture left
to account for the early appearance of the insect is the laying of the eggs upon
the seedling plants by those beetles which have passed the winter in a dormant
state concealed in the furrow till they have access to their favourite food, for
although they can fly, they are seldom observed to use their wings, and it may
be confidently affirmed that they never migrate from one field to another; but
the short time that elapses before the grubs and perfect insects appear, certainly
implies that their development and metamorphoses are more than usually rapid.
The egg seems to be hatched shortly after its exposure, the larva speedily to go
through the various stages of its growth, and the state of the pupa to be of
similarly brief duration. “ In the case of those insects,” continues Mr Duncan
truly, *¢ which feed on the foliage of plants in their larva state, and afterwards
derive their aliment from other substances, the general law seems to be, that a
much longer duration is assigned to the larva than to the perfect insect ; and it
may be that this is not observed in regard to such as always consume vegctables,
because in either of these conditions they serve the same purposes in the econo-
my of nature, to which the prolonged existence of the larvee bears reference in
the other instance. Parallel examples are of frequent occurrence amongst in-
sects. Unless the eggs of the common flesh-fly were hatched with extreme
rapidity, the larvee, when they appear, would neither obtain their food in per-
fection, nor fulfil the useful purposes for which they are now subservient.” I
have dwelt the longer on the nature of this insect, in order to make these few

_® Quarterly Journal of Agriculture, vol. viii. p. 353.
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observations which apply to the habits of all insects, and which will not have
again to be repecated.

(2618.) The remedies against the attacks of this insect are, I fear, of a hope-
less character ; at least, it is better to prevent their appearance, than wage war
against them when they appear, for even in the efforts to effect their destruction,
the farmer is the chief sufferer. The preventive measures seem to be to keep the
land in as clean a state as possible of all weeds, and especially of those of the cru-
ciferous kind, such as wild mustard, and charlock, which are the special favourites
of this beetle ;—to sow the turnips in drills instead of broad-cast ; whether it is
this difference in the culture of the crop which makes it less vulnerable, I do not
know, but the attacks of the turnip insects are far less frequent in Scotland than
in England ;—to sow the seed thick and of the same age, for it is found that
the more rapidly the plants grow at first, they are the less often attacked ;—to
put the seeds for some time before they are sown amongst flour of sulphur, and
sow the sulphur amongst them. The late Mr Airth informed me, that when
he farmed the Mains of Dun, Forfarshire, his young turnip crops were often
very much affected, and even destroyed, by these insects, but that after he used
the sulphur, he never suffered loss, though his neighbours did who would not use
the same precaution, and that for as long as he possessed the farm afterwards,
namely, 15 years. It may be that the juices of the plant are tainted by ab-
sorption of the sulphur, so that the insect had no relish for the plant, while the
disagreeable odour arising from the sulphur strewed in the soil would help still
farther to drive the insect away. The sulphur was found in no degree to injure
the vegetative powers either of seed or of plant. Being a simple preventive, it
is worth trying by those whose crops are usually affected by insects. The remcdial
measures recommended are, to sow turnip-seed on the top of the drills as usual,
and to sow it also thick in the bottom, in order to give the insects plenty of food,
and to induce them to leave as many plants as will still furnish a crop ; but the
plan is both troublesome and expensive, and the same result might be obtained
by strewing lime on the rows that are to be preserved; for if the insects are not
partial to the thin rows when their attractions are not greatly inferior to those
of the others, they will surely avoid them altogether when they thus become
positively distasteful. The elumsy expedient of brushing a newly-painted board
along the plants, so as to entrap the insects on the paint, no one would think of
adopting on a large scale; nor is the bag-net to catch them in a similar manner
a much better expedient, although it is alleged that it has succeeded in destroying
many. A long-haired hearth-brush switched along the drills by field-workers
would cause the insects to fall off from the plants better than any board or net;
and if quick-lime were strewed immediatcly upon the plants, as recommended
from the experience of 102 practical farmers of the Doncaster Agricultural
Association, their destruction would likely be more certain.*

(25619.) The insect which commits the greatest ravages on the turnip crop
in the order of time to the one just described, is the turnip saw-fly, Athalia
spinarum, first described by Fabricius under the name of Tenthredv spinarum.
It belongs to the order Hymenoptera, having 4 membranous wings, and it is
denominated a saw-fly from the use and appearance of the instrument with

# Report of the Doncaster Agricultural Association on the Turnip-fly, 1834. For a fuller
account of the Haltice riemorum, see Journal of the Royal English Agricultural Society, vol. ii
p- 193-213, and Kirby and Spence’s Introduction to Entomology, vol. i. p. 186.
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which it deposites its eggs. It is placed at the extremity of the abdumen of the
female on the under side, and is so constructed, that it combines the properties
of a saw and auger. This insect is represented magnified in fig. 425, at a,
its natural dimensions being shewn by b. It is distinguished by the following

Fig. 425.

TURNIP BAW-FLY—ATHALIA SPINARUM.

characters :—¢ Head wider than long ; deep black, with 3 ocelli in the centre;
eyes oval ; antenn@ black above, and for the most part dull yellow beneath ;
labrum and palpi light yellow ; thorax black above, with a triangular space in
front ; the scutellum and a spot behind it reddish orange ; the collar, which is
rather long and slender, black on the sides, and yellow in the middle ; abdomen
rather short, entirely orange-yellow, inclining to red, with a small black spot
on each side of the first segment ; legs likewise orange-yellow, the tarsi paler,
approaching to whitish; the tip of the tibie, and of each of the tarsal joints,
black ; the tibis with two spines at the apex, and the joints of the tarsus each
with a very slender lobe beneath ; extremity of the ovipositor black ; wings
yellowish at the base; the corta and stigma black. Length 3 to 3} lines, ex-
clusive of the antenne : Antenne, ¢, short, and somewhat club-shaped, 9 or 10--
Jjointed in the male, but generally with the appearance of 11 joints in the fe-
male, the radical joint slightly thickened at the extremity, the second shorter
and ovate, the third as long, or longer, than any two of the other joints taken
together, the remainder decreasing somewhat in length to the terminal one,
which is large and ovate: Maxillary palpi, d, long 6-jointed, the radical
joint shortest, the sixth more slender than the rest, and somewhat spindle-
shaped: Labial palpi, e, 4-jointed, the joints nearly of equal length, the
terminal one having the apex, € ¢, curvated in the inner side: Jandibles,
J. thick at the base, terminating in a curved claw, with a tooth or slight
notch on the inner edge: Mazille, with 2 lobes, one of them of an ovate
shapo at the extremity, the other long and pointed, projecting from the
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inner side: Superior wings, with 2 marginal and 4 submarginal cells. Seve-
ral slight varieties occur. In many speciinens the thorax is entirely black
above, and the scutellum is frequently of the same colour. The flies which ap-
pear in the early part of summer, and deposite their eges on the young turnip
plants, have probably survived the winter under ground in the pupal state, en-
veloped in their cocoon. Emerging from them as soon as the milder weather
is confirmed, in their winged state, the females immediately lay their eggs, after
which they very soon die. The eggs appear for the most part to be placed
round tho outer margin of the true leaves. In favourable weather they are
hatched in a short time, and the young larvee immediately commence their attack
on the plant. At first these Jarvee are of a deep black colour, and, of course,
small size ; but they grow rapidly, and in the course of a few weeks attain their
full dimensions, In the course of their growth, they change their skin several
times, and most of these moultings are attended with a slight change in the
colour, After casting their last skin, they are of a dark lead or slate-grey
colour, paler beneath. Mr Curtis states that they are sometimes green, a co-
lour which we never saw them assume, for in general they are not liable to
such variations in this respect. Like most of the other larvee of their tribe,
when touched, or in any way disturbed, they cvil themsclves up, and remain
motionless. . . .  When full grown, the larvee cease to eat, and allow
themselves to drop from the plant that nourished them to the ground, in which
they usually bury themselves, or they take shelter among rotten leaves, moss,
&c. When examined after a short time, they are found to be completely en-
closed in a cocoon, composed of 2 distinct layers of silk. The inner layer is of
a fine satiny lustre, and when the cocoon is opened, it appears as if it had been
washed with a solution of silver. When the fly is fully matured, it makes its
exit by gnawing with its mandibles, f, fig. 425, a hole in one end. The larvee
are known in different parts of the country by the names of bdlack caterpillar,
blacks, nigger, canker, &. . . . The loss they occasion to farmers is very
considerable, but data cannot be easily obtained to form an estimate of its
amount. In some instances the crop is wholly destroyed, and where the cater-
pillars are most numerous, the injury they occasion to the plant appear in the
diminished size of the bulb, its vegetative functions being impeded by the par-
tial consumption of the leaves. A belief at one time pretty generally prevailed
that they did not attack the Swedish turnip, and they certainly seem less par-
tial to that plant; for examining a field in which Swedes alternated with the
ordinary kind, the caterpillar was found much less plentiful in the former, and
in many places did not appear at all. The late Earl of Leicester, however, lost
in 1836 upwards of 200 acres of Swedes by them, and that plant by no means
escaped in other parts of the country. They are said to have attacked the
mangel-wiirzel, but this seems not at all probable.”” My own turnips never
suftered from insects but in one season, when the Swedes were partially attacked
by this saw-fly after they were singled. The leaves were eaten to the stem,
and the crop seemed as if it would be lost, but it recovered and produced a fair
crop after all. ¢ Unfortunately,” adds Mr Duncan, ¢ it is more easy to de-
scribe their depredations than to suggest an efficient remedy of easy applica-~
tion. A distinguished delineator of insects, who has published a beautiful
figure of the fly, expresses his belief that it is not difficult to destroy them,
¢ for if they were brushed off the leaves, it seems they are unable to crawl upon
the ground and recover their station ; they consequently perish unless they are
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full grown at the time; but as there is a constant succession from August
till near November, the operation of drawing a hurdle or board over the tur-
nips ought to be repeated at intervals during that period.’ Of course, this
method can be effectual only on the supposition that the caterpillar is unable to
crawl ; it might have been presumed, however, that it did not receive such a
complement of legs merely as a matter of form, and accordingly the slightest
observation shews that it can move about with facility,”t Rain will destroy
the caterpillars ; ducks are very fond of them : I have often thought that wo-
men and boys might be employed to whisk them off the plants, and though they
would not thereby be destroyed, they would be much annoyed, and in the time
of such repeated annoyances, the crop might advance so far as to escape serious
injury from their ravages. The most effectual destruction would be that of the
fly itself before it lays its eggs. It is very sluggish in its flight, does not fly
far at a time, and may be easily caught by hand, or rather with an entomolo-
gist's net. Swallows are useful creatures in capturing the flies. Each fly so
destroyed would prevent the coming into life of from 250 to 300 caterpillars.
It has been ascertained that a boy of 10 years of age can gather 180 caterpil-
lars in an hour ; and a troop of young ducks, 100 preceded by a boy or girl to
switch off the caterpillars to the ground, would destroy them in great numbers.
Young fowls are also efficacious, but old ducks and fowls do not work well.
(2520.) As the term caterpillar is so frequently used in reference to insects,
it is right to be able to distinguish between true and false caterpillars. The
larva of the saw-fly are called false caterpillars, from the general resemblance
they bear to the larvee of butterflies and moths, to which the name of caterpil.
lar is properly applied. A very slight examination, however, soon shews de-
cided marks of distinction. Caterpillars, properly so called, have never more
than 16 feet, while the larves of saw-flies have generally from 18 to 22 ; a few
have only 6, a circumstance which again distinguishes them from true caterpil-
lars, in which the number of these organs is never below 10. Another mark
of distinction is afforded by the structure of the feet. In lepidopterous larve
the abdominal legs are surmounted by a coronet of small hooks, which is never
found to be the case in those of false caterpillars, as they are simple mammiform
protuberances, This minute difference, which can only be detected by the mi-
croscope, has, however, a material influence over their habits, and often enables
us to distinguish between the respective kinds at first sight. The coronet of
hooks converts the membranous or abdominal legs of caterpillars into efficient
instruments of prehension, and they accordingly fix their body by means of
them to the place of position, while the head and anterior part remain free.
The abdominal legs of the others, on the contrary, are mere points of support,
incapable of clinging to an object, and the larvee consequently fixes itself by its
pectoral or fore-legs, which are much developed for the purpose. The whole of
the abdominal portion of the body is thus left at liberty, and it is either borne
curved inwards, as in the gooseberry saw-fly, Nematus grossularic, or projects into
the air in variously-contorted and singular postures, as is remarkably the case with

# Curtis's British Entomology, vol. xiii. folio 617.

t Quarterly Journal of Agriculture, vol. vii. p. 562-6. Other accounts of this insect will be
found in Kirby and Spence's Introduction to Entomology, vol. i. p. 186; Journal of the Royal
English Agricultural Bociety, vol. il p. 364-89; and Newport’s Observations on the Turnip
Saw-fly,



776 THE BOOK OF THE FARM—SUMMER.

the willow saw-fly, Nematus capree, and the larvee of Hylotoma rose, the rose
saw-fly, which has the extremity of its body almost raised and curved in the form
of the letter S. Additional distinctive characters might be mentioned ; such as the
form of the eyes, which are pretty large in the false caterpillars, and placed one in
each side of the head, while in true caterpillars they are small, almost invisible
points, disposed in a circle, which will suffice to distinguish the two tribes, and it
is of importance to be able to do so, as they are often associated together in the
work of destruction. The body of false caterpillars is generally composed of
12 segments, but the incisures are distinctly defined, and liable to be confounded
with the transverse wrinkles which thickly cover the whole surface. Many of
them are marked with bright and varied colours, but the majority are of one
colour. In this respect they often undergo a remarkable change after they
have cast their last skin, the colour becoming entirely unlike what it was before,
so that it is impossible to recognise the same individual. This change, indeed,
extends even farther than to colour, for such kinds as are furnished with tu-
bercles or spines in their earlicr stages, lose them at their last moult, and be-
come smooth ; that of the gooscberry species, Nematus grossularie, for example,
loses the black tubercles, which made the surface appear as if chagreened. Like
the flies which they produce, their larvee are sluggish and inactive, seldom
moving from the place where they fix themselves, unless when requiring an
additional supply of food. When not engaged in feeding, or when apprehensive
of danger, most of them roll themselves into a circle, sometimes with the tail
elevated in the centre. The greater number lie exposed on the foliage of
plants, but others take up their abode in the interior of the slender shoots, and
feed on the immature pith; others lodge in the interior of fruit, and cause it
speedily to decay.

(2521.) Among the other insects which infest the turnip-crop, I believe
there is no doubt but that the wire-worm frequently destroys the young plants,
after they have been some time singled, by dividing the root from the stem.
The leaves in this case are observed to become flaccid, and the plant either
dies on the spot, is pushed out by hoeing, blown away by the wind, or pulled
up by crows. I remember of seeing one season at least 3 acres of young
turnip-plants pulled up by crows, no doubt to get at the insects at the root,
on the farm of Haughhead, near Brechin, at that time farmed by Lord Pan-
mure. ‘¢ When full grown it is about 7 lines long, and rather less than 1
in breadth. The shape of the body would be perfectly cylindrical were the
back not a little depressed. It is entirely of an ochre yellow colour, except
the anterior part of the head, which is brown. Owing to the rigid consistency
of the skin or orust, the larvee can scarcely contract its body, but as it is
eomposed of wings or scgments, it is flexible enough from side to side. These
rings are 12 in number, the 3 nearest the head each provided with a pair of
eonical legs, and the caudal segment having a fleshy tubercle beneath, which
serves the purpose of a seventh foot. The last named segment is cervical, ter-
minating in a point, and is remarkable for having 2 circular holes like 2 brown
points on the surface. The whole body is smooth, with a few scattered hairs.
The perfect insect is of a brown colour, thickly covered with short pubescence.
The antennee are about the length of the head and thorax, the colour obscure
yellow. The insect is called Cataphagus lincatus. Another species occurs in
similar places, and generally in much greater abundance, at least in Scotland,
namely Cataphagus obscurus ; and it is so closely allied to the above, that it

(%}
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may readily be taken for a variety of it, and there is no doubt that the descrip-
tion of it will apply to this. From the great abundance of the obscurus, it may
be presumed to be the species which commits most injury in this country.
There is another species even more plentiful in ploughed land. It is the Hyp-
noidus riparius, a small insect of a brassy-black colour, with pale-reddish legs.”*
A small ichneumon searches out the retreats of wire-worms, and deposites its
eggs in their bodies, which are consumed by the parasitical larvee as soon as
hatched. I may mention, that the wire-worm is the larva of those beetles
named Elateride or click-beetles, which are readily known by having the ster-
num produced behind into a strong spine fitted to enter a groove in the abdo-
men, situated between the intermediate pair of legs. By bringing these parts
suddenly into contact, the insects are enabled to spring to some height into the
air, and thus recover their natural position when they happen to fall on their
backs, which they frequently do when dropping from plants to the ground. A
special provision of this kind is rendered necessary, in consequence of the short-
ness and weakness of their legs. - Upwards of 60 species of these insects occur
in Britain, and it is probable that a considerable portion of them feed upon our
most valuable cultivated plants. A very small weevil, scarcely 1 line in length,
of a uniform black colour, slightly tinted with metallic blue on the elytra, the
latter with punctured lines, the Ceuterhynchus contractus, is found occasionally
associated with the turnip flea-beetle, Haltica nemorum, feeding on the young
leaves of that plant. This species does also good by attacking that pestilent
weed, the wild mustard, Sinapis arvensis. Another species, Ceuterhynchus pol-
linarius, attacks the nettle, Urtica dioica, a troublesome weed near buildings ;
and a third, Ceuterhynchus assimilis, occasions the knobs on the roots of the
wild radish, Raphanus raphanistrum, one of the most troublesome weeds which
infest cultivated fields, particularly those in which the turnip is cultivated.
That multitudinous tribe of insects, named the Apkis or plant louse, sends a few
of their number to attack the turnip crop, and their attacks are chiefly directed
against the Swedish turnip. Mr Curtis says, that there are 3 if not 4 species
of aphides which live upon the turnip; one he has found under the rough leaves
of the English varieties, as well as one which he believes to be distinct ; another
appears to be attached to the Swedes, and the last is secreted amongst the flower
stalks ; but numerous as these minute creatures are, their enemies are no less
numerous and active. I cannot enter upon so extensive a subject, and must
refer you to Mr Curtis’ paper.t I shall only add a few words descriptive of
the nature and peculiarities of the curious aphis. ‘ As almost every ani-
mal has its peculiar louse, so has almost every plant its peculiar plant-louse ;
and next to locusts these are the greatest enemies of the vegetable world, and
like them are so numerous as to darken the air. The multiplication of these
little creatures is infinite and almost incredible. Providence has endued them
with privileges for promoting fecundity, which no other insects possess: at one time
of the year they are viviparous, at another oviparous; and what is most remark-
able and without parallel, the sexual intercourse of one original pair serves for
all the generations which proceed from the female for a whole succeeding year.
Reaumur has proved, that in 5 generations 1 aphis may be the progenitor of
5,904,000,000 descendants; and it is supposed that in 1 year there may be

# Quarterly Journal of Agriculture, vol. viii. p.192,
t Journal of the Royal English Agricultural Society, vol. iii. p. 49-68.
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20 generations.”” Bennet says there may be 30. ¢ This astonishing fecundity
exceeds that of any known animal, and we cannot wonder that a creature so pro-
lific should be proportionably injurious; some species, however, seem to be
more so than others. Those that attack wheat, oats, and barley, of which there
are more kinds than one, seldom multiply so fast as to be very noxious to those
plants; while those which attack pulse spread so rapidly, and take such entire
possession, that the crop is greatly injured, and sometimes destroyed by them.”*
There is a class of insects called turnip-leaf miners, the larvee of which destroy
the energy of the leaves of turnips, by boring galleries between their upper and
under surfaces. One is the Drosophila flava, which form their dwellings so
carefully under the upper cuticle of the larva, that not a trace of them can be
seen on the under side. Its length is 1 line. The larva of this insect is de-
stroyed by two little parasitic hymenopterous flies, the Ceraphron niger, and the
Microgaster viridis. The other leaf miner is named Phytomyza nigricornis,
which is bred from the under sides of the turnip leaves, where the maggots
form long irregular galleries inside of the lower cuticle, and these miners are
not visible on the upper side of the leaf. The fly is 1 line in length. Lepi-
dopterous insects, that is, those of the butterfly and moth kind, afford several
species injurious to the turnip-crop. One is the turnip diamond-back moth,
Cerostoma zylostella. 'When at rest the wings are closed and deflexed,
and the horns are projected forward in a straight line. It is more or less
brown. The upper wings are long and narrow, and when closed form 2 or 3
diamonds upon the back ; the inferior wings are lance-shaped, and of an ash-
colour, with a very long fringe.. Its length is 2§ lines. The caterpillar is
green, about 4 an inch in length, slender and tapering to both ends. They are
exceedingly active, and on the slightest touch wriggle themselves off the leaf
they are feeding, and let themselves down by a silken thread, and remain sus-
pended until the cause of alarm subsides. As many as 240 have been counted
on one leaf, and such is their avidity, that not the smallest vestige of a green
leaf is left by them. This larva is destroyed by a black ichneumon, named
Campoplez paniscus.t The cabbage-moth, Mamestra brassice, will live on the
Swedish turnip. 1t is of sombre colours, and most of them have a mark re-
sembling the letter W on the disk of the anterior wings, which expand 1} inch.
The caterpillar is greenish or brownish, with a dark stripe along the back, on
which a pale line is visible; the sides are marked with an obscure yellowish
stripe, having a tendency to become reddish on the upper side. The spiracles
are white surrounded with black, The White line brown-eyed moth, Mamestra
oleracea, is of a rusty-brown colour, the fore-wings at times slightly clouded,
the cross-lines obliterated. The caterpillar reddish or yellowish-brown, with a
dark line along the back, and another on each side, and beneath the latter a white
line ; under side and feet light-brown. The Gamma or Y-moth, Plusia gam-
ma, is easily recognised by the silvery character on its fore-wings resembling
the letter Y, or rather the Greek y, upon a variegated dusky-brown ground.
Head and thorax ash-grey; the abdomen of a lighter hue. It expands from
14 to 14 inch. The eggs of this moth are very beautiful, being of an orbicular
shape, with elevated ribs, and slender, transverse, raised lines. They are chiefly
laid on the under side of leaves, sometimes singly, but more commonly in small

* Kirby and Spence’s Introduction to Entomology, vol. i. p. 174.
t Journal of the Royal English Agricultural Society, vol. iii. p. 68-72.
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clusters. When the caterpillars reach maturity, they are green, with 6 white
or black lines along the back, and a faint yellow streak on each side ; the breath-
ing pores black. They possess only 4 abdominal feet and 2 anal ones, thus in-
dicating an approach to the geometrine or looper caterpillars. The chrysalis,
which is pitchy-brown, is inclosed in a white woolly cocoon, spun between the
folds of a leaf, or among herbage. The moth flies about in the day with much
rapidity, keeping the wings, when feeding, in constant vibration. They may
be seen, often in great numbers, hovering in this manner about a turnip-field,
over the yellow blossom of the charlock and field-mustard, or the blue heads of
the scabious and devil’s-bit* There is no moth more shy and difficult to catch
by day, for it will seldom allow any one to come near it, but whether it detects
the approach of man by its eyes, which sparkle like living rubies, or by its hear-
ing, is not known : it darts off, however, in an instant, when disturbed, and
stops again a few yards off, or entirely vanishes. There is, perhaps, nothing
but hand-picking, switching the turnip-plant, to get quit of these insects, The
‘White cabbage butterfly, Pontia brassice, lays eggs in clusters, of 20 or 30 on
the under side of the turnip leaves. The caterpillars are green before and
yellow behind, when young, but when matured to full growth, are 1} inch
long, and as thick as a small goose quill. They chiefly attack the Swedish tur-
nip. Their larva is destroyed by the ichneumons, Microgaster glomeratus,
and Pimpla instigator, and by the cynips, Pteromatus brassice, and pontie.
The Small White or turnip butterfly, Pontia rape, as its name implies, is another
enemy to the turnip. The superior wings of the male are tipped with black,
and the inferior have a black spot on the upper edge ; the female is similar, but
has 2 large black spots likewise beyond the centre of the superior wings ; under-
side of the same white, apex yellow, and 2 black spots beyond the middle, the
lower one sometimes obliterated ; inferior wings yellow, freckled with black.
Length of male 8 lines, and expanse about 2 inches. The eggs are not unlike
those of the cabbage-butterfly; but the caterpillar is totally different, being en-
tirely green, and so densely clothed with minute hairs, as to be velvety. They
have a yellowish stripe down the back, and another along each side. They are
more than 1 inch long, and about as thick as a crow quill. Another speties is
the Green veined white butterfly, Pontia napi, so named, because it feeds chiefly
upon the rape. The superior wings, with tips of powdery black, and the ner-
vures greyish, inferior wings with a black spot on the upper margin, and the
dark nervures shining through. Caterpillars are delicately green, clothed with
velvety hairs. Male flies are nearly § of an inch long. The larva of this species
is destroyed by the ichneumon, named Hemiteles melanarius, Hand-picking
and young fowls to pick up the larvs as they are switched off the plants, is the
most easy mode of getting quit of them. The small oval eggs so deeply em-
bedded in the pulpy substance of the bark of some turnip leaves, are laid by the
Chrysomela betule, a brilliant shining blue or green oval beetle, with the under
sides, horns, and legs black, and about 1% line long. The Cetonia aurata,
Green rosechafer, is found on the flowers of the turnip plant, and renders them
abortive. It is one of the most beautiful of our insects, having a brilliant me-
tallic green, often with a golden or copper hue. 1Its length is  of an inch. It
is found in numbers in the south of England, and in Morayshire in Scotland,
but not in any intermediate locality. The larva commits a good deal of damage,

# Quarterly Journal of Agriculture, vol. xiii. p. 167-70.
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where it prevails, by feeding in the same way as other chafers. The perfect
inscct destroys the petals of roses by gnawing them. The turnip-seed, when
growing, is seriously injured by a weevil named the Ceuterhynclus assimilis, the
Turnip-seed weevil. 1t is 1§ line in length, including the rostrum ; is black,
clothed with short white depressed hairs above, and scales beneath, which give
the insect a grey tinge. As weevils are so sensitive as to fall down, if suddenly
approached, they may be easily collected when they abound in the turnip-flowers
left for seed, by shaking the stalks over a bag-net or cloth; and being hard
they cannot be destroyed by stamping upon them, they must be killed, when
collected, with boiling water in a pail.* Besides the leaves, flowers, and seeds,
the turnip is attacked by insects in the bulb, among which noxious insects are
many large caterpillars, called by farmers and gardeners surface grubs, which
commit very extensive depredations upon turnips. Among these is the Tripheena
pronuba, the Great yellow underwing. This moth is sometimes very plentiful in
hay-fields, where they will rise from the swathes when disturbed, and alight again
in another swathe. The Noctua or Agrostis exclamationis, the Heart and Dart
moth, so named from the markings of the wings resembling the note of excla-
mation (!), and a heart and a dart, affords a caterpillar of a dull lilac colour, with
a lurid space down the back of a more ochreous hue, which is a most destructive
animal to crops of turnips at every stage of their growth, and especially in separat-
. ing the crown from the root. They also attack the potato-tuber, and so insensi-
ble are they to cold, that, so late as the 20th November, they have been taken
out of the tubers of potatoes quite alive. An equally if not more destructive
insect is the Common dart-moth, Noctua, or Agrotis segetum, which is generally
of a redddish-brown, but varies so greatly in the tint of the upper wings as to
be sometimes of a clay colour. It is in length from 8 lines to § of an inch, and
its expanse is from 1§ to 2 inches. The moth is sometimes seen flying in mul-
titudes about the tops of hedges soon after sunset in June and July. The larva
is smooth and shining, and of a pale lurid ochreous colour, faintly freckled, with
a broad space down the back, often rosy, and a few short hairs scattered over
the body. It does great mischief to young mangel-wiirzel plants, the roots of
which it cuts through just below the crown, and it attacks the potatoes as they
are pushing out of the ground, and is exceedingly voracious. One cause of the
great mischief arising from the attacks of the caterpillar of this and of the pre-
ceding species, is their capability of travelling at a very rapid rate from one spot
to another; and in this way, as soon as a caterpillar has eaten through the root
of & young plant, it marches off in quest of another, and thus the evil is greatly
multiplied. This grub is a very formidable assailant in the more advanced
state of the turnip plant, near to which it forms a round hole in a vertical direc-
tion about 2 or 3 inches deep in the earth. At the bottom of this it remains
during the day, unless it be dark and moist, and at night emerges from its bur-
row, and commences an attack upon a plant by eating round the neck of it, and
eventually detaching the upper part from the root. In this way singled Swedish
turnip-plants may be destroyed one after another until very few are left. The
rook is useful in searching for this grub, and in quest of it will also tear up the
plant.  Young pigs are fond of this grub, and would dig for them in a turnip-
field, were it not that they would dig up the plants at the same time. There
seems no ready means of getting quit of this pest. The excrescences which

# Journal of the Royal English Agricultural Society, vol. iii. p. 406 -19.
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frequently disfigure the turnip bulb, and are not confined to any particular va-
riety of turnip, on being opened will be found to contain a small maggot. This
is produced by the Curculio plurostigma, the Turnip-gall weevil. It is very
similar to the turnip-seed weevil, but is black instead of grey ; the wing-cases
are not so rough or strongly tuberculated at their extremities, and all the
thighs have a small tooth beneath. It is not uncommon in hedges from May
to August, and, closely contracting all its members when alarmed, it looks like a
black seed. The female pierces a hole in the rind of the turnip with her pro-
boscis and deposites an egg in it, and the young maggot, which is fat and whitish,
often of a bright flesh-colour, lives on the substance of the bulb. Except in
affecting the beauty and symmetry of the bulb, this insect does no great harm
to the turnip.* These are all the insects known to be injurious to the turnip
crop which requires mention here. The diseases of the turnip called Fingers
and Toes, and the Anbury, have been ascribed to the agency of insects ; but as I
am not of that opinion, it appears to me irrelevant to mention the names of
those to which blame has been imputed for producing those diseases. Never-
theless, a few words are required to be said on the cause of those malformations
in the turnip. .

(2522.) A plan of destroying moths in vineyards has been tried by M.
Audouin with success, and which consists of lighting lamps covered with bell-
glasses smeared with oil, when the light attracts the insects, and they are cap-
tured on the glass. Such lights are much more effective than open fires of brush-
wood. In this way 200 lamps the first night, and 180 in the following nights,
placed at 25 feet apart, in 4 nights in August 1842, in a vineyard of 4 acres
extent, and lighted for 2 hours each night, destroyed these numbers of moths in
the respective nights, 30,000, 14,400, and the two last nights 9260 ; in all,
63,660. Of these it was reckoned that § were females, which, supposing they
would have laid 150 eggs each, caused a destruction of 6,000,000 of eggs.
Many moths, I apprehend, might be caught by the employment of an entomo-
logist’s net while flickering around the lamps.{

(2523.) The Anbury in Turnips. Mr Marshall, in allusion to the anbury,
says that it is a large excrescence produced below the bulb; and when this was
just forming and not larger than a green walnut, the anburies were as large as
a goose's egg, awkward and irregular in form, with excrescences below, not un-
like races of ginger depending from them. After arriving at maturity they
exhibit a putrid fermentation, and emit a most offensive smell. When the
anburies are divided they are hard ; but with the assistance of a lens, veins or
string-like vessels may be seen dispersed through the tumour. When turnips
are affected with this disease, the tops become yellow, and flag in the heat of the
sun, and they are thus readily distinguished. He says it has been attributed
to the land being too long continued under this green crop; but it is certain
that the anbury appears on land where turnips had never before been grown.
He, however, considers that it proceeds from the formation of an insect in the
vessels of the tap-root, by which the course of the sap is divided, and instead
of the natural bulb an excrescence is produced. He recommends that the dis-

¢ Journal of the Royal English Agricultural Soziety, vol. iv. p. 103-21.
t Gardener’s Gazette for 1843.
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eased plants should be removed as soon as possible, and the earth stirred about
those that remain; and he adds, that it may be wholly avoided by well prepar-
ing and richly manuring lands subject to produce anbury.* If the disease were
occasioned by the puncture of insects, better cultivation would not abate its viru-
lence, but rather increase it, as the turnip would thereby be rendercd even more
palatable to insects ; but the truth is, all such diseases arise from poverty in
the soil arising either from want of manure when the soil is naturally poor, or
when it is rendered effete by overcropping, or by too much wet, or by too much
drought. Labour, clean, and manure the soil fully, according to the condition
it presents, and no anbury will appear, unless it may happen in certain seasons
whose influence counteracts the effects of culture, and affects plants in a manner
similar to want of nourishment. This disease is not now so prevalent as it was
30 years ago, because the culture of the turnip is now better understood, and
the ground is manured with greater liberality.

(2524.) Fingers and Toes in Turnips. Of this disease Mr Dickson says,
that * it occasionally happens that turnip-plants, instead of swelling and form-
ing bulbs, send off numerous stringy roots, which soon decay and come to no
account. It occurs most generally when the crop is sown on fresh land, and no
remedy is said yet to have been discovered to prevent it. More perfect tillage,
and the use of such measures as have a tendency to render such lands more
mellow and friable, may perhaps be beneficial”’f No doubt the disease has
been observed on fresh virgin soil that had never before borne a crop of turnips;
but it has been remarked in a long experience, that land which had often carried
turnips was most affected by the disease. The county of Roxburgh long ex-
perienced this disease, and it continued to increase for 30 years; but latterly
it has decreased, and may now be said to have disappeared, in consequence of
the superior manuring of all the crops and the better tillage of the soil, and this
will be the result everywhere else. I may here remark, however, that spurious
seed will have the same effect on the turnip, in unfavourable seasons, as want of
manure, or the injurious effects of weather. As a matter of history, then, more
than as an instructive narrative, the symptoms of this disease may thus be de-
scribed. The disease affects the turnip plant from the period of singling to the
first hoeing of ‘the crop. The plant becomes flaceid, and the leaves assume a
yellowish hue, but it does not die, nor does it bear the slightest mark of insects ;
and when it is once affected it never gets free of the influence of the disease, though
it continues to live and grow in size. The discase never affects a whole field at
once, nor does it run along the drills, but invariably begins in spots which increase
in diameter, and spread out into large patches. The patches, however, never come
in contact, but, on finding interruptions, assume irregular forms. Those inter-
ruptions are the ends of drills and the hollows of fields. The patches never
commence in hollows or drill-ends where water may lodge, but on the driest
knolls where sheep would take to rest for the night. In conformity with this
circumstance, light loamy turnip-soil, on an open bottom, is much more apt to
be affected than clay land, or any soil resting on a retentive bottom ; and it
prevails more in dry than in wet seasons. Ilence in the wet seasons of 1816
and 1817 it was but little felt in Roxburghshire; whereas in the dry summers

® Marshall's Rural Economy of Norfolk, vol. ii. p. 33.
t Dickson’s Practical Agriculture, vol. ii. p. 665.

4




OF THE SOWING OF TURNIPS. 783

of 1818 and 1819, and particularly 1818, it was both extensive and destructive.
Hence also Roxburgh, with its light soil, was always more affected than the
neighbouring county of Berwick with its heavy soil. The ultimate effects of the
disease are to produce a distorted bulb like a boxer's glove, with fingers and
thumb, which are longer or shorter, smaller or larger, in proportion to the bulb.
The leaves are unhealthy in colour, and the top has a tendency to shoot. In-
equalities occur in the bulb which collect water, the freezing of which in winter
causes premature decay of the bulb. The texture of the bulb becomes fibrous,
and the juice tastes acrid like the skin, and the smell is somewhat putrescent.
Hence the disease affects the weight of the crop, as also its nutritive properties
as an article of food for live stock.*

(2525.) Rape-cake and Rape-dust. This substance, as a manure, I shall
have occasion to notice afterwards ; meantime I mention the mode of keeping
it in the best state. Rape-cakes should be of a yellowish-green colour when
new, but they become dark on being long kept. They should be put past in the
apartment allotted for their accommodation in a dry day and on a dry clay or
wooden floor, for except by their weight they do no injury to wood; and they
should be neatly built up free of the walls in case they should draw damp there-
from. The air, and especially damp air, should be excluded from them, as it
is the cause of their becoming mouldy, and of losing their light colour. New
made cakes will heat a little after they are built up, but after the sweat they
have had in the ship this will not be great; and to prevent heating as much
as possible the small dust of the cargo should be kept by itself. It is not likely
that you will have occasion to keep rape-dust, that is, rape-cake after it has
been crushed to powder; but in case you should wish to keep it in that
state, the mode of doing so is as follows :—1It should not be put together in a
thick heap, for however dry it may seem, and however dry it may be kept, sooner
or later it will heat. When put by dry on a dry floor, it may be 3 weeks or a
month before it will heat ; but if damp it will heat soon, and the heat will be-
come 80 as to be insufferable to the hand. Whenever it begins to heat it should
be carefully and slowly turned over in shallow bins to cool it. When heated to
excess it becomes burnt as black as soot, and gets into lumps like coal-cinders
from which it is not easily distinguished, and in which state its efficacy is im-
paired. Many throw rape-dust into a corner of a cart or turnip-shed where pigs
may dig and fowls scratch amongst it, and where it is constantly exposed to the
moisture of the air ; and which is a practice that cannot be too much reprobated.
You should purchase none but new crushed rape-dust.t Rape-seed is larger and
llleavier than that of the Swedish turnip, so that only 820 are required to weigh

drachm,

(2626.) Mangel-wiirzel belongs to the family of beet. It is of the class and
order Pentandria digynia of Linnwus, and of the order Chenopodiace® of the
natural system ; its chief botanic character is—* calyx, when green, soft, and
fleshy, when ripe, hard, and somewhat woody in texture, and into which the
rough kidney-shaped seeds are deeply imbedded.” The seeds which have a per-

® Bee paper by me on this subject in vol. i. p. 429-39 of the Quarterly Journal of Agricul-
ture, in which I have endeavoured to shew that the insects which are found in diseased bulbs of
turnips have come there in conscquence of the di d state of the plant, slthough I ticn believed
more in the agency of insects than I do now.

' Quarterly Journal of Agriculture, vol. xiii. p. 319.
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sistent capsule are large and heavy, only requiring 184 to weigh 1 drachm.
The field beet is commonly called mangel-wiirzel, two German words which have
been retained in consequence of the root having been long and is still exten-
sively cultivated in Germany, where it thrives better than any of the turnip
tribe, and they mean literally root of want. The marbled variety, Beta vul-
garis campestris, has been longest in cultivation, but the orange-globe variety is
daily becoming a greater favourite, both on account of its heavier crops and
greater feeding properties. The white ficld-beet, Beta vulgaris campestris alba,
has long been cultivated in France for the sugar which it affords. Many mills are
at work in France for the manufacture of this sugar.® It was the policy of Bona-
parte to encourage the culture of this plant, in order to render the French people
independent of the supply of sugar from our colonies. Both carrot and mangel-
wiirzel are very apt to run to seed when drought sets in early after they have
been thinned out in the rows ; and seeds used from plants that have shewn a ten-
dency to premature shooting encourages that tendency still more than drought.
It is not an unfrequent practice to strip off the under leaves of the mangel-
wiirzel plant in summer as fodder for cows and pigs; but the practice, as may
be supposed, is injurious, as may be seen from an experiment made on this sub-
ject by Mr R. Rand, Hadleigh, Suffolk, in 1842. He sclected 3 portions of
mangel-wiirzel, containing each 7 square yards, and from the 1st lot he stripped
4 or 5 of the under leaves on 8th of July, 6th of August, and in the 1st week
of September; from the 2d lot he stripped the same number at each period
of the 6th of August and the first week of September ; and from the 3d lot
there was none stript off at all. The roots were carefully cleaned and weighed,
and the produce was as follows :—

From 1st lot, 474 Ib. net weight, or 14 tons, 13 cwt. 0 grs. 27 1b. per acre.
e 2d ... 52 16 ... 1 ... 0 ... 2
. 3d ... 61 16 ... 16 ... 2 ... 9 ...t

(2627.) Carrot.—This plant is of the natural order Umbellifere, from um-
bella, an umbel, and fero, to bear, from the shape of its flowering : this order
comprehends a very extensive tribe of plants, including parsnip, celery, parsley,
carrot, coriander, hemlock, &c. In the Linn®an system it stands in the class
and order Pentandria digynia. Its botanical cognomen is Daucus carota sa-
tiva, the first from a Greek word signifying to make hot from its supposed me-
dicinal effects, and car, a Celtic word meaning red, the colour of the root; and
its botanical characters are, * prickles of secondary ribs slender, separate even to
the base; rays of umbels nearly equal or gradually shiorter to the centre ; sceds
small, protected by the incurvation of all the flower-stalks, by which all the
umbels are rendered hollow, like a bird’s nest.”. To save its seed, plant some of
the largest and best roots in October, November, or last fortnight of February,
2 feet apart, and insert them a few inghes over the crowns. They will yield
ripe seed in autumn, of which gather only from the principal umbel, which is
likely not only to afford the ripest and largest seed, but the most vigorous plants.
A considerable quantity of carrot-seed, for the supply of the London seedsmen,
is raised near Weatherfield, in Essex ; and much is imported from Holland, on

* Quarterly Journal of Agriculture, vol. ii. p. 922,
1 Henslow's Letters to the Farmers of Suffolk, Letter XIV.
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which the duty by the new tariff is 10s. per cwt., and 6s. on that from British
possessions. The entire culture of the carrot is well described by Mr Burrows,
a Norfolk farmer.*
" (2528.) Parsrip.—This root is also in the natural order Umbellifere, and
Linnean system Pentandria digynia. It is the Pastinaca sativa edulis, from
pastinum a dibble, in reference to the form of the root; leaves glabrous on both
sides, shining above ; root thick, fleshy. This root has long been an inmate of
the garden, and was formerly much used. In the times of Popery it was a
farmer's Lent root, being eaten with salted fish, to which it is an excellent ac-
companiment. “ In the north of Scotland,” as Dr Neill observes, * parsnips are
often beat up with potatoes and a little butter; of this excellent mess the chil-
dren of the peasantry are very fond, and they do not fail to thrive upon it. In
the north of Ireland, a pleasant table beverage is prepared from the roots,
brewed along with hops. Parsnip wine is also made in some places; and they
afford an excellent ardent spirit, when distilled after a similar preparatory pro-
cess to that bestowed on potatoes destined for that purpose.” To save the seed,
transplant some of the best roots in February, 2 feet apart, inserted over the
crowns ; they will shoot up in strong stalks, and produce large umbels of seed,
ripening in autumn.}

(2629.) Bone-dust.—The specific gravity of bone, as determined by Dr
‘Thomson, is as follows ;=

Os femoris of a sheep, . . . e e .. 20345

Tibia of a sheep, . . . . . . . . 2.0329
Ilium of an ox, . . . . . . . . 1.8353
Human os humeri, . . . . . . . 1.7479

Vertebrs of haddock, v . . . . . . 1.6350

The nature of this remarkable substance, as 8 manure, demands attention. Bone
consists of organic and inorganic matter, and these are found in the following
proportion in the bones of those animals .which supply the largest quantity for
manuro, namely, the ox and sheep :— . .

Tlium of a | THum of | Tibia of a [Vertebramof| Snout of Saw-

Sheep. an Ox. Sheep. | Haddock. | fishy deprived
v P eep. a of tooth,

Organic matter or cartilage, | 43.30 | 48.05 | 51.97 | 39.49 46.310
Phosphate of lime, | 50.58 | 4502 | 40.42 | 56.08 42.550

Carbonate of lime,| 4.49 610 1 7.03 3.57 2.638
Inorganic /| Magnesia, é . 0.86 0.2¢4 0.22 0.79 0.101
Soda, ... . . 0.31 0.20 0.19 0.79 0.141
POt&Sh. o« e84 }:. Oow 0.11 trace, .oe water 6.920

TR © 1 9973 110035 | 99.83 | 100.72 98.66%

¢ Communieations to the Board of Agriculture, vol. vii. p. 72.
t Don’s General System of Gardening and Botany, vol. ii., p. 338 and 354.
1 Thomson’s Animal Chemistry, p. 234 and 241-2.
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Bones of the Bear buried Femur of
a Stag.

Deep. Shallow.
Animal matter, . . . . . . . . 16.2 4.2 73
Phosphate of lime, . . . . . . . 56.0 62.1 54.1
Carbonate of lime, . . . . . * . 13.1 13.3 19.3
Sulphate of lime, . . . . . . . . 71 123 12.2
Phosphate of magnesia, . . . . . 0.3 0.5 21
Fluoride of calcium, . . . . . . . 2.0 2.1 2.1
Oxides of iron and manganese, . . . 2.0 21 2.9
Soda, « « « ¢ « + 4 4 e e . . 1.1 1.3
Silica, « « « ¢« ¢« o . .. 2.2 2.1

100. 100. 100.

« The most striking change,” as Professor Johnston observes, « undergone by
these bones, was the large loss of organic or animal matter they had suffered.
The relative proportions of the phosphate and carbonate of lime had been com-
paratively little altered. The main effect, therefore, produced by bones, when
buried at the roots of trees, and their first effect, in all cases, must be owing to
the animal matter they contain—the elements of the animal matter, as it de-
composes, being absorbed by the roots with which the bones are in contact.”
Still, it is found that bones, after having been boiled, and of course deprived of
the greater part of their animal matter, make excellent manure; but as they at
the same time take up a considerable quantity of water, which will cause them
to decompose more rapidly when mixed with the soil, they will appear to act
as beneficially, Professor Johnston conjectures, as unboiled bones. ¢ He who
eandidly weighs the considerations above presented, will, I think, conclude,” says
the Professor, ¢ that the whole effect of bones cannot in any case be ascribed ex-
clusively either to the one or the other of the principal constituents. He will
believe, indeed, that in the turnip husbandry, the organic part performs the most
permanent and most immediately useful office, but that the earthy part, never-
theless, affords a ready supply of certain inorganic kinds of food, which in many
goils the plants could not otherwise easily obtain. He will assign to each con-
stituent its separate and important function, being constrained at the same time
to confess—that while in very many cases the earthy part of bones applied alone
would fail to benefit the land, there are few cultivated fields in which the or-
ganic part applied alone would not materially promote the growth of most of
our artificial crops.”* When bones are heated to redness in the open air, the
organic part burns away, and leaves the white earthy matter, in the form and
nearly of the bulk of the original bone. It is very brittle, and consists chiefly
of phosphate of lime, and is sold at the chemical works at 9s. per cwt. Bones
of cattle and other animals, and of fish, except whale fins, whether burnt or
not, or as animal charcoal, pay a duty by the new tariff of 6d. per ton. The de-
clared value of bones imported into this country in 1832 was L.91,765:56:5;
and the duty paid thereon was L.940: 5: 9.+ I should suppose there has been

* Johnston’s Lectures on Agricultural Chemistry, p. 660.
t Macculloch’s Dictionary of Commerce, art. Bones.
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a considerable increase in the import since that period. The price of bones at
Hull, the great mart of their import, in 1843, was from L.3, 15s. to L.4 per ton.

(2530.) [Turnip-drills, like the other members of the class of implements
employed under the drill-system of cultivation, mark an improved state of the
art, for in the early history of the turnip culture, we find the broadcast method
of sowing generally adopted, and in some parts of England at the present day,
where farming is otherwise well understood, we yet see the broadcast system of
sowing turnips not only practised, but advocated as the most productive. That
great aggregate weight of turnip may be produced in broadcast in particular
soils and scasons, may be true, but doubtless a greater certainty of success is
to be obtained from the drill practice; and it appears now, from the latest
English authorities,® that the former practice will soon be rooted out by the
unflinching hand of experience. In the early stages of the drill practice of tur-
nip culture, the breadth of land sown being but small, a single row hand-drill
or barrow seems to have been generally used, but a simpler implement than
even this has been employed—the hand-flask sower. As the practice extended,
machines of two rows were introduced, drawn by one horse, and this in various
forms continues to be the chief instrument employed in sowing the seed of this
important root.

(2531.) The varieties of the turnip-drill are too numerous to be detailed
here in full, nor would it be profitable to follow all the fancies of machine-
makers, some of which have produced but cumbrous and inconvenient vehicles,
which, when their purpose is considered, are cumbrous not only in their bulk,
but in the multiplicity of their parts, and hence are complicated and tender,
liable to derangement and failure, and are marked by an absence of that sim-
plicity of construction so desirable in agricultural mechanics. In many of our
more modern turnip drills, however, there is to be seen a marked simplicity of
construction, that accords well with the objects in view, and this holds especially
with those machines which are employed for sowing the seed alone ; and in
none more so than the machine now very generally known as the East Lo-
thian drill, which I shall have occasion more particularly to notice. The recent
introduction of numerous granulated manures has called forth a new class of
machines, whose object is to deposite the manure along with the seed either in
immediate contact, or in close contiguity, and these compound machines have
again involved a degree of complexity of construction ; for whenever a machine
is required to perform compound functions, a necessarily increased complication
of structure is entailed upon it to a greater or less extent, proportionate, per-
haps, to the mechanical talents of the fabricator. An additional cause of com~
plication in the compound-drills has arisen within the last few years, from a desire
to economize the distribution of the modern expensive manures, by depositing
small portions of it at the points only where the future root is intended to
grow, leaving the intervals destitute of manure. The propricty of thus dealing
so niggardly with the soil in withholding those substances in abundance by which
it is enabled to continue its fertility, is at least questionable; but the experiment
bas effected what I am at present endeavouring to establish—the further com-
piication of structure in the machines employed. The drill-sowing machines
adapted to this purpose are designated in Scotland pluinpers, from their drop-
ping their gifts on one point. In England they are better known by the name
of dibbling-machines, or drop-drills.

® Jourral of the Royal English Agricultural Society, vol. iv. 1. 49.
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are mortised into the longitudinal bars of the bed-frame; and for additional
strength to these pendants, a slot-bar of 2} by 1 inch, is frequently passed
through them immediately above the rollers, though not exhibited in the figure.
Stay-braces c¢ are attached to the bed-frame on the bottom of the pendant by
bolts ; but in many of the inferior sorts of machines these are omitted, greatly
to the deterioration of their strength and durability. The horse-shafts d d, are
bolted upon the two transverse bars; their scantling is usually about 3 by
24 inches at the front bar; they are also supported by stay-braces ¢, and fur-
nished with the usual horse mounting. The two rollers £, which are both
motive and compressing, were in the early forms of the machine made of wood,
but are now made almost always of cast-iron; they are 16 inches in length,
14 inches diameter at the ends, and from 6 to 8 inches in the middle.
These rollers are cast as light as possible, and with cross arms at each end,
through the eyes of which, and through the lower end of the three pendants b, an
iron rod of 1 inch diameter is passed, forming the axle of the rollers, and upon
which the machine rests and moves. From the varying diameter of these rol-
lers, their surfaces at different points move with different velocitics, producing
friction and disturbance on the surface of the ridges. To obviate this, it has
been proposed to cut the rollers transversely into threc sections, thus giving
each section freedom to move with its own individual velocity. Two seed-boxes
g9, one of which is here shewn with its cover thrown open, are attached to
an iron-frame or bow A, through the ends of which the axle also passes,
whereby the whole becomes movable upon the axle. The secd-boxes are in
this figure 12 inches long, and 9 inches wide, outside measure, and including
the cover are 8 inches high to the apex. The bottom of the boxes is formed
of tin-plate funnel-shaped, and terminating in a short nozzle to cnter the
sheath of the coulter 4, the latter being also firmly attached to the iron bow h.
For the convenience of regulating the depth of the rut made by the coulter,
and for moving it out of or into the ground, iron connecting rods k & are at-
tached to the seed-box frame, and again at top to tho levers !, the latter
serving as handles to the machine, are jointed at I, and when lifted up by the
sower and rested upon the iron brackets or guards, by which each lever is
embraced, the coulter is raised out of the ground by the ascent of the seed-
box frame ; and, when again set in work, the sower, by holding down the handles
till they rest upon the hind-bar of the bed-frame, keeps the coulter at a uni-
form depth in the soil; the rod k being inflexible when once set, but being fur-
nished at top with a plate palm, having several perforations, it can be adjusted
to any depth of rut that may be judged requisite ; hence, in this form of the ma-
chine the connecting rod k is the regulator of depth. The seed-box g is only
"the cover or shield; for the true seed-box, which is usually made of tin-plate, is in
form of a small barrel, and is hence called the seed-barrel. The length of the
seed-barrel is 6 inches; and its diameter 6 inches, its ends being of hard-wood,
and 4 inches diameter, a small axle is passed through the barrel, having bear-
ings on the two ends of the outer box, and upon the outward extremity of each
axle, there is placed the pulleys m m, having an acute groove formed in their
edges. A pulley corresponding to each of these is fixed upon the outer ends of
the rollers ff, and being concentric to the rollers, the main axle passes also
through them. A band of strong jack-chain m is now passed round each pair
of pulleys, whereby the locomotion of the rollers gives a revolving motion also
to tho seed-barrels, and the consequent distribution of the seed through the
small orifices in the middle zone of the seed-barrel. An important function
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of this machine has yet to be noticed, its self-adjustment to the width of the
ridges. This is accomplished by the width between the pendants bb being
greater by 4 or 5 inches than the length of the rollers, together with their at-
tached pulleys and iron bows A, which admits of a ready lateral motion of the
roller, with its accompaniments of bow, coulter, and seed-box, so soon as the
machine is put in progressive motion, and the curved rollers feel any unequal
resistance right or left. Any such unequal resistance, on either end of the
rollers, draws it immediately to that side where the resistance is felt, until it is
fairly adjusted to the slope of the ridge or drill; the effect in this case being
produced entirely by the action of the sloping sides of the drill against the
conoidal sides of the rollers.

(2534.) Fig. 428 is a longitudinal section of this turnip-drill, for the purpose
of shewing more in detail the exact relation of the parts referred to in fig. 427,

Fig. 428.
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THE LONGITUDINAL SECTION OF THE TWO-ROW TURNIP-DRILL.

the corresponding parts being marked by the same letters as before. Thus aa
‘marks one of the longitudinal bars of the bed-frame, and & a’ the two trans-
‘verse bars cut by the section; the pendant bar b is shewn as it is connected to
a, and has also the slot-bar passing through it, and cut likewise by the section.
The position of the stay-brace is represented by ¢, with its fixture-bolts at top
and bottom to the side-bar and pendant, while d is one of the horse-shafts
broken off. The end of the roller f is seen in its position beyond the pendant
‘bar, and g gives also an end view of the seed-box, which is fixed between two
light bent iron standards %’; these are forged in pairs, and are first bolted to the
coulter-frame or bow &, the seed-box being afterwards affixed between the stand-
ards. The coulter and jts shield ¢ is fixed upon the back of the bow, its length
is about 8 inches, the cheeks of the sheath being 5 inches by 3 inches, and
standing about 14 inch wide at the tail. The hopper ¢, of tin plate, is fixed in
‘the seed-box as a bottom, the funnel terminating in the spout that conveys the
_seed between the cheeks of the sheath, and thence into the rut prepared by the
<oulter in the soil. The connecting rod % is jointed to one of the sced-box
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standards at bottom, and at top to the lever I’ I, as before described;  shews

the joint of the lever, and n is the bracket in which the lever is embraced, and on

which it is supported when the coulters are raised out of the ground. The chain

mm which communicates motion from the roller to the seed-barrel, by passing

over their respective pulleys, shewn in the figure by the dotted circles, is kept

always at uniform tension, whatever be the position of the seed-box, by reason

of the bow A and its apparatus moving round the main axle of the rollers, when

acted upon by the lever 1. The machine, as here represented, is to be sup-

posed in the act of sowing, the lever / being close down upon the transverse

bar; the line z = therefore represents the line to which the point of the coulter

penetrates the soil, which, from the curvature of the roller, will be 3 inches be-

low the surface, the sheath reaching only a depth of 2 inches.

(2635.) Fig. 429 is a perspective view of the seed-barrel, detached from its

seat; aa is the axle or spindle in which

Fig. 429, it revolves, and on the longer end of which

the pulley is placed. The barrel is formed

of tin-plate, in two conical frusts, joined

base to base, with a cylindrical band b of

1 inch broad interposed between the two,

and the truncated ends are closed with

discs of hard wood. The band b is usually

divided into six equal parts, and at each

point of division three small apertures are

punched out, each three varying in size

from % to } inch diameter, but all in the

THE SRED-BARREL. 8ame order from more to lm- A ”Pﬂ-

rate band is then fitted to the first, closed

with a clasp-joint, and capable of being slid round, to a small extent, upon the

interior band, and is, besides, provided with a pinching-screw, by which it can

be fixed at any point within its range of motion, which does not necessarily ex-

eeed one inch. The movable band is likewise divided into six equal parts, and

at each division a perforation is made larger than any of those in the interior.

By these arrangements the movable band can be placed so as to expose any of the

three sets of the six perforations of the inmer band, whereby a greater or lesser

quantity of seed can be sown, according to eircumstances. In the figure, the

perforations are seen on the outer band ; the clasp-joint also is seen near the

upper side b of the figure; and the pinching-screw and slit by which it can be

fixed or moved, are seen in the middle of the figure. The slider d covers a
hole of 2 inch diameter, by which the barrel can be filled or emptied.

2536.) In some cases this machine is furnished with a pair of small cover-
ing rollers, of 18 inches in length, and 4 inches in diameter, made of any hard
wood. When these are adopted, which is but seldom, the rollers are mounted
in light iron-frames or sheers, which are hooked on to a bolt in the coulter-
frame, and are thus dragged behind the machine. These appendages are not,
however, considered as forming an essential part of this drill. In conclusion, I
may state that the figures given here are from the machines as manufactured
by James Slight and Co., Edinburgh, who have also been successful in apply-
ing to it an apparatus by which some of the richer granulated manures, such
as guano, can be applied along with the seed. The price of this drill in the
ordinary state for sowing seed alone, ranges from L.5, to L.6, 10s.

(2837.) Several varieties of this drill are to be met with, in whjch the chief
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difference lies in the mode of communicating motion to the seed-barrel. In
some of these bevelled-geer is employed, in others spur-geer, and in some, ex-
amples of both, means are applied for throwing the seed-barrel out of motion,
when it is desirable that the sowing should cease, such as at the turning at the
land-ends, and the like. The want of this in the machines above described may
appear as a defect, and, viewing the article as a piece of machinery, it no doubt
is a defect; but the advantage to be gained from the adoption of that which may
be considered to constitute the more perfect machine is so trifling a saving of
seed, perhaps to the amount of from % to 1 per cent. of the whole, that fow
farmers seem to consider the saving to be an object of such importance as to com-
pensate for the additional expense and complication induced by the adoption of the
disengaging principle. But among these varieties, there appeared, some years
ago, at the Highland and Agricultural Society’'s Show in Dumfries, a drill of
this class, which, to the adoption of spur-wheel geering, added a mode of distri-
buting the seed which gave it a claim to notice, and for which a small premium
was awarded to Mr Geddes of Cargen Bridge, the originator, as it appeared, of
this improvement. ,
(2638.) The drill above referred to is here represented in perspective in fig.430,
and a glance will satisfy the reader that the general principle of its construction

Fig. 430.

GEDDES’ TWO-ROWED TURNIP-DEILL.

is the same as that already described ; but with a depression of the parts form-
ing the frame-work of the machine, which gives to it an appearance of compact-
ness and strength. A solid plank a a takes the place of the bed-frame of the
former, and a pendant b at each end is secured to the plank by means of tenon
and bolts; the pendant being no longer than just to admit the free motion of
the rollers under the bed-plank. The horse-shafts ¢ are bolted upon the back
of the plank, and the handles or levers d d jointed to it, and embraced by
the open guard, as in the former figure. The rollers ee are in like manner
mounted upon a rod passing through them and the pendant, from side to side,
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and likewise through a V-form brace of iron appended to the middle of the bed-
plank, supporting thus the middle of the rod, which forms the common axle of
the machine. The coulter-frames ff are applied also on the same principle,
but differently constructed ; for instead of being a continuous bow, as in the
former, they here consist of single bars appended on the axle, and connected
transversely by a bed-plank of hard-wood which forms the sole or bottom of the
seed-boxes gg. The coulter is also attached to this plank, and a perforation
‘formed for the discharge of the seed, which is conducted into the sheath of the
coulter by a tube as usual. The arms ff of the coulter-frame are prolonged
and turned downward to form the bearings of the small covering-rollers i1,
'which, in this case, become permanent members of the machine; and as they
must necessarily be used when the land is in different states of dryness, they
‘are each furnished with a permanent scraper, to prevent the accumulation of
soil upon them, when it is in a damp state. The motion of the main rollers, as
before stated, is communicated to the seed-distributor by means of spur-geering
in a series of small-toothed wheels, the first of which is attached to the end of its
corresponding roller, and the last fixed upon the axle of the distributor, and
these, together with the intermediate wheels, are inclosed in a case, one of
which is partly seen at & with the cover of the case removed. These cases, with
their wheels, are attached to and movable with the coulter-frames and all their
appendages, and the coulter-frames being supported behind upon the covering
rollers, these last become the regulators of the depth to which the coulters are
to penetrate ; and, for the purposes of this regulation, the rollers are capable of
being shifted up or down in their bearings in the end of the bent arms of ff,
to suit any required depth. As a consequence of this also, the connection be-
tween the coulter-frame and the levers d d is formed with a chain in place of an
inflexible rod, the levers being required only for lifting the coulter from the
ground ; while the weight of the frame, with its load of coulter, seed-box, wheels,
and covering-rollers, possess sufticient weight to keep the coulters in the ground,
and the covering-rollers prevent their going beyond the pre-arranged depth.
(2639.) The distributing apparatus in this machine has been considered to
contain its principal merit, and has been supposed to afford a more correct means
of graduating the quantity to be sown than the common seed-barrel. This ap-
paratus is very simple ; the interior of the seed-box is formed into a semi-
cylinder of 7 inches diameter and & inches in length, which may be of wood or
of tin-plate. Fig. 431 is a transverse section of this, d d being the interior sur-
face of the box, in the bottom of which an
opening is made to receive a brass roller b,
14 inch diameter, having a groove of %
inch wide running round it, as in the figure.
The roller is mounted on an axle @ which
is prolonged to a sufficient distance beyond
the box for receiving the last wheel of the
series already described, the connection with
which gives motion to the roller 5. A
slider ¢ is attached to the interior of the
TUE VERTICAL SECTION OF THE SEED-DIS-  hox, and capable of nice adjustment by a
TRIBUTOR. N
screw or otherwise. The lower end of the
slider, which comes in contact with the roller, is formed with a tongue that
enters into the groove, and the adjustment of the opening between the point of

Fig. 431.
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the tongue and the bottom of the groove determines the quantity of seed to be
delivered.

(2540.) The dimensions given of the former machine will apply generally to
this, taking 10 to 12 inches for the breadth of the bed plank, while its length
is the same as the frame of the former. The price, under similar circum-
stances, will, in consequence of the greater expense of the wheel-geering as
compared with that of chains, be somewhat higher than the first described ma-
-chine; but the peculiar points here detailed merit the attention of machine
makers.

(2641.) Passing over the many and varied forms of the two-row drill that
-are in extensive use, and many of which are very effective, but much too nu-
merous to be detailed here, I proceed to the description of one of those com-
pound machines already alluded to as forming the second class of drills, and
which are employed for depositing manure along with the seed in continuous
lines.

(2542.) The Two-row Turnip and Bone-dust Drill.—The machines of thi:
-class have not yet received that general sanction from agriculturists which the
first class has long maintained, and this probably arises from the consideration,
that turnip will, and must be, sown more or less in all localities, but the kinds
.of manure to be resorted to will vary considerably, according to the circum-
stances of those different localities. The simple seed-sowing machine will be
employed in all places, but the manure-sower will be resorted to principally in
those localities where the granulated manures are more extensively employed ;
hence the demand for the machines of this class will always be greatly under
that of the former. The difficulty, also, of producing an efficient compound
machine is great, and the expense considerably higher than of those of simple
construction, and these circumstances combine to check the extension of the for-
mer. The machine now to be described is the result of some experience and
numerous experiments, in which a variety of arrangements have been experi-
mented upon, and the result has produced an implement that yields satisfaction,
and possesses all the requisites of the operation of depositing seed and manure
together continuously and in any required quantity.

(25643.) Plate XXXI. fig. 432, exhibits a view in perspective of this turnip
and bone-dust drill, but which, from its combination, scan only be described in a
general way from this figure. The main or bed-frame a g, is constructed in a
similar manner to those of the corn-drills. This frame is 3 feet 9 inches
wide over all, and measures 4 feet 2 inches longitudinally over the front and
l_mzk rails ; the axle of the carriage, which passes across and under the frame,
18 supported in pillow-blocks bolted to the side-bars. The wheels bb, are 3
feet 6 inches diameter; one of them is fixed dead upon the axle, carrying
the latter round with it, and thus forming the mover of the acting parts; the
othef wheel being left at liberty to revolve on the axle, for the convenience of
turning the machine round. The horse- shafts ¢ ¢, are bolted to the two fore-
most transverse bars, and are made of bent timber to bring them to the proper
height for the horse. The seed-barrels, of the form already described (2535.),
are enclosed in the boxes d d, through which axles pass to, and are supported
on longitudinal bearers, each axle carrying a pulley, one of which is seen at @’.
The two manure hoppers ee, are 2 feet 2 inches square at the top, 1 foot 8 inches
deep, and 8 inches square at bottom. They are constructed with a cast-iron
bottom, having an opening of 14 inch wide, and the length eaual to the breadth

)
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of the entire bottom, adapted for the reception of the manure distributing-
wheel. Flanges ¢'¢ rise from the bottom, by which it and the boarded sides
of the hoppers are connected, and four ears project laterally also from the bot-
tom, by which it is bolted to the bed-frame. The latest improvement in this
machine has been the addition of a pair of pressing rollers £ f, of the same form
and dimensions as those of the common drill. Each roller is also furnished with
a coulter-frame g g, which carries the coulters A & ; the coulter being the only
appendage attached in this case to the frame or bow. The rollers and bows are
threaded upon a rod as usual, the ends of which are supported in the malleable-
iron brackets ¢, one being attached to each side of the bed-frame, with adapta-
tion for being raised or lowered at pleasure. The pressing rollers have also the
usual extent of lateral play, whercby they possess the property of adjusting them-
selves to the ridges,—of carrying the coulter-frame and coulter along with them,
and of securing the object of the seed being always sown directly in the middle
of the drills. Two lever handles k k, are jointed to the front bar of the bed-
frame, though not secn in the figure; and to these are attached the connecting
rods f’, whose lower ends are jointed to the coulter-frame, thus bringing the
operation of the coulters under the control of the person who takes charge of
the levers kk. The connecting rods are capable of adjustment, by means of a
series of holes in their upper ends ; and when sowing, the adjustment is such,
that, when the coulter is at the proper depth, the lever rests upon the hind-bar
of the bed-frame, and when thrown out of working, the coulters are raised by
lifting up the levers, till they rest upon the bridge n. An iron-lever is also
joined upon the front bar; its handle, extending backwards to X/, serves to dis-
engage the action of the manure distributors from the motion of the main axle ;
and as the motion of the seed-barrels is taken from that of the manure-distri-
butors, all the secondary motion ceases on the movement of the lever X/, and is
again brought into action by moving it in the opposite direction. The motion
of the manure-distributor is conveyed by small spur-wheels, which are not seen
in the figure, and the seed-barrels are driven by separate chains from the shaft
of the former.

(2544.) Such is a general outline of this drill; but in order to make the
illustration complete, I have here added a geometrical plan and elevation
drawn to the annexed scale, which thus exhibits the true relation of the parts.
Fig. 433 is the elevation in which a a is one of the side bars of the bed-frame,
and o’ a’ @ the 3 transverse bars; the former 44 by 24 inches, the latter 4 by
2}. The carriage-wheels b, as before noticed, have the axle supported on pil-
low-blocks bolted to the lower edge of the side-bar @, and the horse-shafts seen
broken off at ¢ are bolted upon the upper edge of the two foremost transverse
bars. The position of the seed-box is shewn at d, and ¢ marks the position of
the manure-hoppers o, lower ¢ marking also the junction of the hopper with
the cast-iron bottom, and the form of the same. While the carriage-wheel rests
on the line z & representing the bottom of the drill, the relative position of the
pressing roller is shewn at f with its coulter-frame g and coulter %, ¢’ being the
connecting-rod between the coulter-frame and the lever-handle, and A’ a funnel
inserted within the sheath of the coulter to retain the manure and seed directors.
The pressing-roller axle is supported in the malleable-iron pendant and stay i 4,
which is bolted on at each side of the bed-frame. The lever-handles k are
jointed at the fore-end in iron sheaves placed under the front transverse bar as
at a'k, the handle being at liberty to rise and fall as required. A kneed tube

o
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I, the director of the manure after it passes the distributor, is secured by flanges
that lie under the ears of the hopper bottom ; it is jointed at  so as to have a

Fig. 488.
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THE LONGITUDINAL SECTION OF THE TURNIP AND MANURE-DRILL,

lateral swinging motion to adapt it to the movements of the roller f with its ap-
pendage, and it terminates with the funnel A. The seed-director m is formed
in a-similar manner, and terminates with the other in the funnel . It fol-
lows from this arrangement, that the seed and manure are deposited in a mixed
state, and at the same instant. A seed-barrel of the form of fig. 429, is placed
within the box d, n being the spindle on which it revolves, and o ! is one of the
manure-distributors, being simply an indented wheel of 6 inches diameter, 14
inch thick, and having 10 indentations or teeth ; they are mounted on an axle
which passes quite across the bed-frame. This wheel is so placed in relation
to the opening in the hopper, as to be quite close to the fore-end of the opening,
while an aperture is left at the opposite side sufficiently large to pass the largest
allowance of manure that is to be given out; and in order to graduate this
quantity, a sliding sluice ¢ ¢ is attached to that side of the hopper, and is ad-
Justed by means of the screw at top. By these means the area of the discharg-
ing orifice can be regulated to any desired quantity per acre. The motions for

- the discharge of the seed and manure are produced from the wheel p, which is
placed on the main axle, and gives motion to a similar wheel not seen in the
figure, placed upon the manure axle,

(2545.) In the plan, fig. 434, which exhibits the bed-frame and what is im-
mediately attached to it above, but leaving out the upper works, as well as those
below, the parts not seen, or imperfectly seen in the former figures, are here
further brought into view. The longitudinal and transverse bars of the bed-
frame are again marked aa, &c., but here four secondary bars o'/, &c. are
exhibited ; these are introduced to form the bearings of the seed-boxes and ma-
nure-hoppers with their shafts. The bars a’ &/, &c. are mortised into, and lip-
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ped over the two transverse bars, their upper surfaces being all upon a level
with those of the main side-bars. The carriage-wheels are again marked b, the

Fig. 434.
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THE PLAN OF THE TURNIP AND MANURE DRILL.

main axle b’ b, and the horse-shafts ¢ ¢, broken off as before. The seed-barrels,
with their separate spindles and pulleys, are seen in their position at dd, the
boxes being removed. The seed-barrel pulleys are driven by means of the
chains which pass round the pulleys ff, mounted on the auxiliary shaft f,
which carries also the manure-wheels e¢e, and the clutch-wheel A, This last
wheel, which carries round the auxiliary shaft, runs loose upon the shaft, but
can at pleasure be put in connection with the clutch-fork ¢, which slides upon a
square on the shaft, and moves at all times with it. The loose wheel A is also
constantly in geer with the driving-wheel g, which is fixed upon the main axle,
and at all times, when the machine moves, keeps the wheel A in motion, while
the sowing-geer is all at rest. The lever % is jointed to the front-bar, and has
hold of the clutch-fork ; this, in the figure, is shewn disengaged ; but when the
whole machinery is required to move, the lever is shifted to the right, which
brings the fork of the clutch into contact with the loose wheel, and imme-
diately carries round the clutch, and with it the shaft #” and all its dependencies.
The lever handles 11 are, as already noticed in fig. 433, jointed below the front-
bar, and extend backward to a convenient distance; their chief duty is to lift
the coulter, and keep it at a uniform depth in the ground, both of which are
accomplished through the medium of the connecting-rods ¢, fig. 433, which are
hooked to the levers on the studs m m, fig. 434.

(2646.) Fig. 435 is a horizontal section of the pressing-roller, with the
coulter and its frame ; @ a is a portion of the roller-axle, b the roller in section,
its contour being arcs of a circle. This form, though very generally adopted,
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is inferior in point of usefulness (especially in giving shelter to the young plants)
to that form of roller that has its central part nearly cylindrical, and its termi-

Fig. 485.
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THE PRESSING-ROLLER AND COULTER-FRAME,

‘nations two opposite conical frustse, giving to the top of the ridge a surface nearly

level to the breadth of 8 inches. The bow or frame ¢ ¢ is made of malleable irori,
2 inches in depth, and # inch in thickness; d is the sheath of the coulter, which
for this machine requires to be made wider than usual to receive the manure-
director; the dotted lines ¢ ¢ shew the width and form of the cheeks of the sheath
at bottom. In this case also the opening behind in the sheath is closed up by
the oval-shaped funnel, the body only of which is here shewn, the spreading fun-
nel being cut off in the figure, but is seen in fig. 432, Plate XXXI. The pre-
sent figure shews the bow ¢ c as applicable to the seed and manure machine, but
the only difference between this and that of fig. 427 is, that in it the bow is
made so much wider as to admit the chain pulling between the end of the roller
and the cheek of the bow.

(2547.) The machine thus described may be considered as one of the best
of its kind, and though apparently complicated, it is yet as free of that fault as
it is perhaps possible to attain, while the essential objects are kept under com-
mand. The graduation of the discharge of manure is attainable by it to any
desired limit, and the discharge is also regular and uniform. The means of
engaging and disengaging both the seed and manure geering is perfectly effi-
cient and simple. From the materials and labour necessarily expended in the
construction of a machine of this kind, the price is consequently higher than
the common two-row drill, being L.11, 10s. It is believed that machines of
‘this construction have only been made by myself, of the house that I have had
frequent occasion to mention, namely, James Slight and Co., Edinburgh.

(2648.) Though the cultivation of the turnip can only be carried on to its
most productive extent on the large scale, there are yet many who cultivate it
successfully, in proportion to their extent, on a moderate or even small scale. I
deem it therefore proper to give an illustration of a hand sowing-machine or
one-row turnip-barrow, which is suited to farms of small extent.

(2649.) The turnip-barrow in common use is represented in perspective by
fig. 436 : it consists of a frame of timber, formed of the two handles a a, framed
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upon a broad transverse bar which carries the seed-box. The stilts are 5 feet
in length, 24 by 13 inch, the width of the frame at the handles is 2 feet, and

Fig. 436.

THE TURNIP-BARROW.

at the point 14 inches; besides the broad bar, a round stretcher is introduced
near the point of the stilts, chiefly intended for the attachment of a drag rope;
an iron axle is placed below the frame, running in bushes or small pillow-blocks,
and the two wheels b b are fitted to it, one of them fixed the other running free.
These wheels are 2 feet diameter, with cast-iron naves, and of very light con-
struction. Two iron legs ¢ ¢ are bolted to the stilts, with stretcher and braces to
render them steady. A toothed spur-wheel d, of 7 inches diameter, is fixed
upon the axle, and this acts upon another ¢ of equal size fitted upon the spindle
of the seed-barrel, which last is of the same construction as fig. 429. The seed-
‘barrel is mounted in the case £, and, for the purpose of disengaging the wheel e
to set the seed-barrel at rest, the slide-bar g is applied, which having its upper
edge worked into an inclined plane, the drawing out of the slider g raises the
spindle and wheel ¢, and disengages it from the driving-wheel. The bottom of
the seed-box is formed into a funnel, terminating in a director-pipe, as seen at
d, which descends into the sheath of the coulter A. The coulter is simply a bar
of hardwood, 2§ by 1% inches, set in a mortise in the transverse bar of the
frame; and fixed at the proper position by means of a wedge, and shod at the
bottom with a strong sheet-iron sheath. J. S.]

(2560.) I would say a few words on the effects of the general disuse of the
hind rollers of the turnip-drill. There is no doubt that when rollers are so
_placed, the best work is made when the surface of the ground is dry, and as little
doubt they make bad work when the surface of the ground is damp, and when
that is wet they cannot be used at all ; and the finer the surface of the ground
has been pulverized these effects are the more strongly observed. This being the
case, when the ground is damp, and rollers used, the sowing of the turnip-seed
will be delayed until the ground become sufficiently dry, and in this delay a
material effect for the worse may be produced on the future crop. But, on the
other hand, the disuse of the rollers inflicts a positive injury of another kind,
8o that it is worth considering whether the injury alluded to is of a nature to

3
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induce the employment of rollers on all occasions. The mechanical effect of the
hind rollers is to fill up the rut made by the coulter, and to smoothen the top
of the drills. Now, the utility of this smoothening and compressing of the top
of the drills is, not only to prevent drought reaching beyond the surface of the
ground; which, in both light and strong soils, is an advantage, but to render
the singling of turnips more easy and certain to the field-worker. Hence,
after the sides of the drills have been pared by the scuffler, it will be found that
the turnip-plants are much more easily singled when the top of the drills have
been smoothened than when left rough with a rut; because the hoe can be made
to seize any individual plant more certainly on a smooth surface than at the bot-
tom of -a rut where the plant is combparatively out of reach, and partially out
of sight. A greater portion, too, of the drill is required to be pushed away with
the hoe when singling is performed in a rutted drill ; the dung is mors apt to
be torn up along with the plant ; the plants cannot be singled at so early a stage
of their growth, for until they have reached some way above the edges of the
rut, it is not safe to touch them with the hoe at its bottom ; and the drill, after
singling, is of course pushed away into a flatter state. The advantages of a
smooth surface are not imaginary, for I have experienced these opposite incon-
veniences when I have been induced to remove the hind roller in damp weather,
under the desire to proceed with the sowing before the ground was perfectly dry
on the surface. A scraper is of some use on the hind rollers, but still they
cannot make the rollers work well when the ground is damp. On carefully
weighing the disadvantages of both modes, I have long been convinced of the
superiority of the smooth drills, inasmuch as I am of opinion that the most
proper singling of the plants is of far greater importance to the future turnip
crop than any mischief that can arise from waiting 2 or 3 hours in the morning
until the ground becomes dry with the sun and air, and I would much rather wait
that time in the morning and work the longer in the evening, than sow turnip-
land in a dampish state without hind-rollers.

(2551.) The concluding portion of the description of the turnip-harrow,
which should have been continued on page 800, having been by some oversight
omitted, is here given in this separate paragraph.—[The distance between the
‘barrow-wheels is made to correspond with the prevailing width given to the ridges,
which is generally 27 inches, but in the best constructed barrows the arms of
the axle are made cylindrical and elongated; the wheels can then be accommo-
dated to any width. Ten years ago I engrafted an apparatus upon the turnip-
barrow for depositing manures along with the seed, but, as might be expected,
the combination has not been of much importance. The barrow for seed only,
requires the labour of a man, and to load it with additional apparatus, and a
supply of manure, is to place it beyond his powers ; the aid of a horse is then
called in, which is spending the labour of man and horse, while they perform
only half the work that they could, with equal ease, produce from a two-row
machine, hence the combination in this form can never be of extensive applica-
tion. As a general rule, indeed, it may be said that little economy is derived
from the attempts to make machines perform operations that do not properly
come within the range of their intended objects. The price of the common
turnip-barrow, as here figured, is from L.2, 5s. to L.2, 15s.
~ (2552.) "The drop-drill or dibbling machine for sowing turnip and manure

together, not continuously, but in small deposites, has been the object of nume-
YOL. 11. 3k :
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rous and varied experiments. The propriety of this mode, and the advantages
to be derived from its achievement, seems yet doubtful, but the accomplishment
of the mechanical part of the operation is now tolerably well performed by ma-
chines of various makers. In the earlier forms of the drop-drill they were
found to perform tolerably well when moving at a slow rate, but failed when
impelled at the usual rate of sowing. This defect seems to have arisen from
the peculiar form of the manure-depositor, which, in these machines, was usually
a short cylinder chambered in the periphery, and half encircled by a metal
cover, whereby the manure was allowed to drop from the chambers as these
came successively from under the cover. One of the first successtul machines of
this kind is believed to have been that patented by Mr William Grounsell, Louth,
Lincolnshire, in 1838, and soon after they were brought to an equal degree
of perfection in Scotland by Mr Sidey, Pitcairn Green, Perth, who still holds
by the chambered cylinder, but more correctly encased, so as to drop distinctly
with a moderate speed.

(2553.) The latest improvement that has yet appeared on the drop-drill has
been effected by Messrs Smith of St Ninians, near Stirling, who, adopting a
combination of the best parts of previous machines, have produced one that
secms more likely to attain the desired object than any of its predecessors. In
this the metal trunk is introduced for receiving the manure from the ordinary
distributing wheel, and being provided with a valve capable of being opened
and shut at certain intervals, the manure is retarded in its descent within the
trunk by means of the valve, until the requisite quantity is collected, when the
valve, being suddenly opened, makes the deposite and is again shut; but the
arrangement of the whole machine will be better understood by reference to the
accompanying figure, which represents a single row machine in this improved
form.

(25654.) This improved drop-drill is represented in perspective by fig. 437.
It is constructed entirely of cast and malleable iron, though these materials are
by no means essential to its formation. The bed-frame aa is of cast-iron,
24 inches in length, and 18 inches in breadth, and consists of an outer frame,
with a broad longitudinal central bar, to which are attached the seed and ma-
nure hoppers and trunks. The bed-frame is mounted on a carriage axle, sup-
ported on wooden plummer blocks bolted to the frame, and bearing the two
carriage wheels b b, which are likewise made of iron, and are 3 feet diameter.
The axle carrics & spur-wheel ¢ (better seen in the succeeding figure), of
7% inches diameter, which acts upon the pinions d and e, the first being upon
the shaft of the manure distributing-wheel, the second upon that of the seed-
distributor. The shafts of these two pinions are supported at the outward ends
in the attached brackets seen in the left of the figure, their inward ends being
supported in their respective trunks or conductors. The shaft of the pinion d
carries the manure distributing-wheel placed within the manure trunk, and it ¢x-
tends beyond the trunk to carry the wiper wheel £, while the shaft of the pinion
¢ passes through the seed-trunk, and carries the seed-distributor, as afterwards
described. The manure-trunk, with its sheath g, is fixed to the middle bar of
the bed-frame, which is perforated for the reception of the trunk, the sheath
being of stout sheet-iron, and attached to the trunk in front by means of the
shank-plate &, with two bolts, on which it can be slid up or down to suit the
depth of the furrow. A discharging-valve is placed within the trunk, hinged
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in like manner by the stay t. The point of the beam ¢ is 20 inches above the
sole-line of the wheels, and the handles the usual height of 3 feet. .
(2655.) For the clearer illustration of this machine, especially of those parts
which are imperfectly seen in the above figure, a longitudinal section of it is
given in fig. 438, the beam and handles being left out, and, in this, the same
letters are applied to the parts alluded to in.the former figure. Thus aa is the

Fig. 438,

BECTION OF THE DROP-DRILL.

bed-frame, b the carriage wheels, ¢ the main spur-wheels, d the pinion of the seed-
axle, that of the manure-axle being hid behind the wiper-wheel £. The manure-
trunk ¢ dotted is seen coming from behind the wiper-wheel and entering into
the coulter g, while the dotted parallel lines below ¢/ show the position of the
valve; and h is the shank-plate attached to the sheath by which the latter is
fixed upon the trunk, A’ being a coulter-bar or feather fixed in the front of the
sheath and rising above it, to throw off any impediment that may rise upon the
coulter. The lever k is fixed upon the axis or spindle of the valve, and acts in
opposition to the spring already noticed, by opening the valve in the following
manner. The wipers of the wheel f, as they revolve, touch in succession the
horizontal arm of the bent lever ¢, whose fulcrum is attached to the bracket 7/,
and its vertical arm being jointed to the connecting-rod ¥, which again is jointed
at its opposite end to the lever k of the valve; the combination thus effected
opens the valve once for every wiper of the wheel £ that passes the lever ¢, and
is quite unconnected with the seed-distributor except through the wheel and
pinion ¢ d. The lower extremity of the seed-depositer is seen at I, and its seed-
box at m, the manure-hopper =, with its slide-gauge o, is seen as fixed upon the
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bed-frame by the knee-plates, and the covering-roller p, with its pendant bars
P/, are seen also in position.

(2556.) Fig. 439 is a detached section of the manure-trunk; it is a box
of iron with one side removable; a is a portion
of the middle-bar of the bed-frame to which the Fig. 459,
trunk is bolted, the manure-hopper, when in its
place, being inserted in the top b of the trunk; ¢ is
the manure-distributor, a wheel of 4 inches diame-
ter and 2 inches broad, with twelve thin boxed
teeth, and, as before described, the axle of this
wheel carries also the wiper-wheel. The valve d is
here shewn shut, its usual position, being held so by
the spring and lever, except when opened for an
instant by the contending levers to drop the charge secrios or Tur naxcae-TRONK.
of manure. That portion of the side of the trunk
against which the valve shuts at e is cut off below the valve, which admits of
its closing upon the edge, and gives also a free egress to the charge the moment
the valve opens.

(2557.) Fig. 440, a, is a similar section of the seed-trunk; ¢ c are the flanges
by which it is bolted to the bed-frame, o that part on which the tin-plate fun-
nel is shipt, and these, together with the lower space
e, forms the seed-receptacle, which diminishes down- Fig. 440.
ward to an aperture of one-fourth inch, opening into
the nicely turned chamber in which the distributor
revolves. The chamber is 13 inch diameter and
1% inch deep, and the outle tfrom it to the sced-de-
positor is again $ inch. The distributor is shewn in
the detached fig. b, in which g is the distributing
cylinder, exactly fitted to the chamber f£, and is in
one piece with its axle h. The part ¢ is a separate
flange fitted upon the axle, the smaller portion of it
follows the cylinder into the chamber, and the thin  srcrion of Tue seep-TRUNK.
flange fixes it to the trunk by two screws, as seen at
d, fig. 438, leaving the cylinder freedom to revolve. The cylinder has six little
chambers perforated in its circumference, which in its revolution coincide suc-
cessively with the upper and lower openings of the trunk, receiving from the
receptacle a charge of seed amounting to six or eight grains, and delivering the
same, when that chamber has gone half a revolution of the cylinder, through
the lower orifice into the seed-depositor.

(2558.) In sowing with this machine, the effects of the combination of its
machinery is to be thus understood. The carriage-wheels being 3 feet in dia-
meter, or 113 inches in circumference, the wheels will turn once round while
the machine passes over that space. The main spur-wheel will also make one
revolution in the same space; but, as the pinions which are upon the axle of
the sced and the manure distributors are just half the diameter of the other,
they will each make two revolutions while the machine is moving over 113
inches; and as the wiper-wheel has six wipers, each revolution of it will lift
the valve six times, or twelve times in the space of 113 inches, making twelve
depositions of manure in that space, which is 9} inches to each nearly. Inthe
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same manner the seed-distributor, which also makes two revolutions in the same
time or space, and as it has six little cups or perforations, it will discharge
twelve times, as before, in 113 inches. Then, the seed-depositor being placed
94 inches distant and behind the manure; and as they are arranged to drop at
the same instant, the manure-deposite will be always one space in advance of
the seed, and the seed will be dropped over the immediately preceding deposite
of manure.

(2559.) There are apparently some advantages derived from this successive
mode of deposite of the seed and manure, especially with those manures that
are held the most active, such as bones, guano, and the like, for here, the ma-
nure is laid into the rut, the earth of which partially falls in and mixes with it,
thereby reducing its intensity; and the seed is dropped upon this mixture, in-
stead of falling directly amongst the pure matter, as is generally the case with
machines that sow both seed and manure continuously. It is said that a more
speedy and vigorous vegetation is produced by this than by the continuous mode
of sowing ; but it may yet be deserving of observation, whether the more speedy
development of the young plant does not arise from the circumstance of the
seed, under this mode of treatment, being deposited nearer to the surface of
the soil, than it is when put in immediately behind a coulter: and, viewing the
subject in this light, it may suggest the question, whether deep sowing alone
may not be the cause of the protracted vegetation so often and so seriously ex-
perienced in the turnip crop? It is well known that the vegetation of all seeds
is decidedly affected by the depth at which they are planted in the soil, so much
50, that at or beyond certain depths, the secds lie perfectly dormant ; the depth,
however, requisite for producing this effect varying considerably with the na-
ture and qualities of the seeds. Thus, a potato-tuber will vegetate if within
2 feet of the surface, but the process will be very much retarded ; the seeds of
some Crucifers, again, to which family the turnip belongs, are supposed to be-
come dormant, but not dead, at the depth of ordinary ploughing. There need
be no surprise, then, though we should find the vegetation of the turnip re-
tarded to the extent of days, or even weeks, from the seed being deposited at
2, 3, or even 4 inches, as is sometimes done, below the surface. The subject, as
regards the turnip crop alone, appears to me deserving of careful experiment,
and, if determined in the affirmative, much disappointment and loss may be
prevented by adopting due precautions to insure sowing at proper depths.

(2560.) The saving of manure, in the first instance, by the use of the drop-
drill, appears to be considerable, since it has been frequently asserted that 10
or 12 bushels of bone-dust per acre will produce a braird equal if not superior
to 16 or 18 bushels put in by the continuous mode. The subject is, therefore,
of great importance, and calls for close observation, for if the drop system is
really so important, it cannot be too widely adopted. In the view of its more
general adoption, the form of the machine must be changed from the single to
the two-row drill, a change of which it is quite capable, and which may be done
at less than double the expense of the single machine. In its present form, the
process is too slow for large farms; and on any such, the additional expense of
the double machine is not to be put in comparison with the advantages of dis-
patch in sowing. The price of the single machine is about L.6; if extended
to two rows, the price would not exceed L.10.—J. 8.]
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62. OF REPAIRING THE FENCES OF GRASS-FIELDS, AND OF THE PROPER
CONSTRUCTION OF FIELD-GATES.

* At neglected gaps
Burst scrambling through, and widen every breach.
A stake put timely in, or whinny bush,
Until the season come when living plants
May fill the vacant space, much harm prevents.”
GraHAM.

(2561.) The season being almost arrived when the grass is able to
support stock, and, of course, when the cattle are permitted to leave their
winter quarters in the steading, it is necessary to ascertain, in the first
place, whether the fences of the grass-fields are in such a state of repair
as will offer no temptation to stock to scramble through neglected gaps,
much to the injury not only of the fence, but perhaps of themselves, or
at least much to their disquietude ; and, in the next place, to watch the
period when the grass is in a fit state to receive them. Sometimes a good
deal of work is required to put grass-fields in a proper state for the recep-
tion of stock, owing principally to the nature of the soil, and partly to the
state of the weather. On every kind of land the small stones lying on
its surface should be gathered by the field-workers and carted off for the
use of drains, or be broken into metal for roads. It may happen that the
throng of other work may prevent the assistance of horses and carts
being given for this purpose, in which case the stones should be gathered
together in small heaps on the furrow-brow of every other single ridge ;
but in doing this, it should be remembered that these heaps occupy so
much of the ground, and, of course, prevent the growth of so much grass,
that, on this account, it is a much better practice to cart them away at
once if practicable. When carts are used the stones are thrown directly
into them ; whereas in making heaps, the stones require some care to
be put together, and, of course, waste time, and they have to be removed
after all. Some farmers are regardless of gathering the stones from any
of their fields, even from grass-fields which are to be in pasture ; while
all acknowledge that fields of grass which are to be made into hay ought
to be cleared of stones to save the scythes at hay-time. On clay soils
there are very few, or perhaps no stones to clear off, and in wet weather
no cart should be allowed to go on new grass. As every field, whether
of new or of old grass, should be rolled some time before the stock enter
them, it is clear that the ground cannot receive all the benefits of roll-
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ing as long as stones are allowed to remain on its surface. The best time
for rolling is when the surface is dry—mark you, not when Aard and
dry—for when grass, especially young grass, is rolled in a wet state, it
is very apt to become bruised and blackened. When dry, grass is elastic
and able to bear the pressure of the roller without injury. Light land
will bear rolling at any time when the surface is dry; but plants are
very liable to be bruised by the roller against the hard clods of clay-land,
and in a soft state, on the other hand, clay-land is apt to become har-
dened or encrusted by rolling. The rolling of heavy land is thus a tick-
lish matter ; but a good criterion to judge of its being in a fit state for
the roller, is when clods crumble down easily with the pressure of the
foot, and not press flat, or enter whole into the soil. The rolling is
always given across the ridges. The stones should be gathered, and
the land rolled at least a fortnight before the stock are put on grass, to
allow the grass time to grow after these operations, when it will be
found to grow rapidly, if the weather is at all favourable.

(2562.) While the surface of the field is thus preparing for the recep-
tion of stock, the hedger should be engaged in repairing the fences. In
this he is frequently assisted by the shepherd, and in cases where there
. is no professed hedger on a farm, the shepherd himself undertakes the
duty. The repairing chiefly consists in filling up gaps, and these are
rendered fencible by driving stabs on the face of the hedge-bank behind
the gap, and nailing 2 or 3 short rails on them as in fig. 393, or by
wattling them with branches of trees or thorn, or by setting a dead hedge
like fig. 391. There should nothing be put info the gap, as is often done,
to the prevention of the lateral extension of the plants on either side
of it, and which of themselves in time will fill up a narrow gap. A
wide gap should be kept clear, and filled up in due season with living
plants, as described in (2333.), or with layers as shewn at ¢, fig. 389, and
described in (2334.). Every gateway in a field not required for the sea-
son should be filled up with a dead hedge, fig. 391. Stone-fences should
be repaired by replacing the cope-stones, and rebuilding the few stones
that may have been driven down by violence.

(2563.) In making repairs of fences, it should be borne in mind to

keep an easy passage for the shepherd from field to field, when looking '

after his flock. Facilities should be afforded him, by leaving openings
at the corners of fields, or setting stiles across the fence ; because it is
better that these should be formed for him at once, than that he should
have to make them for himself. He is the best judge of where they
should be placed, in the short cuts he must necessarily take by the fields.

(2564.) Besides the fences, the gates of grass-fields require inspection
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and repairs, so as they may be put in a useable state for the season. When
any of the timbers, posts, or bars, are broken or wanting, or the fastenings
loose, the carpenter or smith should be made to repair them; and the posts
on which the gates hang should be made firm in the ground when loose, or
renewed when decayed. In putting up new gate-posts, the firmest mode
I have found, is to dig as narrow a hole as practicable 3 feet deep for
the hanging-post, and then to ram the earth, by little and little, firmly
around the post without any stones. Charring or pitching the part
under ground is a pretty good prevention from rot for some time. The
simplest mode I have seen of fastening field-gates is with a small chain
attached to the fore stile of the gate, to link on to a hook on the re-
ceiving-post. The most convenient position for field-gates is at the ends
of head-ridges, which may be regarded as the roads of fields. Field-
gates should be made to fold back upon a fence; to open beyond the
square ; and not to shut of themselves. When they shut of themselves,
and are not properly set when opened, and which requires greater care
than is usually bestowed on these matters, they are apt to catch a wheel
of the cart which is passing, and, of course, to be shivered to atoms, or
the post to be snapped asunder ; and more than this, self-shutting gates
are apt to be left unfastened by most people who pass through them, and -
are therefore unavailing as a fence to stock, especially to horses when
idle, which seem to take delight to loiter about gates, and they not un-
frequently find out the mode of opening them. One reason, perhaps,
for horses loitering about gates is to rub themselves, to prevent which
thorns are wattled into the bars ; but independent of this casual safety,
every pasture-field should be provided with one good rubbirng-post at least,
standing 6 feet in height. The proper construction of field-gates is gene-
rally very little attended to, if one may judge by those usually to be seen
in the country. Some judicious remarks by Mr Slight, with appropriate
figures, in reference to this much neglected subject, will be found below,
and which I hope will tend to the diffusion of an improved form in this
Necessary portion of farm furniture. '

(2565.) [The importance of field-gates. whether viewed as the means of secu-
Tity to crops and live stock, or as a portion of the perishable stock in trade of
the farm, is an object deserving of grave consideration. Hitherto, it may safely
b_e averred, that very little attention has been paid to principle in the construc-
tion of ﬁeld-gates ; and for the truth of this, we have only to look around us,
Where the eye of the constructive student will detect probably not more than one

' a hundred of our field-gates that are not glaringly defective as pieces of ex-
tremeiy simple constructive carpentry. Defects in point of construction are not

vven confined to the field-gate; we find them in many of those gates of much

1gher pretensions, and where the hand of a master having been at work, we
might be led to expect something like an approach to the true and simple prin-
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ciple; yet how seldom does the eye, experienced in directing those geometrical and
dynamial principles, on which alone a just and permanent system of construction
depends, light upon a form that satisfies its discriminating glance. We do, in-
deed, occasionally meet with examples wherein are evinced a correct knowledge
of those arrangements of the parts, in a rectangular frame,* whether of wood or
iron, that at once secures permanency of form, and stability in the entire struc-
ture. In such cases we are sure to find, that the proprietor possesses not only
an educated mind, but one that has not disdained to stoop to the drudgery of
acquiring a competent knowledge of practical mechanics, leading him also to see
the advantage of securing the assistance of mechanics, whose education qualifies
them to perform their duties in accordance with the laws of that science. It
may seem trivial to apply remarks of this kind to such a simple matter as the
construction of a field-gate; but assuredly there is no part of our agricultural
economy that points out so broadly the ignorance of our artizans in those import-
ant branches of their education, the elementary truths of geometry and mechanics.

(2566.) A gate, generally speaking, may be described as a rectangular frame ;
there are exceptions to this definition applicable to gates as a whole, but to fic/d-
gates there are none. A gate to be permanent, should be immutable or un-
changeable in its form, a simple rectangular frame without upfillings, or even
with upfillings, if they are placed at right angles to each other, is the most liable
to change of any connected structure of frame-work. The triangle, on the other
hand, is the most immutable or least liable to change ; it is, in short, so long as
the materials remain unchanged, perfectly immutable, but a gate in the form

“of a triangle would, in most cases, be very unserviceable, though a combination
of triangles may produce the requisite figure for a serviccable gate. If then
we take the rectangular frame so essential to a field-gate, and apply a bar in
the position of the diagonal of the parallelogram, we immediately convert the
original rectangular figure into two triangles, applied to each other by their hy-
pothenuse, and this gives us the true elements of a properly constructed gate,
all the other parts being subordinate to these, and adapted solely to the practi-
cal purposes of the gate as a defence or for ornament. In many cases depend-
ing upon the material employed, an opposite diagonal may be applied, dividing
the gate into four triangles; but, in general, this is only necessary where flexible
rods of iron are applied as the diagonals.

(2567.) In looking at the construction generally of field-gates, we observe
traces of an incipient knowledge of the usefulness of a diagonal bar, but in very
many cases it is applied with that uncertainty of purpose, that marks a doubtful
and hesitating knowledge of the subject ; we see it, in short, applied in all the pos-
sible positions that may be conceived to deviate from the one, true, and simple
position,—extending from an angle to its opposite,—which is the simple and uni-
versal rule applicable to gates. Let it then be borne in mind, that the essen-
tials of a field-gate, whether of wood or iron, are a rectangular frame, con-
sisting of the heel and head-posts, and a top and bottom bar or rail, which four
parts properly connected at the angles are rendered of an unchangeable figure,
by the application of one or more diagonal bars, and these diagonals should in
no case be applied short of the whole length between any two of the opposite
angles. The upfilling, whether of rails or otherwise, as may be desired to at-
tain any particular object, are mere accessories, and not in any way tending to
the stability or durability of the fabric. )

(2568.) The choice of the material for the diagonal is of some importance,
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and here the maxim of universal application in mechanical construction,—** Tie
with iron and strut with wood,” is especially applicable. In field-gates con-
structed entirely of wood, the diagonal should invariably be applied as a strut ;
that is to say, it should rise from the foot of the heel-post, and terminate at the
top of the head-post. Placed in this position, the diagonal supports the head
or swinging end of the gate, by its resistance to compression, a duty which, from
the area of its cross section being considerable, and hence capable of resisting
lateral flexure, it is well adapted to perform ; while, at the same time, the above
sectional property gives it & broad terminal resistance, where it abuts upon the
angles of the external frame. The same diagonal bar, if applied in the opposite
position, and performing the duty of a tie or stay, its great sectional area would
avail but little, for, though woody fibre is capable of resisting very considerable
tension, larch-wood having, with equal sectional areas, a power of resistance to
tension equal to about } that of malleable iron of medium quality : and though
this wooden tie might be found to possess in its aggregate section a cohesive force
greatly beyond that of an iron bar applied in the same position, for the wooden
bar would have a sectional area at least twelve times greater than could be re-
quisite for an iron tie, thus yielding an aggregate force double of the iron ; yet
as the wooden tie must depend for its connection in the structure, upon nails or
bolts only, its ultimate power of resistance to tension depends not on its own
sectional area, but on that of the nails or bolts by which it is fastened, and
these, again, may be very greatly reduced by the rending of the extremities of
the wooden tie.

(2669.) The advantages of iron as a tie, and its disadvantages as a strut, are -
just the converse of the foregoing. From the smallness of sectional area requi-
site in an iron-bar applied in this construction, as cbmpared with its length, it
is not capable of withstanding compression even to the smallest extent without
suffering lateral flexure, and this defect unfits it entirely for the purpose of a
strut. Applied as a tie the iron bar is perfect; the cohesion is such that a
very small sectional area is sufficient for the purpose under consideration ; thus,
arod of } inch square even of inferior iron will bear a tension with safety, of
two or three tons, while the best quality will bear six tons; a rod of half this
sectional area may, therefore, be held as sufficient for the diagonal tie of a gate,
and as it can be fixed by bolts without risk of fracturing its ends, as in the case
of wood, its application in principle becomes as perfect as it is possible to ap-
proach. But though this construction is in principle completely supported by
the tie from any force tending to depress the head-post of the gate, there is yet
a defect in practice ; for a gate is liable, from various causes, to be forced up-
ward at the head-post. We have seen that a slender and flexible iron-rod can-
not resist compression without flexure, and, therefore, a gate with only one iron
diagonal tie will still be practically imperfect, and it becomes necessary to apply
an antagonist placed in the position of a strut, but virtually performing the du-
ties of a tie arising from the antagonist effects of the two, the tendency of the
one being to hold the head of the gate up, while the other exerts an equal force
to keep it down, whereby a perfect equilibrium is preserved within the structure.

(2570.) In treating of the practical construction of field-gates, it is, perhaps,
unnecessary to dwell upon the strains that occur in the individual horizontal
bars, because, if the principles inculcated above are attended to, all cross strains
in the principal joinings are avoided ; and, except when any extraneous force is
applied, the strains are resolved by construction into those of direct compression
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or of tension. Thus, in fig. 441, wkich may represent the elements of a fly-
gate, applicable to a drive or thoroughfare, and opening either way ; if we take

Fig. 441.

THE ELEMENTS OF THE TRUSS IN A WOODEN FIELD-GATE.

the heel-post a b and the bar a ¢ alone, and hinged in any manner at a and b
and if the bar a ¢ is 10 feet long, the breadth of the heel post at a@ 5 inches, and
the parts being joined by mortise and tenon : suppose then a load applied to
the bar at ¢, the mechanical effect of the load would be a cross strain at A tend-
ing to break the bar directly across with a force equal to 24 times the load, ex-
clusive of the effect of the bar itself, the bar a ¢ forming here a lever of the
first order, whose arm A ¢ is to the arm & a, or the breadth of the heel-post, as
24 to 1. By increasing the number of bars we do not alter the total effect of
the load, but simply divide it equally over the superinduced bars, supposing them
to be connected with a head-post at i. But reverting again to the single bar a c,
and applying to it the diagonal b ¢, we have now the triangular figure a b ¢, the
parts of which being firmly connected at their points of junction, the form be-
comes unchangeable, and the effect of the load at ¢ is instantly altered. The
effect of the load at ¢ is now resolvable by the parallelogram of forces into
two others, the one of tension on the bar a ¢, the other of compression on the
diagonal be¢, and taking' the length @ b’as a represcntative of the gravitating
or direct effect of that load, then the tension on a ¢ will be to the absolute load
as the length of @ b is to that of ac, and the compression on the diagonal will
be as b ¢ to ba. In this example the hinges of the gate are not shewn, but in
actual practice the tails of the upper hinge stretch along part of the top bar,
binding it securely to the heel-post, while the bottom hinge may be made to
form an abutment to the foot of the diagonal.

(2571.) The practical insertion of the diagonal is also of some importance.
Fig. 442 exhibits one mode of performing this, where a b is the strut half lap-
ped upon the heel-post at bottom and upon the head-post at top ; it is not an
elegant mode of insertion, but it is efficient, in so far that while it acts as a
strut, it binds the top of the head-post to the top-bar, and prevents it from fly-
ing off by the thrust of the diagonal.

(2572.) Fig. 443 exhibits another mode of insertion of the diagonal, which
is perhaps preferable to the former ; here the head of the diagonal is attached to
the top bar, half lapped upon it at b, and notched into the lower edge as an
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abutment, forming a very efficient strut, the tension strain being brought entirely
upon the top-rail, which is always securely tied to the heel-post by the tails of

Fig. 442, Fig. 445.
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EXAMPLES OF THE APPLICATION OF THE DIAGONAL.

the hinge at c. These examples are applicable to field-gates where the bars are
always much thinner than the heel and head-posts, the latter being generally
about 24 to 3 inches thick, and the former only 1} inch. In such cases the
diagonal is slightly notched upon all the bars, and deeper upon the heel and
head-posts, where the method, fig. 442, is adopted ; but in no case should the
bars be notched except in the edge of the top bar, where it receives the head of
the diagonal. ’

(2573.) I have hitherto alluded only to the simplest efficient form of wooden
field-gates, in the construction of which cheapness is always an object, and I have,
in order to avoid confusion of ideas, restricted the description to the essential parts,
the number of bars, or other means of rendering the gate a sufficient fence, is
left to be filled up at discretion. In making these upfillings the maker should
studiously keep in mind that no curved bars or timbers, of any description, should
enter into the construction either for ornament or ostensibly for use.

(2574.) In the construction of wooden gates for drives or approaches, where
utility is still the chief object, strict attention should still be paid to the principles
of construction, but a little more latitude may be admissible in point of finish
and expense. For such purposes, the rails and posts of the gate should be all of
one thickness, or at most, the only difference should be a gradual diminution in
thickness towards the head, to lessen the effect of gravity on the hinges and gate-
post ; and for pleasant effect, there should not be more than three horizontal rails,
with two diagonals; and if it is necessary to have a closer upfilling, it should be
of an upright light ballustrade form. Fig. 444 is an example of this form of gate,
which T adopted 26 years ago, and the originals then constructed are still good and
serviceable, but it is considerably more expensive than the common field-gate.
The heel-post a b is 5 inches broad and 3 inches thick, while the head-post cd
may be reduced to 2} inches if thought advisable. The top and bottom bars
are formed with abutment pieces at both ends, which are & inches broad, the in-
termediate parts being reduced to 3} inches; the middle bar has the same
breadth, but is made up in the middle with corresponding abutments, and the
two diagonals, of 2 inches in breadth, are inserted in four pieces, exactly fitted
between the abutments of the bars. The hinges are of the common double-tailed
form, binding the top and bottom rails firmly to the heel-post, and the gate may
be hung upon pillars of stone, or of wood well secured. The best ballustrade
for a gate of this kind is rods of iron # inch diameter, as in the figure, passed
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(2577.) One of the latest improvements in iron field-gates is the introduction
of angle-iron, now so extensively used.in boiler-making, ship-building, and other
purposes. In the application of the angle-iron to the construction of gates, the
fabric acquires the rigidity of a massive wooden gate, with all the tenacity and
strength of the iron, while its weight is little moxe than that of wood. Fig. 445
is a form of gate of this construction, which I have lately adopted, with some
alteration, from a design of Mr William Dunlop, Edinburgh, and is manufactured
by James Slight & Co., Edinburgh. The external form is composed of four bars
of angle-iron, measuring 14 inch on each side, and to give securitx to the join-
ings at the four angles of the truss, the ends of the bars are rivetted upea cast-
iron corner-plates, those of the heel-post a b being formed with strong projece~
ing pivots, by which the gate is hinged. Any number of interior bars may be
applied to suit the objects of the gate. The figure exhibits the arrangement
adapted to retain sheep and lambs. The diagonal bd is contrary to the
general rule, for it is apparently a strut, but being a bar of angle-iron, of
the same breadth as before, it possesses the stiffness of wood, to resist lateral
strains—and is hence properly adapted for a strut; to render the bracing
complete, the antagonist diagonal ac is applied, and this, acting as a tie,
is only a flat bar 1 inch by § inch. The external frame is thus rendered
unchangeable in figure by any force that may be applied to the head-post in a
vertical direction, either upward or downward, short of what will fracture the
gate; and the point ¢, where the diagonals cross each other at the centre of the
gate, becomes also immovable in the plane of the truss; hence the perpendicular
bar feg, being rivetted to the diagonal at e, acquires the same property, and by
attaching all the horizontal bars to feg at their several crossings, each of them
ig rendered permanent in its position at that point, and no force short of break-

Fig. 445.
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THE FPIRLD-GATE WITE ANGLE-IRON FRAME-WORK.

ing down the gate can bend any of the parts upward or downward in the direc-
tion of the bar fe g, 5o long as this last remains attached to the crossing of the
diagonals at ¢.  Tn order to give farther support to the horizontal bars by the
principle of construction, we have only to take a point where a diagonal crosses
8 bar, as at h, forming the opposite triangles e At and a Ak, which, when the
ber ard disgonal have been ‘commected, become also immutable, and the perpen-

L]
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dicular bar I hm being secured to the point &, and again to the different bars
at their intersection with I A m, the whole are again rendered immovable as in
the middle. The support given to the horizontal hars in the line I A m, would
have been still more complete if there had been only one intermediate bar below
the middle one, as the three parts would then have met in one point, as they do
at h, but two bars are introduced to render the gate fencible for sheep of all
ages. The perpendicular bar nop is applied on the same principle as laid down
for L h m, the point of support in this case being o.

(2678.) In this construction of gates, the greatest possible amount of mutual
support among the parts is obtained with a given quantity of materials ; hence
gates of this construction may be made lighter than any other form, where iron
is the material employed, and yet have a greater amount of strength. In this
example, the dimensions of the angle-iron are 1% inch each way, and about 1 inch
thick ; all the other parts are 1} inch broad by 3 inch thick, the cast-iron cor-
ner plates being, of course, stouter, and the entire weight of the gate is 112 Ib.
It may be of use to those who make iron-gates, but who have not taken time to
study the first principles of their construction, to notice this further remark.
Any number whatever of additional upright bars to those shewn in fig. 445
would add strength or support to the horizontal bars only on the principle of
superposition, or adding bar to bar, without the advantages which arise from
the principle of unchangeableness in the triangle when applied in the construc-
tion of frame-work, whether in a simple field-gate, or in the highest branches of
constructive carpentry in wood or in iron. In the one case, the stress on the
parts continue to act at right angles to the bars, the direction in which they are
weakest, while in the other,—the principle of throwing the frame into triangles,—
the whole stress is thrown upon one or more parts in the direction of their
length, in which position all bars and beams are strongest.

(2579.) An example of an ingenious construction of iron-gate is given in
Parnell's work on road-making, which has been improved on by Mr Buist, now of
Bombay, and described in the Prize Essays of the Highland and Agricultural
Society. These gates consist of a wrought iron external frame, which is sup-
ported by a very perfect system of bracing, with diagonal ties of iron wire, and
filled up in a variety of forms with the same material. Fig. 446 represents
Mr Buist’s gate with the fundamental braces and ties, which he thus describes :

Fig. 446.
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THE ELEMENTS OF THE BRACING OF A WIRE FIELD-GATE.

* The framing a b ¢ d is fashioned like that of an ordinary gate ; e f, g A, and
kI are three light slips of iron parallel to the ends of the gate, and rivetted to
7
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the upper and lower rails; a p b is a wire about the thickness of a goose quill,
fastened by a rivet at one end, and a screw and nut at the other ; it passes
through holes in the slips e f, g &, and k1, and serves as a brace to support the
bar ab. In the same manner d pc serves as a brace to d ¢, while the two
sides of the gate being coupled together by the slips e £, g k, and & [, the lower
and upper rails have severally the benefit of both braces. The diagonals a ¢
and d b keep the frame in shape, while a sd and bt c are braces to a d and b,
by means of the light bar mn. It will be seen that all the wires and straps
which act as fills-up, are either braces or supports, so that nothing can be more
stiff than the gate thus completed. It weighs about 80 Ib., and costs L.1, 8s,
Its dimensions are 9 feet by 3} feet, but may be made of any size, the price
varying in proportion. It may be observed, that a gate with one bolt, when shut
suddenly, vibrates for some time at the fore-foot ; this is obviated by two bolts
coupled together, as in the figure, near b and ¢, and acting simultaneously. - It
is also convenient for gates opening into policy grounds, getting bolted when
thrown back by means of a short stump driven into the ground, with a catch
at the height of the lower bolt ¢.”

(2580.) Fig. 447 represents a gate of this construction filled up with wires
in the form of rays from a centre. ¢ The horizontal bar m n, and the braces
asd, and btc, of fig. 446, are here omitted as superfluous. The rays consist
of wires of the same thickness as before, and about 9 inches from each other.

Fig. 447.

\\

THB WIRE FIELD~GATE WITH RAYXD UPFILLINGS.

Their lower extremities are upset as nail-heads or rivets, and their upper ends
are fastened with a nut and screw. For the admission of the screws a strong
iron arch is placed in the corner of the gate, and fastened at each end with
screw nuts ; its range down the heel- post, as compared with that along the upper
rail, should be as the length of the gate is to its height, which, in this example,
13 18 inches down the heel-post, and 6 inches along the upper rail. A gate of
this form, and 9 feet by 34 feet, costs L.1, 15s.”*

_(2581.) The wire-gates above described are admirable examples of the prin-
ciples of trussed frames, and for gates. So far as that principle gives them firm-
ness and support, they can hardly be excelled ; but there is one defect attend-
ant upon the wire upfilling, its too great tenuity, which renders the wires liable
to derangement on being loaded with any cross-strain, such as a person attempt-
ing to climb over the gate, and setting foot on the wires. A diagonal wire un-

® Prize Essays of the Highland and Agricultural Society, vol. xiv. p. 612-3.
VOL. 11, 3r
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dergoing such treatment will be liable to stretch, and thereby lose its effect.
Could such accidents be effectually guarded against, these gates might be re-
garded as almost perfect. In regard to the expense of the gates first described,
the common wooden ficld-gates may be considered to range from 15s. to 25s.
The gate fig. 444 about L.1, 15s.; and the selling price of the angle-iron-
gate, fig. 445, is about L.1, Bs.

(2582.) Gate-pillars and fastenings. For ficld-gates where hedges form
the enclosures, the simplest kind of gate-posts are those of larch or common
Scots fir. They may be set in their natural state, or peeled or dressed in any
form to the taste and means of the farmer; butl in whatever form the body of
the post may be, the top should be cut off either in form of a cone or pyramid,
or a hemisphere, to prevent the lodgment of water on it. The simplest means
of fastening wooden gate-posts is by beating or pinning in the earth around them
as described (2564.), but the most effectual and permanent mode is to form a pit
of at least 24 feet square, and of the same depth, and the post being set in it,
the pit is filled up with rubble masonry in mortar packed firmly, and grouted
round the post. This is an expensive mode, but is more permanent, and a
greater durability of the timber is effected by contact with the lime.

(2683.) In the Isle of Man, though its agriculturists cannot boast more than
ourselves of the perfection of their gates, nature has supplied them with an ad-
mirable material for gate-posts. The transition-slate with which the island
abounds is found in one locality, Spanish-head, of a nature that serves all the
purposes of beams and planks of wood, and of this many, indeed, most of the
gate-posts are formed. In Scotland we have now in abundance a material equally
suitable for the same purpose, in the Caithness pavement, which is now applied
for gate-pillars, and for which no material can surpass it. They are built into
the ground in the same manner as wooden posts, and look very much like a
plank of wood, but possessing strength, and especially durability, far beyond
wood. The crook-hinges are either fixed into them by passing through them
as bolts through a jumper-hole, or they may be put in in the form of a hoop,
and secured with wedges. For field-gates built pillars of stone are seldom used,
and only when the enclosures are formed of stone-dykes, and these forms are so
various, that it is out of place to describe them here.

(2584.) The hanging of gates has already been slightly adverted to; the
crook and band hinges are those chiefly employed, and of them it is only neces-
sary to say, that the hinge should be always double tailed. The fastening of
gates are still more various, and many of them so simple and efficient, that it
were difficult to point out which is the superior.—J. 8.]

(2685.) While treating of fences and iron gates, I may mention a simple
plan by which grass lawns, or the small plats usually formed in front of farm-
houses, may be kept short without the use of scythes, or incurring much trouble
and expense. Let a bught be made of wire hurdles of the form of the gate fig.
446, and, that it may be movable, let the hurdles be fixed together, If the
plat is very small, one enclosure composed of 4 hurdles, forming a square of 9
feet, will suffice ; if it is larger, any number of such bughts may be employed.
The use of these enclosures is to fence 1 or 2 sheep within each, so that when
they have eaten down the enclosed grass, the bughts may be moved forward, or
backward, or sidoways to a fresh division of grass, until the whole grass plat is
eaten bare. The sheep may then be removed for a time till the grass grows, and
again brought back. Or, since such bughts would be rather ornamental as
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otherwise, only as many sheep may be enclosed within them as will just suffice
to keep the grass in good order, and where they may constantly grace the lawn.
A few Leicester tups or tup-lambs may thus be kept separate all the summer
from the rest of the flock, and be pretty objects on the lawn, while, at the same
time, they may be doing good in keeping the grass in order, and top-dressing it.

63. OF THE WEANING OF CALVES, OF BULLS, AND OF THE GRAZING OF
CATTLE TILL WINTER.

“ Dissolv"d in pleasure, crown'd with buds of May,
They, for a time, in their fat pastures play.”
FLAVEL.

(2586.) The cattle which were accommodated in their respective
places in the steading at the beginning of winter, continue to be treated
through the spring months in the same manner as is pointed out in the
34th section, page 109 of this volume. In fact, their treatment is
throughout the same until turned out to grass, which is usually some
time in May ; unless variety of food may be regarded as difference of
treatment. It is found that cattle in a state of confinement in a steading,
thrive better on a variety than on the same food ; and yet when on grass
they require no variety of food, and thrive the better the longer they
are kept upon it, except that a change of pasture is desirable when it
becomes bare. Grass is thus evidently the natural food of the ox, and
his anatomical structure is peculiarly suited for it. Whatever kind of
food he is supplied with in winter partakes of an artificial character, and
that being only a succedaneum for grass when it cannot be obtained,
the food he receives should be made as palatable to him as circum-
stances will allow, whether by variety or in superior quality.

(2587.) The grass should be ready to afford a bite for cattle whenever
the turnips are all exhausted ; at which time the cattle will be found
to be in this state :—The 2-year-olds, now 3-year-olds, will be full fat,
and ready to be disposed of to the butcher or dealer. The 1-year-olds
and calves will have grown much to bone, and their condition will have
improved in proportion to the quantity of nourishing food they have re-
ceived during the feeding season. The cows will all have calved, or
should all have calved, for a May calf is too late to bring up and form
a part of the herd; they will be in milk, and in fresh condition to put to
grass. The early calves will have just been weaned, and in excellent
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order to put on grass; and the remainder will be in rapid progress to-
wards weaning, These cattle, in their respective states, are treated in
summer in a different manner from each other, and different from the
way they were treated in winter, and they are treated thus.

(2588.) The fat cattle are seldom put on grass, being disposed of to
the butcher or dealer, either at home or in markets held for the pur-
pose. Breeders of their own stock seldom dispose of their fat cattle
until the turnips are nearly consumed, being anxious to keep them as
long as possible, for the sake of the excellent manure which the turnips
afford. Those who purchase oxen to fatten usually buy a larger lot than
can be maintained on full turnips till the grass is ready, in order to dis-
pose of them before the season arrives when fat oxen are usually sold.
Such fatteners of cattle dispose of their lots in whole, or in part, from
the end of the year to April, whenever the market offers them the most
profit. As you are supposed to breed and feed your own stock, you are
supposed to retain your fat oxen to the end of May, when Swedish tur-
nips are still fresh, sweet, and nutritious, though perhaps a little shrivelled
and even sprouted. There are then plenty of opportunities to dispose of
them, such as the weekly markets of large towns, fairs for fat stock,
butchers from the neighbouring towns, dealers from a distance, and ship-
ment by sea to London, under consignment to a respectable salesman.
Before disposing of your oxen, however, you should be acquainted with
their weight, otherwise you will not know what to ask for them at the
current market prices. Experience will teach you to estimate the weight
of an ox by the eye, not the actual live-weight of the animal, but the
weight of beef it will yield after deducting the weight of what is called
the offal, that is, the weight of every part but the beef and bones, such
as the skin, head, entrails, and loose tallow. It is understood that the
farmer is entitled to the value of the entire weight of the beef at the
current prices, and these are always understood to relate the prices of the
meat alone ; and that the profit of the purchaser consists of the value of
the offal, subject to the deduction of incidental expenses before the ani-
mals are slaughtered. The available parts of the offals are supposed to
be equal to the value of } of that of the animal, so that an ox of L.20
value should leave the purchaser L.4 for profit, subject to incidental ex-
penses. But if the buyer is a good judge of cattle, and knows their
exact available weight of beef, which he will know to within a very
small fraction, he may make such a bargain with the farmer as will not
only cover his expenses, but leave a profit on the carcass over and above
the value of the offals ; and as dealers are constantly in practice, they
generally contrive to make pretty good bargains for themselves, in as far
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as their judgment is concerned, at the time the bargain is made, but
their purchases are subject to fluctuation of price which may fall with-
out an adequate cause, and occasion them serious loss ; or they may rise
and leave them a handsomer profit than was anticipated, so that the pro-
fession of dealers resolves itself into a speculation, which, if prolonged
in its issue, is involved in uncertainty. Dealers formerly made large
fortunes when breeders and feeders of stock could estimate the value of
even their own stock but indifferently; but now-a-days I believe few
dealers make fortunes, owing partly to competition, and partly to greater
skill on the part of the farmer, and partly to the great expense incurred
in driving their purchases to suitable markets, and in leading a roving
sort of life.

(2589.) But assistance may be afforded you in ascertaining the weight
of your cattle until you are better taught by experience, and this consists
in measuring their bulk, or in weighing their lz’ve-me;'ght. The live-weight
of cattle is easily ascertained by placing the animals upon a steel-yard,
of which convenient forms have been recommended for the special pur-
pose ; but I am not aware that any of those which have been specially
recommended are as accurate or convenient as might be. The rule to
determine the quantity of beef by the live-weight is to multiply the
gross weight by .605 of a decimal, if the ox is ripe fat, but if not so,
by .5 of a decimal ; that is to say, that the offals of an ox in ordinary
condition weigh about as much as its beef and bones. An ox should
not be weighed immediately after it has fed, as it will weigh too heavy,
but after it has chewed the cud, and is ready again to feed. Ascertain-
ing the weight by measurement is a more convenient method than by
weighing ; and when the measurement is properly taken, and the ox
of an ordinary size, it is about as accurate, though every person can-
not measure an ox, that process requiring judgment to do it properly and
accurately. Suppose fig. 448 to represent an ox whose weight, sinking
offals, is desired to be ascertained by
measurement. The mode is, measure Fig. 448.
with a tape line from the top of the
shouldera to the tail-head ¢,and mark
this for the lengtA, then measure round
the body at £, immediately behind the
shoulder, and mark this for the girth,
and on consulting the tables calcu-
lated for the purpose of affording the
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for measurement is founded I cannot say, and suspect that it is entirely
empirical. The rules by which the tables are calculated seem to be
these two, namely ;—multiply the sguare of the girth in inches by the
length in inches, and divide the product by 7344, and the quotient is
the weight in imperial stones. Or, square the girth in feef and multi-
ply it by the length in feet, and multiply again by the decimal .238, and
the sum is the weight in imperial stones. For example: Suppose the
girth is 7 feet, or 84 inches, and the length 5 feet, or 60 inches, the
weight of beef in imperial stones, according to Strachan’s tables, which
are the most recent, is 57 st. 10 Ib. by the former rule, and by the lat-
ter it is 56 st. 41b. These results shew that there is no fixed principle
upon which either rule is founded.

(2590.) This seems a very simple process, and so it would always be,
were the form of the ox always perfect, which is very seldom the case,
the fore and hind quarters, instead of being equal, being more frequently
otherwise ; and were the condition always the same. Therefore, the
judgment is called into exercise to make allowance for those differences.
‘When the fore-quarter seems heavier of the two, the line should be
stretched nearer the head than a, the exact top of the shoulder; and
so, in like manner, when the hind-quarter seems heavier than the fore,
the line should be stretched beyond c. In regard to the girth, it is no
uncommon fault in an ox to have the carcass gripped small behind the
shoulder, so that the exact girth of such a shoulder would be below the
truth. It is very rare to find the girth too much filled out. You thus
see that judgment is required to apply the tape-line to an ox; and as an
illustration of the practical effects of misapplying the tape-line, I may
state, that 1 inch only added to the girth and length given in the above
example, makes a difference in the above weight of upwards of 2 st.
The addition of 1 inch in the length is a mistake which may easily be
made by the ox merely standing with his head down and back up; and
a similar position may as easily cause an error in the girth. Experience
alone can make you proficient in measuring. I knew a steward in Ber-
wickshire who had so much practice in measuring, and so frequent
opportunities of verifying his measurements, that he measured any
ordinary sized ox, whether fat or half lean, from 1 st. to  st. of its
true weight.

(2591.) To an ox from 40 to 70 stones the rule of measurement ap-
plies pretty near, if it is applied with judgment, and it is but fair to the
principle that it should be so applied ; but in weights both below and
above these figures the rule is usually at fault. I have no instances of
error in very small weights to adduce, but many of large ones, and shall
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adduce only two. A short-horn white ox belonging to Mr Boswell of
Kingcausie was exhibited at the Highland and Agricultural Society’s
Show at Aberdeen in October 1834. Its measurement was 9 feet
3 inches in girth, and 6 feet 2 inches in length, According to Ren-
ton’s tables, the farmer of Dykegatehead, in Berwickshire, the weight
should be 126 st. 9 1b. ; Strachan’s tables, 124 st. 2 1b. ; Ainslie’s tables,
122 st.; and Stewart’s tables, 117 st. The actual weight of beef yielded
- by it was 136 st. 10 Ib., after being slaughtered by Deacon Sparks of
Aberdeen, being 10 st. 11b. more than the heaviest weight indicated by
all these tables. This difference of weight, at 6s. per stone, would make
a loss to the feeder of L.3 upon a single animal! A 2-year-old light
red ox, also belonging to Mr Boswell, and exhibited at the same time,
measured 7 feet 10 inches in girth, and 5 feet in length. Stewart's
tables give a weight of 80 st. 3 Ib.; Renton’s, 73 st. 8 Ib.; Ainslie’s,
73 st.; and Strachan’s, 72 st. The actual weight obtained by Deacon
Sparks was 89 st. 10 1b., shewing the enormous difference of 17 st. 10 lb.
between the real weight obtained and the lowest weight indicated by
Strachan’s tables, and which, estimated at 6s. per stone, would cause a
loss to the feeder of L.5:6:3. The rule derived from live-weight is
also liable to err, or when applied to oxen of inordinate weights. Thus,
Lord Kintore’s black ox, 7 years off, exhibited on the above occasion at
Aberdeen, weighed 28 cwt., or 224 stones. By the rule of multiplying
the live-weight by the decimal .605, the dead weight should have been
135 st. 7 1b.; but when the ox was slaughtered by Mr Roger, Crown
Street, Aberdeen, his 4 quarters weighed 173 st. 4 lb., or 37 st. 11 1b.
more than anticipated, which, at 6s. per stone, made him worth more by
L11:6:8! On the other hand, a small spayed heifer, belonging to Mr
Boswell, weighed 88st. live-weight, and should have yielded 53 st. 3 1b,, *
but her 4 quarters only weighed 49 stones.®* In consequence of such
discrepancies, it would certainly be desirable were means used to render
the rules of measurement, as well as of weight, more correct than they
are ; and I see no way of effecting this desirable end than by collecting
data, by instituting a set of experiments in different parts of the country,
to measure and weigh every animal before they are slaughtered, be it ox,
sheep, or pig, be it large or small, for a given period, say twelve months,
and see how far the results coincide or differ from the actual weight of
meat afforded by the 4 quarters.
(2592.) The fat cattle being disposed of, the pasture should be judi-
ciously distributed amongst the remaining stock ; and first, as to the cows,

® See paper by me on this subject in the Quarterly Journal of Agriculture, vol. v. p. 612-17.
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they should be supplied with the best pasture, the object of keeping them
being to breed calves and to afford plenty of milk to bring them up, the
more milk they yield the better will the calves prove, and the more pro-
fitable they will themselves prove after the calves are weaned. Cows
in summer are treated in a different manner by different people, some
taking them into the byre at night, and even at all times of milking,
whereas others allow them to lie out all night, and milk them in the field.
Whichever mode is adopted, it should be kept in mind that cows are
peculiarly susceptible of sudden changes of temperature, especially from
heat to cold and from drought to rain, so that whenever cold or rain,
or both together, which is the most common circumstance, occur, they
should be brought into the byre. For some time after they are put
out to grass they should be brought into the byre at night, where they
are milked, and again in the morning before they are let out to the field,
and milked in the field at mid-day. After the nights become warm, I
have found it conducive to health, and it is both a rational and a natural
plan, to allow them to lie out in the field all night, and to milk them
there at stated ours, three times every day, the shepherd or cattle-man
taking it as a part of his duty to bring them to a certain spot of the
field to be milked, and which is usually named the milking loan. This
mode of allowing them to lie out always in a sheltered field, no doubt
imposes a good deal of labour on the dairy-maid and her assistant in car-
rying the milk to the dairy after the calves have been weaned ; but I am
persuaded it is an excellent system for the health of the cows. Under
it, cows rise from their lair at day-break and feed while the dew is still
on the grass, and by the time of milking arrives, say 6 o'clock, they are
already partially filled with food, and stand contented, chewing the cud,
while the milking proceeds. They then roam and fill themselves, and
by 9 o'clock, lie down in a shady part of the field and chew their cud
until milking time arrives at mid-day, when they are again brought to
the loan and milked. Again they roam for food, and, when the after-
noon is hot, will stand in the coolest part of the field whisking away the
flies with their tail and ears. The evening milking takes place about 7,
after which they feed industriously, and take up their lair about sunset,
and from which they rouse themselves in the morning before being
milked. Some people are apprehensive that cows must injure them-
selves by eating grass which is wet with dew in the morning ; but it is a
fact, which I believe is not so sufficiently known as it should be, that be-
dewed grass before sunrise, and grass after it is dried by the sun, are
alike uninjurious to animals, and it is only when the dew is in the act
of being evaporated, immediately after sunrise, that grass proves in-
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jurious to animals. Why it should be injurious at that particular state
I do not precisely know, but imagine it to be so, because the grass then
becomes suddenly cold by evaporation of the dew. When cows lie out,
they have nearly filled themselves by the time the dew is evaporated,
and therefore feel less impelled to eat much of the grass in the dan-
gerous state ; whereas, cows that are housed in the byre all night, are
usually milked about sunrise, and put out to grass just at the very time
the dew on it is being evaporated, and is, of course, in the most dan-
gerous state; and it is, moreover, just then that cows feel the great-
est hunger, and eat most grass. The effect of this state of grass is to
produce koven (1514.), and especially on aftermath in autumn. Be the
cause of injury what it may, it is certain that cows let out to grass from
the byre are far more liable to be affected with hoven on wet grass than
those which lie out all night, and especially on new grass. The lying
out at night, too, saves the trouble of providing supper for the cows,
which they must have when housed in the byre. But whenever the
weather becomes cold and wet, cows should be brought into the byre
at night, and supplied with supper, such as cut aftermath or tares.
(2593.) The meaning of calves should not exceed one month after the
cows have been on grass, that is, by the end of June, for a calf later
weaned than that period, has been too late brought into the world to be
worthy of belonging to the standing stock of a farm. As cows increase
in gift of milk after the grass has fairly passed through them, the late
calves should have as large an allowance of new milk, three times a
day, as the quantity obtained will allow, reserving a little for the use
of the house. The elder calves are off sweet-milk by the time the cows
go to grass, and have received lythax (2112.) with a little skimmed milk
amongst it, cut Swedish turnips and hay, until the grass isready. These
calves having been in the court %, fig. 3, Plate III. of the steading, for
some time, may be put on grass when the cows are let out. The most
convenient first grass-field for calves is a contiguous paddock, from which
they should be brought into the court for a few nights and receive tur-
nips and hay, until the grass has safely passed through them, and the
weather prove mild and dry for them to lie out all night in the paddock.
The youngest calves should now leave their cribs R, and pass a few days
in the court & until they become accustomed to the air and sun, when they
also may be put into the paddock during the day, and there supplied
with their diets of milk, and brought into the same court at night until
th'ey are able to lie out all night. In weaning the youngest calves, the
milk should be gradually taken from them until they take with the grass,
upon which they must then entirely depend. A little after all this has
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happened, say by the middle of July, the pasture in the paddock will be-
come rather bare, and the whole lot of calves should then be taken to
good pasture, where they will have a full bite, for nothing can be more
injurious for calves than to place them on bare pasture to fall away in
condition immediately after weaning, and which they will assuredly ra-
pidly do, and from which it will be very difficult to recover them all
summer. Calves may be grazed amongst cows, or in a field by them-
selves. In their peregrinations through the field, it will be found that
those which have been brought up and weaned together, will keep toge-
ther for the greater part of the season. The older calves may be 4
months old before they are weaned ; but as the season of grass ap-
proaches, the younger ones may be weaned at an earlier age, being sel-
dom indulged with milk for more than 13 weeks, but it should never
be forgotten, that the first month’s nourishment to a calf is of much
greater importance to its future growth and health, than any period be-
yond 13 weeks, supported on a stinted allowance of inferior milk. There
are parts of Ireland where calves are brought up on butter-milk and
gruel, after the first 8 days they have received sweet milk, and it is
boasted that they thrive well on that beverage. This is possible, but
they will thrive far better on sweet-milk.

(2594.) Bull-calves should have good milk every day until the grass
is able to support them, in order to strengthen their bone, and main-
tain their condition. When a number are brought up together, they
should be grazed by themselves on the best grass the farm affords, or
they may go along with the cows, or they may go along with the ox-
calves while the quey-calves are with the cows. Under any arrangement,
they should not be allowed to accompany the quey-calves. I knew an
instance of a quey-calf being stinted at so early an age, as to bear a calf
at 15 months old ; and I knew another quey-calf, one of my own, that
was so injured by a young bull-calf, that she was thereafter rendered
incapable of impregnation, though her season recurred periodically. To
avoid every such vexatious casualty, it is far better to keep apart young
animals of different sexes that are capable of breeding. When there is
only a single bull-calf, he may go with the cows, or with the young oxen.

(2595.) The young 1-year-old bulls should now be furnished with a
ring in their nose. This instrument is useful not only in leading the
animal, but, being constantly in use, in keeping his temper in subjection.
I have no doubt whatever that such a ring affords the most complete
command over the most furious bull. In case of a bull becoming more
irritative and troublesome as he'advances in years, which many bulls are
inclined to be, the ring furnishes the means of curbing him at once, when




OF THE GRAZING OF CATTLE TILL WINTER. 827

it would otherwise be impossible to get hold of his nose. It affords also
an easy means of suspending a light chain from the nose to the ground,
upon which the fore-feet are ready to catch the chain in walking, when
the nose receives so sudden a check that whenever the bull attempts to run
at any one in the field, he pains himself. Even a young bull in a field
may follow you at first in sport, and run at you afterwards in earnest. I
remember of being encountered by a 2-year-old bull in the midst of a field.
Instead of recognising me, which he used to do, he advanced towards me,
bellowing, scraping the ground first with one fore-foot, then another, and
casting the earth over his back. Feeling it to be vain to reach a fence
or gate before he could overtake me, and knowing it to be dangerous
to indicate any motion like retreat, I determined on standing still,
and on doing one or both of two things, should he approach near enough ;
namely, to hit him on the forehead with a large stone, and should that
fail to scare him, to seize him by the tail. With this intent I picked
up & large stone in each hand, and watching the moment when he came
near enough, about 5 yards, when his head was at the ground, while he
was bellowing and preparing to make a rush at me (which singular
enough, bulls always do at people with their eyes closed), I deliberately
aimed and struck him a blow with all my might between the horns
with a stone, the shock of which so terrified him, that he turned round,
shook his head, and ran away from me at a round trot. Had this ma-
neeuvre not succeeded in scaring him with the second stone, there was
no alternative for me but that of laying hold of his tail, and there is no
great difficulty in effecting this with a bull, by boldly going up, and slip-
ping instantly behind him, seize the tail. When the tail is held firmly
the bull has no power to kick, or throw you off ; and your policy is ta
kick his shins if you have no stick, and if you have a stout one, to be-
labour his shanks until he lies down exhausted, which he will soon do
under such a punishment, and then you effect your escape. A number
of sharp strokes on the bony or bare part of his legs will deprive him
of courage much more quickly than severer punishment upon the fleshy
part of his rump and flanks. Not content with defeating him in the
manner described, I had him immediately brought home, and putting
a strong rein-rope in the ring of his nose, led him out to the high-
way, and gave him such a punishment, by pulling at, and checking his
speed by, the nose, while trying to run away from me, that he became sub-
dued at the sight of a man ever after. To keep him constantly in check,
however, a chain of such a length as to trail on the ground was sus-
pended from the ring. This was the first and only instance of bad
temper he ever shewed. The ring is put into a bull’s nose in this
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way :—Let a ring of iron be provided, of perhaps 2} inches in diameter
over all, and } inch diameter in the rod, when finished. It should
have a joint in it, to let the ring open wide enough to pass one end
through the nose, and the two sides of the ring, on being closed again
after the operation, are kept together with two countersunk screws.
An iron rod tapering to the point, and stouter than the rod of the ring,
should be provided. Let a cart-rope have a noose cast firm at its
middle, and put the noose over the bull's head, and slip it down his
neck, with the knot undermost, till it rests upon the breast. Any mor-
tared wall sufficiently low to allow the bull’s head to reach over it
will answer to put him against; or what is safer for his knees, any
gate-way with a stout bar of wood placed across it ashigh as his breast.
Place the bull’s breast against the wall or bar, and pass the rope from
the lowest part of the neck along each side round the buttock like a
breeching, and bring one end of the rope over the wall or bar on each side
of the bull’s head, where a stout man holds on at each end, and it is
the duty of both these men to prevent the bull from retreating backwards
from the wall or bar. A man also stands on each side of the bull's
buttock to prevent him shifting his position. The operator having the
iron rod given him heated in the fire, just red enough to see the heated
part in daylight, he takes the bull by the nose with his left hand, and
feeling inwards with his fingers, past all the soft part of the mnostrils,
until he reaches the cartilage or septum of the nose, he keeps open the
nostrils, so as on passing the hot iron through the septum, it may pass
clear through without touching the outer skin of the nostrils, taking care
to pass the iron parallel to the front skin of the nose, otherwise the hole
will be oblique. Immediately after the rod has been passed so far as to
make the hole sufficiently large, and the wound has been sufficiently
seared, the operator takes the ring, opened, and still keeping hold of the
bull’s nose with the left hand, passes it through the hole, and on bringing
the two ends together, puts in the screws, and secures them firmly with
a screw-driver. On being satisfied that the ring turns easily round in
the hole, and hangs or projects evenly, the bull is then released. The
ring, as it should appear in the nose, is represented in the portrait of
the Short-horn bull. It cannot be too highly finished or polished, and
its cost in this state may be 2s. The ring should not be used until the
wound of the nose is completely healed, though it is not uncommon
to see the poor animal tormented, in the attempt of being led about
by the ring immediately after the operation, when every part of the
nose is still tender and sensitive. So alarmed do some bulls become
from the operation, that they hang back from the leading rope of the
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ring with such force as to pull the ring through the nose ; but such a
use is an abuse of the rope, and rather than such a result shall occur the
rope should be slackened, and the animal relieved from pain as often and
until he learns to yield to the rope. The readiest and neatest way to
attach a rope to a bull's ring is with a swivelled hook, retained in its
place by a spring, and a rope should be kept for the purpose. On first
trying to lead a bull by the ring, the drover should not endeavour to
pull the animal along after himself, but allow him to step on while he
walks by his side, or even behind him, with the rope in his hand. While
so following, to relieve the animal as much as practicable of the weight
of the rope upon the nose, the drover should throw the middle of the
rope upon the bull’s back, and retain a hold of its end. Should he offer
to step backwards, a tap on the shank with a stick will prevent him ;
and should he attempt to run forward, a momentary check of the rope
will slacken his pace. On no account should the drover attempt to
struggle with the bull on the first occasion ; on the contrary, he should
soothe and pacify him, and endeavour to inspire him with confidence in
himself and the rope, and to shew him that he will receive no hurt if he
will but walk quietly along. The animal, in the circumstances, will soon
learn the nature of the tuition he is undergoing if he is properly dealt
with, but if tormented.merely that the drover may shew his power over
a powerful animal, it may be a long time, if ever, before he will learn to
behave quietly when led. A useful instrument for leading a bull by
occasionally, when he has not been ringed, or for leading a cow to the
bull at some distance, or for taking away any single beast, and at the
same time retaining a power over it, is what is named the bullock-holder.
It consists of iron in two parts jointed, which are brought together or
separated by a thumb-screw passing through them. The ends furthest
from the joint terminate in a ring having an opening at its extreme
side, each end of which opening is protected by a small ball. The arms
of this ring embrace the septum of the nose gently between them ; and
the shank of the instrument being screwed close together, the balls ap-
proach no closer than just to embrace the septum, and the nose of the
animal prevents them slipping out. The leading rope is attached to
the jointed end of the instrument, which is formed for the purpose into
a small ring. , v
(2596.) A bull that is serving cows is never in a better position than
when attending them in the field. He knows much better than either
the shepherd or the cattle-man when a cow is coming into heat, and
be will attend her faithfully until the proper time of service ; and I be-
lieve it is a fact, that a bull which is constantly amongst cows in a
5
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field never teases or abuses them so much as one that is taken to them
for the occasion out of his own house. At any rate, I have seen very
striking instances of what I have now stated. But a bull can only be left
in the field where he is intended to serve all the cows. It may be ne-
cessary, however, in the course adopted by you for the improvement of
your stock, that different bulls shall serve the cows, in which case no
single bull can have access to all of them alike, and therefore cannot be
grazed in the same field with them. When a bull goes amongst cows
he is usually quite safe to approach, and is quiet within the fence; but
a bull is always troublesome by himself in a paddock or field, or even
amongst oxcn. He is restless, often bellows, and few fences will retain
him when he is resolved on breaking through, especially where he can
snuff the cows at a distance. In such circumstances, it is much better
to confine him in his hammel or byre, and support him on cut forage of
" some kind, such as clover, lucerne, tares, and the like. When so con-
fined, bulls, like watch-dogs always kept on the chain, dislike the ap-
proach of any one but their keeper, and even a keeper has been known
to fall a victim to resentment. Some bulls become so prone to mischief
when constantly confined, that they will attempt to run on any one, when
brought out of the house to serve a cow, the presence, or smell of the
cow in heat having so maddening an effect upon them as to render
them reckless. The air and daylight together have an intoxicating ef-
fect upon them. Besides the rope or chain in the ring, a safe precau-
tion for the keeper, in such a case, is to have a stout stick about 6 feet
long, with a swivelled hook on its end to fasten into the ring, and with
this he will not only have a better command over the ring than by the
rope, but it will enable him to keep the bull off to a certain distance,
the animal not being able to run at him without first giving a warn-
ing of his intention by pushing the stick. Bulls display a natural fond-
ness for calves. Bulls that have served cows should never be allowed
to herd together, as they will inevitably fight, and a serious bull-fight is
a terrific thing, seldom terminating before the infliction of serious injury
to both parties.

(2597.) The young cattle—the 1-year-old and 2-years-old—may be
put on the inferior pasture, that is, on the second or third year’s grass,
—inferior, not because it is insufficient to maintain the stock in full con-
dition, but because new grass is usually considered the most nourish-
ing on a farm for the youngest stock, and most profitable for cows when
bringing up calves. Certainly it is the most succulent grass, and stock
are fondest of it, and it springs the earliest of any on a farm ; but then

all the stock cannot have new grass at the same time, and that part of the
3
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stock which are not employed in reproduction, should receive the least
valuable grazing in summer, though the entire pasture may be very good.

(2598.) Grass-land requires peculiar management to render it the
most available as pasture in every variety of season. The circumstances
which most injure grass are oversfocking and continual stocking. The
most obvious plan, of course, of avoiding overstocking is to have no more
stock upon the farm than its grass will in summer maintain in good
condition, and to avoid continual stocking, the stock should not be al-
lowed to remain too long on the same field. I believe the safest prin-
ciple upon which each grazing field can be treated, is to stock it at once
as fully, as that it shall be eaten bare enough in a short time, say in a
few weeks, and then it should be left unstocked altogether, kained, as it
is technically called, for perhaps a fortnight, in order to allow the grass
to grow sufficiently to afford a bite for cattle. One obvious advantage
of this plan is, that the stock at periodic times during the grazing sea-
son will enjoy fresh grown grass; and another is, that the same growth
of grass will not be so long depastured as either to cloy the appetite of
the animals, or become foul by being constantly trodden upon. That
this is a rational and natural mode of managing grass-land is evinced
by the fact, that all stock delight in consuming fresh grown grass, and all
loathe grass which has been long trampled and dunged upon, and the
breath passed over it times out of number. There is another important
consideration to be borne in mind in conducting the grazing of grass-
land, which is, the modes in which different kinds of stock crop the
grass, one kind biting it close to the ground, while another bites it high.
The ox gathers each mouthful of grass with his tongue before he cuts it
with his teeth, and therefore requires the grass to be some inches in
length before he can obtain a full bite. Grass, which is not sufficiently
long for this purpose, either before it is grown, or after it has been
eaten down, is in an unfit state for cattle ; they may live, but cannot
gain condition upon it, and as long as they are confined upon it will
lose so much time. Horses and sheep, on the other hand, crop grass
in quite a different way ; their lips being very mobile and muscular, seize
the grass firmly, while the teeth cut it over, and in doing this they bite
very near the ground. This is a remarkable peculiarity in regard to
the sheep, inasmuch as the arrangement of their teeth being the same
as that of the ox, both wanting them in the upper jaw, one would have
expected them to employ a similar mode of cropping ; but the difference
in the form of their lips explains the peculiarity, those of sheep being
decidedly prehensile, like those of the horse, while those of the ox are
thick and inactive, but the ox’s tongue is prehensile, and thus we see that
it is the prehensile organs which are the active agents in the collection of
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food. And this is a wise distinction in the formation of these two classes
of ruminants, in as far as it is suited to their respective natures,—sheep
being suited to mountainous regions, where pasture is always short, and
where they are able to crop it with the assistance of their prehensile lips,
notwithstanding the want of teeth in the upper jaw ; whereas the ox is
better suited to the plains and valleys, where grass grows long, and is
therefore better suited to be cropped by the scythe-like operation of
the ox’s tongue and teeth. The practical conclusion to be drawn from
these different distinctions in the formation of these animals is, that the
horse or sheep should follow the ox in grazing, or graze in company with
him, but not precede him. When they follow, the pasture will be eaten
barer by the horse or sheep than when the ox left it ; and, when in com-
pany, it will be eaten barer by the horse or sheep where the ox has eajen
before, and it may first be topped by them before the ox has touched it.
Of the two modes of treating the horse or sheep, the latter is the prefer-
able, because choice is offered them to take the long grass as well as the
short. The same reason, however, that should graze the ox with the
horse or sheep should cause the separation of the horse from the sheep,
and especially in the later part of the pasture-season, for both kinds of
animals biting close, will render the grass too bare for the maintenance
of both. Horses too, work-horses especially, seem to have a greater
dislike to sheep than to cattle.

(2599.) There is a difficulty attending the grazing of all kinds of stock
on a farm of mixed husbandry which I must mention, that as there is
every summer the same number of stock, there may not be the same
quantity of grass to support them; for the same number of acres of
grass, secured by following a regular rotation of crops, may produce
different quantities in different seasons—one year being scanty, another
superabundant. The number of stock, therefore, should correspond with
the produce of an average year. In such a case, a bad year very much
stints the condition, while a good year supplies perhaps even more than
the same stock can consume. The stinted condition cannot be alle-
viated by the sale of any of the stock, as it is impolitic to disturb the
equilibrum of the stock of several years produce which exist on the farm
at the same time; and if the stock suffer hunger, as it did in the severe
drought of the summer of 1826, there is no alternative but to make up
the deficiency by hay, even though it should be purchased for the occa-
sion. On the other hand, superabundance of pasture does no harm,
for, independent of its maintaining the entire stock in high condition,
the rough aftermath will be of essential use to sheep in winter. Of
farms whose stock are purchased every year, the number can be. regu-
lated by the likelihood of the crop of grass, but even in this case the scason
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may turn out worse than was expected. Seeing, therefore, that no one
can foretel the future state of any crop, the prudent plan is, in every
case, to keep the number of stock under the mark which a farm can
support.

(2600.) One essential requisite in all pasture-fields is an abundant sup-
ply of mater for stock to drink. Both cattle and horses drink largely, and
sheep, grazing early on the dewy grass, do not require so much water to
keep them in a healthy condition, still, when there is no dew, they do
drink water. The proper construction of a watering-pool is sadly mis-
understood in this country. The entrance to it generally consists of
poached mud of at least half a foot in depth, and to avoid this, the ani-
mals go into the water before they drink, when, of course, it is at once
rendered muddy. Not unfrequently there is scarcity of water, and if
there is just a sufficient supply to prevent the pool being evaporated to
dryness, the water is rendered almost stagnant. So obvious are the
objections to this mode of administering so necessary and wholesome a
beverage to the brute creation as water, that all that seems necessary
to an amendment of the system is to point out its inconveniences. True,
in some cases, tanks of wood or stone are provided in fields, which are
" supplied from some adjoining spring, or even pump-well, and, as far as
the quality of the water is concerned, this is a much better mode of sup-
plying it than in pools ; but this mode, good as it is as far as it goes, does
not provide all the requisites of a good watering-pool. In hot days, a
walk through a pool is very wholesome to the feet of cattle, and in dry
~ weather, a stand for some time amongst water is an excellent preventa-
tive of that troublesome complaint the foot-sore. The external ap-
plication of water in this manner allays inflammation, and prevents
irritation, and permits animals to take their food in peace even in
scorching drought. Besides, the tank of a pump-well is not unfrequently
neglected to be filled—because in cold and rainy weather it is scarcely
visited by the cattle, in hot weather it is supposed to be viewed with
the same indifference ; and, even where tanks are duly attended to for
cattle, there are none set down at a lower level for sheep. A watering-
pool should be securely fenced, as cattle are very apt to push one ano-
ther about while in it, and for that reason it should also be roomy. It
should be of considerable length and narrow, to allow access to a num-
ber of animals at the same time, if they choose to avail themsclves of
it; and I bave often observed cattle delight to go to the water in com-
pany. Pools are usually made too small and too confined. The access
to them should be made firm with broken stones in licu of earth, and

VOL. 1I. 3a
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gravel placed on its bottom keeps the water clean and sweet, while the
water should flow gently through the pool.

(2601.) The want of shade in pasture-fields is also a sad reflection on
our farmers. Observe, in summer, where the shade of a tree casts itself
over the grass, how gratefully cattle resort to it, and where a spreading
tree grows in a pasture-field, its stem is sure to be surrounded by cattle.
The stirring breeze under such a tree is highly grateful to these crea-
tures ; and such a place affords them an excellent refuge from the at-
tacks of flies. In cold weather, also, observe how much shelter is af-
forded to cattle by a single tree, and how they will crowd to the most
wooded corner of a field in a rainy day even in summer. Ought not
such indications of animals teach us to afford them the treatment most
congenial to their feelings? Iam no advocate for hedge-row trees, even
though they should cast a grateful shade into a pasture-field, and still
less do I admire an umbrageous plane in the middle of a field that is
occupied in course with a crop of grain or turnips ; but similar effects as
good as theirs may be obtained from different agencies. A shed, erected
at a suitable part in the line of the fence of a field, would not only afford
shade in the brightest day in summer, but comfortable shelter in a rainy
day, or in a cold night in autumn. Such an erection would cost little
where stone and wood are plentiful on an estate, and they could be
erected in places to answer the purpose of a field on either side of the
fence when it was in grass. But no matter what it may cost, when the
health and comfort of stock are to be maintained unimpaired by its
means. The cost of a shed may, perhaps, in this way be repaid in the
first year of its existence, and it would stand, with slight occasional re-
pairs, during the currency of a long lease. 'When such an erection is
properly constructed at first, it is surprising how many years it will con-
tinue to be useful with a little care. Let it be roomy, and its structure
light, as it may be roofed at a moderate cost with zinc, or composition
of some sort, or tiles, when they are manufactured in the neighbourhood.
It may be troublesome to carry straw for litter from the steading to
a shed situate at a distance, but there is no occasion for straw for litter
in summer ; the rough grass from an adjoining plantation or ditch will
supply litter, and the dung at any rate should be shovelled up and car-
ried away before it becomes uncomfortable to the animals. I should like
to see a farm with such a shed erected in it for every 2 fields.

(2602.) Young cattle are not grazed on carse-farms, nor on farms in the
neighbourhood of towns. On the former there is little land appropriated to
grass, and that little being kept for only 1 year, it is used chiefly as forage
grass; and on the latter class of farms it is more profitable to let the grass for
forage and hay. All the grazing on these farms is confined to the farm milch-
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cows and work-horses. On dairy farms the pasture for cows is always pre-
ferred of old lea abounding in natural grasses, and, no doubt, these afford by far
the finest flavoured butter and cheese. On such farms, cows being kept for the
express purpose of yielding dairy produce, they form the principal stock, and re-
ceive the largest share of attention. They are most commonly put into the byre
at night, where they are milked in the morning and evening, but are milked in
the field at mid-day. The milk being appropriated to other purposes than bring-
ing up calves, it is passed through the milk-sieve, or sey-dish, as it is named, on
the spot. This sieve comsists of a circular basin of wood, with a circular open-
ing in the bottom, covered with fine brass wire-cloth, or of a square hopper of
wood, and its use is to strain all hairs and other impurities from the milk that
may accidentally have fallen into the pails during the act of milking. It is most
profitable for the dairy-farmer to give his cows at all times as much food as they
can consume ; and with this view, beside the fine pasture they receive, they are
supplied with an ample suppering of clover-grass or tares, according to the sea-
gon, the clover coming first into use, and then the tares, and where lucerne is
grown it is used for the same purpose. Thave no doubt but that it is the most
profitable, and certainly it is the most convenient plan, for dairymen in towns
to keep their cows constantly in the byre even in summer, and to feed them on
cut forage, and purchase such litter for them as can be found cheapest at the
season. In pursuance of this system, the irrigated mcadows in the neighbour-
hood of Edinburgh are taken by dairymen at auction every year, and their pro-
duce cut and carted daily from April to November. The number of cuttings
may be 4 or 5 in that period, according to the growing state of the weather.
The usual rent is from L.16 to L.20 an acre imperial ; and in the excessively
dry year of 1826, such was the demand for this grass for cows, when none
other could be obtained, that L.40 per acre was given for it. But such is the
conviction of the healthy nature of pasturage for milch-cows, that many dairy-
men, even in towns, take pasture for them at high rents in the neighbourhood,
where they allow the cows to lie out all night, and incur the trouble and expense
to send people to milk them three times a day.* On pastoral farms devoted
exclusively to the rearing of cattle, the calves are allowed to go with their dams,
from whom they draw as much milk as they can get, and support themselves
besides on grass. The calves thrive well in this way, and attain to a large size,
and could they be maintained in the same condition until they are 3 years old,
they would become very fine beasts ; but unfortunately they are apt to fall off
in condition in autumn, and it is difficult to bring them into a sleek condition
in winter ; and it is this circumstance which raises a doubt in my mind whether
it would not, upon the whole, be better for the calves to wean them from their
mothers at 4 months old, and place them entirely dependent on grass thereafter,
during the best season of pasture, and there would then be no difficulty of main-
taining, in the ensuing winter, the growing and healthy condition thus attained.
In such a plan, no doubt, the trouble of milking the cows would be incurred, for
it would be impracticable to let them run dry in the height of the grass season,
and otherwise it would be impolitic, beside the loss of the milk, as they would
get in too high condition before winter, through which it would be imprudent to

# Although there is nothing peculiar in the management of cows on a dairy-farm to otber
milch-cows in summer, you may peruse with advantage Aiton’s Treatise on the Ayrshire Dairy
Husbandry, 1825, and Harley’s Account of the Willowbank Dairy in Glasgow.
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maintain them at that pitch till their next calving. Aud besides this, what-
ever may be the condition which stock attain in the beginning of winter, it
never fails to prove injurious to them if it is in any degree lessened during win-
ter, for when the animal system falls into a declining state it is very difficult
to rally it. The young stock on pastoral farms graze on the lower and more
sheltered portions of the grazings till the weather becomes less stormy and cold
in the upper parts, when they stretch their walks upwards by degrees until the
highest points are at length attained. This procedure, of course, cannot be
strictly adhered to where there are no fences to mark the different points of
elevation ; but there is the natural check of the state of vegetation to deter them
from proceeding higher up until the grass grows. It would be better, were fences
g0 laid off as to divide the pasture into portions which could be occupied in their
proper season at proper intervals of time ; and it has often occurred to me, that
this object would be best attained were fences to run in horizontal parallels along
the face of a height, or round a hill, than up and down the slope of the ground.
As it is, pastoral farmers scem contented with only a ring fence round their
farms.

(2603.) Young cattle are purchased for farms on which none are bred im-
mediately before the grass is ready to receive them ; and not unfrequently this
class of farmers hire grass-parks for the season and stock them with young cattle
on speculation. Such cattle are to be obtained at public markets, or from
breeders who do not keep the stock they have bred beyond two years. Young
cattle when purchased for grazing should have all the symptoms of health, a
clear eye, dewy nose, and glossy hair. To attain full size they should have a
strong bone, and their appearance should be what is commonly termed raw-
boned ; that is, the bones or skeleton should seem large in comparison with the
condition of the flesh, and which appearance implies a growing state. To be a
good thriver and attain condition the hair should feel mossy, and the touch of
the skin mellow. The skin should not be too thin, nor feel hard and tight, and
it should be covered with abundance of hair. A thick tail with plenty of hair on
it and at its point, indicates strength of back and constitution. The hams
should not be too full of flesh, that is, lyary, which in a young animal indi-
cates that the carcass will soon set from growing. A very deep body, and short
carcass between the shoulder-blade and the liook-bones across the ribs, indicate a
disposition to fatten at a small size. Flat ribs and a high back-bone indicate
difficulty of fattening, and though the bone may be large enough, it will never-
theless be coarse and round, instead of flat and fine; and the sinews of the legs
will be indistinctly marked and seem heavy, instead of being small and clean.
On selecting a lot of young cattle, they should be nearly all of the same size
and appearance, and they should be what is called level, that is, presenting an
even surface over all their backs when placed together, or walking in a drove, with
but the sharp horns and ears of horned cattle, and the crown of the head and ears
of polled ones, rising above the common level. This last is a very enticing pro-
perty in every lot of cattle, and the individual propertics enumerated above are
common to every breed of cattle. Where a number o cattle of the same breed
have to be compared, the properties which distinguish the particular breed must
form the standard of comparison, and what these standards are you shall know
by aud by, when we come to treat of the properties of the different breeds.

(2604.) As to the state of cattle most profitable for the farmer to purchase,
I beiieve that 2-year old queys have been found the most kindly feeders in
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every breed. They are, no doubt, subject to periodic disturbance when in sea-
son in summer, and to avoid tliese the operation of spaying (2117.) was recom-
mended, and which was at one time pretty extensively practised, and so long
as the general lot of heifers possessed properties that unfitted them for becom-
ing good cows, the practice was unobjectionable. Now, however, that every
farmer possesses a large proportion of his heifers well formed, spaying has fal-
len into desuetude, and it is found more profitable to dispose of them as breed-
ing stock than to fatten them, and for this reason the heifer market is not so
well supplied as it used to be ; and it is seldom that a lot of good 2-year old queys
can be obtained without being in calf, or such a price demanded for them as to
render a profit from feeding them, hopeless. Of the different breeds of cattle,
I may here anticipate, so far as to say, that the Short-horns have proved them-
selves the surest feeders; and of this breed, perhaps, more heifers may be ob-
tained for feeding than of any other. The reason for this is, that this kind of
stock being now so universally improved, every animal possesses good properties,
and, of course, as every heifer cannot be transferred into the cow stock, they
are brought into the market for other purposes. I have known, even lately,
handsome profits returned from such heiters which never could be obtained from
steers of any kind. Still, as every farmer cannot be supplied with heifers, oxen
must be purchased in lieu, and of these the age at which they should be pur-
chased must be regulated by the nature of the soil. Some soils bear pasture
which will fatten oxen of large size, and on which aged oxen of 3 years will re-
turn most profit ; on weaker soils, it would be folly to attempt to feed heavy
beasts, and on light soils, young beasts must be chosen for them. Of the black
breeds, the hornless Angus and Galloways are most safe to one another in large
lots in courts in winter ; but on pasture in summer, this consideration is of less
importance, and the West Highlanders and Aberdeenshires, or a cross of all
these with Short-horn bulls, would be found kindly feeders. Those who possess
pasture that will feed a heavy ox, have the advantage, as they can purchase
light stock if they choose, but those who possess weak land, can only purchase
small, and, probably, for most profit, young stock, and must let the heavier and
more aged alone.

(2605.) Cattle are subject to very few diseases while upon grass in summer.
Sometimes they may receive a chill in a sudden change of the weather to wet
and cold ; but were sheds provided in every field, there would most probably be
no chills felt, as cattle never suffer from cold when they have shelter at will.
The immediate effects of such a chill is a staring coat and hide-bound skin,
which may be removed by a cordial drink, composed of 1 quart of gruel and
1 bottle of ale in a lukewarm state, in which has been dissolved some treacle,
anfi spiced with 1 oz. of ginger and 1 oz. of caraway seeds ground fine. The
drink is administered with the drinking-horn (1633.), and the animal kept in a
shed for a night or two. The ultimate danger from such a chill is inflammation
of the lungs, which is in most cases a fatal disease.—In reference to the mode
of extracting chaff from the eyes of cattle in (1521.), I may mention another
mode which has been practised many years by Mr Sadler, Norton Mains, near
Edinburgh, with most complete success. It is this:— Let the animal be held
firmly by the head, and take a beard or awn of barley and draw it slowly over
‘l-]he chaf'f, and the rough edge of the awn will cause the chaff instantly to ad-

ere to it, and thus easily remove it.” This, I have no doubt, is an effica-
cious plan when the chaff can be scen; but, as it cannot be observed in the
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eyo on all occasions, another mode, such as the one referred to above, seems in-
dispensable—Besides lice, cattle are not unfrequently troubled, towards the lat-
ter end of the feeding season, with what are named warbles or wommals, that
is, small swelled protuberances along the chine, caused by the larvee of the GEstrus
bovis, or cattle-bot. Fig. 449, a, gives a representation of the fly which origi-
nates these larvee. This is the female, which has the abdomen attenuated behind,
and terminating in a black coloured style, composed of cylinders which slide into
each other like the tubes of a telescope, as seen at b, but greatly magnified. Itis
not well ascertained whether the fly merely lays her egas on the hair or skin, and
the larva, when disclosed, is left to force its own way beneath it, or a perforation
is made by the fly and the cgg deposited with it. That the latter is the case seems
most probable, as the ovipositer b scems constructed for the express purpose. Cattle
feel great pain, and become almost furious, when attacked by this fly. The larve
c are of an oblong shape ; the body divided into 11 segments by transverse bands,
which again are crossed at the sides by longitudinal lines, and on each side of all
the segments there is a distinct spiracle or breathing-hole. The young larva is
found to occupy a small eyst or cell within the substance of the skin, which gra-
dually enlarges with its growth ; while the pus which is abundantly secreted by

Fig. 449.

THE CATTLE-BOT— (ESTRUS BOVIS, AND SHEEP-BOT—®STRUS OVIS.

the irritation, serves for its subsistence.”” The tumeur is never entirely closed
around it,”” says Mr Duncan, * there being always a small aperture on the upper
side. On attaining its full growth, the larva makes its exit by the aperture just
mentioned, and the wound speedily closes up and is healed ; but the hide never
recovers its original strength, as afterwards appears when it comes under the ope-
rations of the tanner. It is remarked by Reamur as a singular circumstance, that
the larva commonly issues from the tumour, to assume the pupa state, at a very
early hour in the morning, and thereby avoids many of the dangers to which it
would be otherwise exposed. The warbles are so conspicuous on cattle, that if
searched for scarcely any could be overlooked, and they may be killed with the
utmost ease by simple pressure of the finger and thumb, or by pouring some cor-
rosive liquid into the aperture of the tumour. They are seldom so numerous
but that a short time would suffice to inspect a whole herd, and if this were
done simultaneously at different places, a whole district might in a short time
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be nearly or altogether freed from this pest.”* A very tormenting insect to cattle
on the Highland moors, though it is
Fig. 430. scarce in the lowlands of Scotland, and
far from being rare in England, is the
0 el e -~ Cattle cleg, Tabanus bovinus. It is about
m’[ﬂ]’l‘ﬁ* one inche?n length, being the most bulky
¢ of our native Diptera. When the pro-
boscis is fixed in the skin, and employed
in pumping the blood, the insect can in
general be easily got at, and killed with
LARVA AND PUPA OF THE CATTLE CLEG— 8 StrOk.e Of the h.&nd-. The inmment
TABANGS BOVINUS. by which the skin is pierced, and the
blood extracted, is of curious and com-
plicated structure. The larva a, fig. 450, is long and cylindrical, narrowing at
the head into an elongated cone. The body is divided into 12 rings, the anal
one being very minute, and resembling a spiracle; colour dirty white, the head
brown and shining. The pupa b is nearly cylindrical, of a greyish brown colour,
the segments fringed on the posterior margins with grey hairs. The anal seg-
ment is small, and armed with 6 sharp scaly points ¢, which seem to enable the
pupa to push its head above the surface of the soil.t
(2606.) The teats and udder of cows are at times subject to certain com-
plaints in summer; and these are chapped teats, sore teats, warty teats, and
cow-poz. Chapped teats consist of eracks occurring across the teats, which,
when drawn downwards, the cracks are forcibly opened, and, of course, inflict
pain on the animal; and the cows then become troublesome to milk. The
easiest mode of milking them while under this complaint, is that described by
nievling in (2094.), while stripping aggravates the complaint. I do not know
the certain cause of this complaint, but suppose it to arise from leaving the
teats in a wet state after milking; and perhaps cows lying upon wet ground
may have the same effect. Sore teats are, when blotches of skin come off the
teats, and their fleshy substance becomes sores by exposure to the air. This
complaint may arise from the milker who strips seizing a particular part of the
teat too hard, where an inflammation being set up, terminates in a sloughing of
the skin, and consequent exposure of the fleshy substance to the air. Warty
teats, I conceive, may originate in the skin of the teats being ruffled by too
much force in stripping, or by too long & nail upon the thumbs; and the warts
produced in consequence may be exuberances of the skin in covering the in-
jured parts. I am not sure that these conjectures, for they are nothing more,
will explain the causes of these complaints, but I believe when care is used not
to abrade the skin or pinch the substance of the teat, but to keep it clean and
dry, these complaints seldom or never occur. As to the cow-pox, it is a consti-
tutional disease, and cannot be either induced or retarded. The pock makes
its appearance both on the udder and the teats of the cow; and as milking must
be performed frequently by all the teats, the operation feels very painful to
the cow, and she, of course, becomes very troublesome to milk. Very soon the
pustules are rubbed off by the operation, and their sites become skinless sores.

<]

® Quarterly Journal of Agriculture, vol. x. p. 544.
t The British species of the Horse-flies, Tabani, are described at length in the Magasine of
Zoology and Botany, vol. i. p. 359.
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Nothing but the utmost gentleness will prevent the cow becoming distracted
under the torture. After having run its course, the disease declines, the sores
become less acute, and heal up by degrees. The disease fortunately is not of
frequent occurrence; I have only seen it once in the course of a fifteen years'
experience, and it affected all the cows I had at one time—9 in number. I
acquainted several of my medical friends of the existence of the disease, ima-
gining that they would have been glad of so favourable an opportunity of obtain-
ing fresh vaccinating matter, but they treated the offer with indifference. There
was an ointment I found very efficacious in affording relief to the cows when
aftlicted with the cow-pox, sore teats, or hacked teats. It consisted of fresh
butter melted and burnt in a frying-pan, and mixed with half its quantity of
tar. While hot it was poured into a gallipot, and applied cold to the affected
parts. The tar had the effect of keeping off the flies, while the burnt butter
never became dry. The ointment was washed off with warm water before milk-
ing commenced, and the udder and teats dried with a soft linen cloth ; they
were again bathed with warm water after milking, again dried with the soft linen
cloth, and the ointment again applied. ~Calves, after being weaned, are subject,
towards the end of summer, to a disease commonly called the joint-fellon, which,
when oxen take it upon the loins, is named the chine-fellon. It is nothing else
than acute rheumatism, ending in a resolution to low fever, and so severe is it
at times upon calves, that they cannot bear to be moved when lying stretched
out all their length upon the ground. Had cattle sheds to retire to whenever a
cold dash of rain came in the evening of a cold day, even in summer, this dis-
ease would perhaps never occur. Its treatment is removal to the courts and sheds
of the steading amongst straw, bleeding, moderate purging, with fomentation,
and embrocations of liquid blister, forcibly and long rubbed in, of the swelled
joints. Another effect of the same febrile affection on calves in autumn is the
quarter ill or evil. * Its characteristic symptoms are general disturbance of
the circulation, and feeble, rapid pulse, weakness, prostratien of strength, de-
termination of blood to particular, but in different instances and epidemics, very
different, parts, producing pain, and manifesting a tendency to inflammation, but
of a degenerate kind, so that the very texture of the tissuc becomes disorganized.
The progress of the disease is often rapid, and the result very fatal. In some
cases the lungs or heart are attacked, in others the liver, bowels, or even some
external part of the body.” Its immediate cause is plethora, or fulness of blood
in the system, which shews{its effects in this manner :— When the supply of
food is greater than the exigencies of the system requires,” as Professor Dick
observes,  an animal usually becomes fat, but still may be tolerably healthy.
‘When, however, a sudden change is made from poor to rich feeding, not fatness
but plethora may be the consequence ; more blood is formed than the system
can easily dispose of, and it becomes oppressed. The effect is often witnessed in
cattle and sheep, which, after indulging for a time in luxuriant pasture, take what
is called a shot of blood. All at once they become very ill ; some part of the
body swells, becomes pufy, as it containing air, and in 2 or 3 hours the animal
is dead, from the guarter eril already described. Upon dissection a large quan-
tity of black and decomposed blood is found in the cellular membrane, which
during life was distended.”* This disease is of frequent occurrence on farms
where fine stock are bred, and from the above description of its nature, there

# Dick's Manual of Veterinary Science. p. 11 and 88.
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is no wonder that the best calves first fall victims to it. As its name implies,
the disease attacks the hind-quarter, and its effects are as sudden as described.
Since its cause is known, calves should not be put at once on strong rank foggage
from a comparatively bare pasture, nor, for the same reason, should calves in
low condition be put on rank foggage ; the transition, both as regards the pas-
ture and the state of the calves, should be gradual. As a preventative, some far-
mers introduce a seton into the dewlap of all their calves before putting them on
foggage in autumn. The use of the seton is to produce counter-irritation. The
seton consists of a piece of tape or soft cord passed under a portion of the skin
by a seton-needle ; the ends may be tied together, and the cord may be moved
every other day from side to side, being previously lubricated with oil of tur-
pentine or blister-plaster, and in this way the amount of irritation may be regu-
lated. As to the cure, I believe every one is unavailing after the disease has
been observed to exist ; but as a remedial measure applied by anticipation, large
blood-letting with purging of repeated doses will reduce the plethoric tendency
of the animal system. Perhaps a cribful of hay, with some salt, placed in a
foggage field, would not be a bad alternative for calves to resort to at times, in
order to modify the effects of the succulence of rank aftermath.

61. OF MARES FOALING, OF STALLIONS, AND OF HORSES AT GRASS.

¢ Yet when from plough or lumbering cart set free,
They taste awhile the sweets of liberty :
E’en sober DoBBIN lifts his clumsy heel
And kicks, disdainful of the dirty wheel.”
BLOOMFIELD.

(2607.) Whenever field-labour commences in spring, whether with
bean or oat-seed, draught-horses are indulged with hay instead of straw,
and their allowance of corn is increased. The hay is supplied to them
at will, and a strong work-horse is supposed to eat about 1} stone, or
331b. a-day, and some will eat even more. The oats are increased to
3 feeds a-day, which, at 40 1b. the bushel, will weigh 74 Ib., but if the
measure is heaped, which some farmers allow to be done with horse-corn,
the feeds will weigh 8 Ib. The quantities of hay and corn here specified
are supposed to be given in their ordinary state, but when given in a
cooked state, I have already described their treatment in (1574.) to
(1576.) inclusive.

(2608.) The hay-stack is seldom broken upon until the horses get hay
in spring. Its site in the stack-yard is marked by » in Plate IV., fig. 4,
of the steading, and the hay-house is contiguous to it at H, the apart-
ment which also contains the corn-chest y, and the whole adjoins the
work-horse stable 0. When the hay is to be used, as much of the stack
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is brought in as will fill the hay-house, and thence distributed to the
horses. Every portion cut off the length of the stack should be 4 or 5 feet,
and they are cut off with a kay-knife, fig. 451, which represents the
usual form of that instrument. It will be observed in
the figure, that the line of the back of the blade is not
so much as at right angles to the handle, a position
which gives the cutting edge of the knife an inclina-
tion to the line of section, which, when the knife is
used alternately up and down in a perpendicular mo-
tion with both hands, causes it to cut a longer space
than the breadth of the blade. The person who uses
the knife, usually the steward, while it is the field-
workers who carry the hay and fill the hay-house, sets
himself on his knees upon the part he is cutting off,
with his face to the body of the stack. This form of
knife requires considerable strength in its use, and unless the edge is
kept remarkably keen with a whet-stone, and the hay is firm, it does
not make good work. The hay-knife I prefer is of the form of the dung-
spade in fig. 364, which, being used when standing, can be wielded with
more force, and make a deeper cut; and it cuts equally well in both
directions, whereas the common knife cuts only in one direction—to the
right.

(2609.) There is considerable waste of hay as it is commonly used in hay-
racks i, fig. 7. The ploughmen stuff the rack not only full, but squeeze
the hay firm, from a mistaken notion that they cannot give too much at a
time to their horses ; but when horses find it in this compressed state, and
are unable to select the morsels they want, they toss out a considerable
quantity amongst the litter, with which, after being trampled upon, and
refused to be eaten, it is thrown into the dung-yard. True, the cattle
there will eat it, and prefer it much to straw, because of its being hay
and having a saline taste, so that it cannot be said to be entirely lost,
yet the object of supplying the horses only upon hay is frustrated. If
it is desired to give hay to cattle also, it should be given them in a
direct manner. To avoid waste, therefore, small quantities should be
put into the racks at a time, and these frequently ; but the best way to
prevent waste is to chop the hay and bruise the corn, and the mixture
will also go a greater length in feeding the horses. Young horses should
also receive hay after the stack has been broken up, straw becoming
too hard and dry after March ; and hay, besides, serves to improve their
condition, and prepare them for grass. They should also get a little

corn every day, until grass time, as nothing tends so much to enlarge and
8

Fig. 451,

THE HAY-KNIFE.
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strengthen the bone, and confirm the spirit of young horses as corn. So
much am I convinced of the truth of such a result, that I entirely agree
with the observation of the late celebrated Nimrod (Mr Apperley), that
the belly of the young horse should be the measure of his corn. It is
to the niggardly disposition, in regard to corn, which farmers evince to-
wards their young horses, that is to be ascribed the number of weak
horses that are met with on farms ; for the greatest abundance of corn
administered to the adult state, will never compensate for its want
when the animal was in the state of adolescence.

(2610.) May is the particular month in which draught-mares usually
drop their foals. They continue to work until the immediate symptoms
of foaling are observed. These are great loosening of the ligatures on
each side of the root of the tail, and the appearance of a waxy-like mat-
ter projecting from the point of the teats. As it is impossible to predict
a mare’s foaling within a few hours, it is proper to put her into a loose-
house or box by herself, and to watch her every night. Too many farmers
contemn such precautions, and allow their mares to foal in their stall in
the stable, to the risk of having both them and their foals kicked by the
other horses. That watching is necessary at night, even in a loose-
house, is evinced by a fact mentioned to me by the late Mr Airth, Mains
of Dun, Forfarshire, of a mare of his which, having been neglected to be
watched at night, or even removed from the stable, was found in the
morning lying on the floor with her womb protruded, and the foal
smothered in it. The mare shortly after died in great agony. Itisa
remarkable fact, that few people have observed mares to foal, even though
watching for the purpose, for somehow they contrive to foal when left
by themselves for even a few moments. I have endeavoured for suc-
cessive years to witness the foaling both of blood and draught mares,
and was always disappointed. A mare will eat with heartiness until the
pains of labour seize her, when she suddenly lies down, foals easily,
quickly, forcibly, requiring no assistance, and starts to her feet almost
immediately after parturition, takes up with, though licks but little at,
!‘el' foal, and soon begins to eat again. The foal is not long of gaining
its feet after a few staggering attempts on its long legs, but some time
elapses before it can steady itself, so as to lay hold of the teat. Itshould
be assisted in this its first attempt, in order to get filled with rhilk, after
which it may lie and sleep amongst straw until it becomes dry. The
Placenta soon drops from the mare, and should be immediately removed.
The thin pellicle which covers the foal, is, when dried, very like the finest

gut-skin used by gold-beaters, and it forms a very good protection from
the air when applied as a plaster over the surface of a green wound.
The mare should have a drink of lukewarm water and oatmeal, and a few
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bandfuls of corn, after parturition, and, on partaking of which, she may
be left with the foal. For the sake of increasing her milk, she should
be put to grass immediately after foaling, if she is not on grass, and should
remain there without being put to work for a month ; by which time she
will have recovered her tone of body sufficiently to bear again the fatigue
of labour. The sort of work for a mare having a foal, should be of a
nature to interfere but slightly with the more important operations of the
farm ; because having to suckle the foal every half yoking, she should
be employed singly, such as at sowing and scuffling turnips, scuffling
potatoes, and leading grass or other forage. 'When the mare is again
made to work, the foal should be left by itself to rest in a well-littered
apartment of the steading until it become accustomed to be alone, rather
than in a court or hammel, out of which it may attempt to escape and
injure itself. Should there be two mares with foals, both should be
worked together; the treatment of both being alike, little inconve-
nience will arise to work, from being taken to their foals out of yoke to-
gether (1562.). A stout mare will be able to perform her own share of
summer work, and bring up a foal at the same time ; but should she be
in a weakly state, which she will be when becoming old, or is over-
worked, she should be put either to very gentle work, or to work only
in half yokings, or one yoking a-day, or be idle altogether and constantly
with her foal. She should not be neglected of corn, however, though
idle at grass with her foal. It is seldom that any illness attacks a draught-
mare while bringing up a foal, and it is as seldom that any thing is the
matter with a foal. Ihad one work-foal, however, which, though safely
and easily foaled, and seemed lively enough, could never stand upon its
feet, or lay hold of a teat, and it died in the course of the day after it
was foaled, though fed on cows’ milk. A mare when thus deprived of
her foal, should be occasionally milked, and kept on dry food for a few
days, until the tendency of the milk to secrete subsides. The mare
will be ready to receive the horse in 3 weeks or a month at farthest after
parturition, and the first symptom of heat is frequent twitching of the
vulva, and emission of a clear fluid. When a mare is touched in this
state, she immediately presses towards the object that touches her.
(2611.) In presenting a mare to the stallion, caution should be used
to prevent her striking him with her heels when she refuses his atten-
tions ; and this consists simply in holding her by the head with a bridle
across the outside of the stable door, while the stallion is kept within,
and allowed to snuff and pinch her flank. If she takes the teasing kind-
ly, presses closer towards him, twitches the vulva, and emits, she is in
proper heat, but if she squeal and kick whenever he touches her, she
is in an unfit state for him ; but the tickling of the horse for a time not
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unfrequently confirms the season of the mare when it at first evinces a
doubtful issue. If in season, she should be taken to an open piece of
level ground, and held by the head as long as the horse covers her, and
the time occupied by a stallion in covering is much longer than by the
bull or tup, which is instantaneous. A horse which is safe to use re-
quires no encouragement from his leader, but many need some assistance
from him. Making a mare stand to the horse by a twitch on her nose is
an unnecessary act of cruelty ; for if she will not voluntarily receive him,
she will not become impregnated by any force that can be used against
her. One cover is quite sufficient at a time. In about 3 weeks it will
be seen whether the mare has held to the horse ; and should she again
exhibit symptoms of season, simple and safe expedients may be used
to secure her holding, such as throwing a bucket of cold water upon her
rump the moment the horse leaves her, or drawing blood from her
neck vein while the horse is covering, or, what is better than all, un-
less the season is going rapidly off her, retaining the horse all night and
offering her a fresh cover in the morning, or, to adopt a different plan
altogether, covering her with another horse, or another kind of horse—
one or other of which expedients generally secures the holding, unless the
mare is past bearing, which casualty befalls mares at very different ages.
I'was told by a man who led stallions for many years, that the expression
of a sigh, from both horse and mare, immediately after an embrace, is
an infallible sign of the mare proving in foal. The circumstances
which militate against a mare’s holding in foal is too high and too
low condition. Whenever a mare is seen to eject semen as soon as
the horse has left her, she will certainly not hold. Sometimes the fault
is as much that of the horse as the mare, for when subjected to much
travelling, and is, moreover, not a good traveller, and has undertaken more
service than he can easily overtake, he is often so much fatigued when
brought to a mare, especially towards evening, as to be quite unfit for
effective service. When a horse is observed to be in a state of lassitude,
the best policy for the farmer is to give the horse and his leader a night’s
quarters, and let him cover the mare in the morning when he is compara-
tively fresh. Many farmers grudge maintaining a horse and man all
night, but much better incur that small expense than run the risk of a
mare proving barren. When a mare has been covered 3 separate pe-
riods without success, it is needless to persevere with her, as the foal
will come too late next scason, and a late foal is as objectionable stock
to bring up as a late calf.

(2612.) No farmer rears a stallion for the use of his own mares only,
the cost of maintaining one for the purpose would soon exceed the pro-
fit. The usual practice of the owner of a stallion is, to travel him
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within a certain extent of country for the season, which commences at
the beginning of April and terminates at the end of June. He com-
monly enters his horse in competition at a local agricultural show, where
if it happen to obtain a prize, a district is allotted him. Besides the value
of the premium, and gaining a district, the prize obtains for the horse
a good name and a profitable season, for most farmers are desirous to
employ a prize-horse. The number of mares limited to a horse which
obtains a prize is commonly 60, at 1 guinea a mare, but theé number is
seldom adhered to, because many of the farmers, instead of paying the
guinea, make a bargain, offering less money, or only agreeing to pay even
the lesser sum, should the mare prove in foal ; and to secure a good sea-
son, the leader of the horse agrees to the terms, and makes up the gross
sum he considered by the rules of competition he was entitled to, by
either taking more mares than the stipulated number, or by travelling
beyond the district, or by doing both; and who can blame him in the
circumstances? In this, as in many similar matters, farmers are very
shortsighted, for in thus attempting to save a few shillings they run the
risk of losing a foal, by compelling the horse to be overmorked. The
horses which fail of obtaining a prize take up districts for themselves,
and receive any amount of fee they can bargain for; and these extra
horses usually prove the means by which farmers beat down the fee of the
prize-horse. In these various ways the country generally is supplied
with the service of staliions. Sometimes a man purchases a stallion from
the breeder and travels him on his own account, and if he occupies a
small farm on which he can support the horse out of season, he may
derive a handsome profit from the horse every year. Of course, such a
man’s interest is to purchase a first-rate horse, and, when trammelled
with the conditions of a premium, to exact moderate fees.

(2613.) With regard to the treatment of a stallion on a farm, he should
be placed under the care of a man who will work him when at home,
and lead him for service when from home. While the stallion is young,
say 1 year old, he should be bridled in spring and taught to handle and
lead, and in summer get a run on good grass, in company with colts.
The next winter he should have a loose-box to himself, such as «, in the
work-horse stable O, fig. 4, Plate IV., or a loose-house, and supported
on the best food, prepared for him according to the directions given
in (1574.) to (1576.) inclusive. Next spring he should be regularly
broke in by an experienced horse-breaker, and taught to work as de-
scribed in section 58, page 691 of this volume. His work, however,
should never exceed his ability, in case his shape should be injured ; but
a little work, even at so early an age, encourages the growth of bone and
muscle, and renders the horse more easily handled and commanded. In
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. spring, when in hands, he may be exhibited at a show as an entire colt,
to help to make him known, if his figure is good ; if not, he had better
be castrated at once. A good run at grass, for a couple of months, after
this discipline, in a securely fenced field, in company with colts, is of
great service ; and if the fence is not trustworthy, he might be sup-
plied with cut grass in one of the hammels or courts. If thus confined,
every thing loose should be removed from the court or hammel, that he
may not blemish his legs upon them. In the following winter he should
be supported on the best food, in a loose-box ; and towards spring should
be well kept, and groomed, and clothed, in order to keep him clean from
dust, and should be regularly exercised, to put him in high order and
condition by April, in time to be exhibited for a prize. When young,
not exceeding 3 years, he may appear leggy, and want middle in com-
parison with older horses, and may therefore be defeated in competi-
tion ; but if he have good shapes and promising points, he may, never-
theless, get a few mares to serve; and should he obtain a district by a
premium, the number of mares allotted to him should be very limited.
Many a farmer objects to a 3-year-old stallion serving at all; and, in
ordinary circumstances, I dare say it is better to refrain from service,
and then next year, when a 4-year-old, he will be in great vigour, and
possess plenty of substance. Such matters must be regulated by the
state of the horse. 'When a stallion undertakes to travel a district he
should be provided with a sheet and roller, with a light wallet strapped
across his back containing corn and beans, a few cleansing instruments,
such as curry-comb and brush, water-brush, foot-pick, and mane-comb.
Besides a bridle with curb-bar, to keep him in check, he should be pro-
vided with a stall-collar and water-chain, to fasten him at night in a
stall when a loose-box cannot be had. His shoes should be light, and to
be durable, they should be steeled in_the fore-bits and heels, the former
being only a thickening, and the latter a little turning up of the shoes.
The shoes usually worn by stallions are very clumsy, and, in case of ex-
cited action in the horse, are apt to cause him tramp himself. It is per-
haps too much fatigue for a man to walk with a stallion in all his journeys
during a season, and the only remedy for the inconvenience is to give
him a pony gelding to ride upon ; but should possession of a pony induce
him at any time to trot the stallion along the hard road, to make up for
time spent in his own indulgence, or to overwalk him in too long jour-
neys, it would be much better to cause the man to walk who would so far
forget his duty ; and, at the same time, to forbid him, with strict in-
junctions, to mount the horse’s back. If the leader has a proper idea of
'his work, he will divide the district so as to go over it all in regular order
in the time a mare would come again into heat should she prove not in
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foal. He should keep a book and enter the services of the horse day
by day, not merely as a memorandum, but as a detailed document, by
which to make up his accounts correctly, and in case of dispute arising
from alleged negligence of service, to prove the regularity of his attend-
ance. I have witnessed disagreeable disputes arise from the leader ne-
glecting to keep an account of the services of the horse. It is custom-
ary, when the farmer affords a night’s quarters, to do so gratuitously, and
even supply the corn ; but unless otherwise arranged, the understanding
is, that the man supplies the corn and beans from his own store. A
stallion in his travels requires at least 5 feeds or 1 stone of corn a-
day, with a proportionate quantity of beans, at 5 separate times. He
should always rest at noon. He should be supplied frequently with
water during the day. Whenever he halts, his skin should be wisped
and brushed, and his tail and mane combed. Every night he should
have his feet searched with the foot-pick, and washed clean with the
water-brush ; and should they feel hot and hard when travelling in dry
weather on dusty roads, a stuffing of cow-dung and clay forms a cooling
poultice. A bran-mash at night, twice, or, at least, once a week, on
Saturday night, with 1 oz. of nitre, proves an excellent alteratixe.
His litter should be ample to encourage him to lie down and rest at
night. It should always be borne in mind to give his food at stated
hours every day, along with the conviction, that it is his food alone which
enables the horse to maintain his condition and consequent spirit on his
very exhausting travels. A stallion that loses condition and spirit to a
considerable degree on his travels, one, in short, that wants bottom, is
unworthy of serving draught-mares, for his progeny will assuredly prove
as soft as himself.

(2614.) The usual treatment of draught-korses in summer is to allow
them to lie out in the pasture-field all night, and give them cut grass
between the yokings in the stable. Forage is supplied them, because
the time between the yokings is too short to fill themselves with grass
on pasture ; but on the Borders, where the first yoking is over by 9 or
10 o'clock in the forenoon, the horses are put into the pasture-field until
the afternoon yoking at 1 o'clock ; and this plan saves all the trouble of
cutting grass for the horses. The piece of grass allotted to horses is
cut by the ploughmen, who each take the duty for a week by turns, and
he quits the yoking in time to allow him to cut the requisite quantity
and cart it to the stable. It is not his duty to supply the racks in the
stable, except his own horse’s, but to empty the load of grass on some
convenient spot near the stable-door—a dirty and slovenly practice. No
doubt it is better to keep the fresh cut grass in the open air than to put

. 4
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it into a house ; but still a crib or enclosure could be made in a shady
place conveniently near the stable, to keep the grass fresh, and place it
off the dirty ground.
(2615.) Grass is cut with the common scythe, which is so well known
an implement, that a particular description of it seems unnecessary. A
few words, however, on the ckoice of scythes and of the manner of mount-
ing them, may be useful to you. The handle, or sned or sneath, fig. 452,
a b, is made either curved to suit the sweep of the instrument by the
hands round the body, as in the figure, or straight, and the suitable-
ness of both for work you shall learn when we come to consider har-
vest-work. The curved sned is usually made of willow, which, being
shaped in hot water, and restrained, on being relcased when the wood
becomes cold, retains the shape. Of scythes there are various kinds: the
common kind keeps its edge but a short time, and in the long run is, I
believe, more expensive than the patent kind, which consists of a steel
plate rivetted between 2 small rods of iron, and which plate will continue
to cut keenly until it is worn to the back-
bone. The length of the blade of scythes
variés from 28 inches to 46 inches, and the
price of the common kind varies between
these lengths from 2s. 4d. to 3s. 3d. each,
and the patent from 3s. 2d. to 4s. 8d. each.
There are besides these other kinds term-
ed crown, labelled, and extra-warranted
scythes. Bent sneds cost from 1s. 3d. to
_1s. 6d. each, straight ones 1s. each. The
straight are made of any sort of wood ; I
have seen geod ones of larch. Scythesare
sharped with strickles and stones. The
strickles are made of fine sand embedded
in an adhesive medium laid over the sur-
- face of a piece of wood of square or flat
shape, and cost 6d. each. They are used
to smoothen the edge after the stone, and
serve of themselves, for a time, to keep
the edge keen; and they are always at-
tached to and carried along the upper end
of the sned at d, by a T headed nail and spike. Scythe-stones are either
8quare or round, are formed of the same sandstone as grindstones, and
cost 4d. each. They are only occasionally used to set a new edge on

the blade. Ragstones cost 4d. perlb. The blade of a scythe is mounted
VOL. 1I. 3 H

Fig. 452.

THE PATENT SCYTHE WITH BENT SNED.



850 THE BOOK OF THE FARM—SUMMER.

in this manner :—the sned is furnished with an iron ring at the end,
to which the blade is attached ; the projecting hook at the butt-end of
the blade is embedded flush into the sned by taking away a portion of
the wood, and the ring is then slipped over the embedded hook, and is
held tight in its position by an iron wedge as at a. The peculiar posi-
tion which the blade bears to the sned is determined by measuring the
length of the blade a ¢ straight along the sned from a to d, where is
fastened the handle for the right hand, and the same length from d to ¢
fixes the point of the scythe, so that a d ¢ forms an equilateral triangle ;
and of course the blade stands at an angle of 60° with the sned.
Theory would advise the placing of the plane of the blade parallel with
the ground, when the scythe is held as intended for cutting ; but prac-
tice requires the cutting edge to be a little elevated above the ground,
and above the back of the scythe which sweeps along the surface of
the ground ; and the reason for keeping the edge elevated is, that it
would not only be apt to run into the ground if swung parallel with it,
but the scythe would be worked with greater labour, as the stems of the
plants to be cut would present an obstacle directly at right angles against
the blade, whereas the edge set upwards cuts the stems in an oblique
direction. The blade is still farther secured in its position by the grass-
nail £, which is hooked by one end into a hole in the blade, and is nailed
through an eye by the other to the sned; and a great use of the grass-
nail is to prevent any plants cut from being entangled between the blade
and sned. The left-hand handle e is placed to suit the convenience of
the workman. I shall reserve remarks on the mode of using and sharp-
ing the scythe until we treat of harvest-work.

(2616.) Objections have been made to pasturing grass at all by any
species of stock, inasmuch as the same extent of land will maintain
a greater number of animals when cut and given them in houses or
yards. To express this proposition shortly, soiling is a more profitable
and less wasteful mode of using grass than pasturing. Although there
is much truth in the observation, it is too generally expressed to be true
in all cases. In the case of mountain-grass it is evidently an impracti-
cable proposition to use it by soiling. Much cattle and sheep must, there-
fore, be allowed to pasture ; and with regard to much of the old grass of
the low country a great part of the summer would elapse before it would
be fit for the operation of the scythe. What is to become of stock in the
meantime ! The only other grass left are the cultivated kinds, sucb as
clover and ryegrass, and that from irrigated meadows. Of these two
kinds it is quite possible to procure a supply of cut grass from water
meadows by the time the Swedish turnips are exhausted in the begin-
ning of June ; but the cultivated grasses are not fit for cutting by that
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time except in the neighbourhood of large towns. What, again, is to
become of stock in the meantime? Some other plants than clover and
ryegrass must be cultivated to support the stock till that period ; perhaps
lucerne and Italian ryegrass might be cultivated for the purpose, but both
cannot be cultivated everywhere, for lucerne will not thrive in Scot-
land, and before either could be cultivated any where for an extensive
system of soiling, a different system of husbandry will have to be con-
trived, and a system to produce early forage in a late climate will not be
easily discovered. In regard to the comparative extent of ground re-
quired for soiling and pasturage, it has been alleged to be 3 to 1 in fa-
vour of soiling ; that is, 33 head of cattle were soiled from 20th May to
the 1st of October 1815 on 17} English acres, and which number of
cattle, it was said, would have required 50 acres to pasture them.* On
the face of this statement I would say, that any 33 head of cattle that
could be maintained on 173 acres of cutting grass, would as easily be
maintained on the same land on 33 acres of pasture—1 acre of pasture
to an ordinary-sized ox being quite sufficient to maintain it from May
to October. So that the proportion is reduced from 2 to 1, which I be-
lieve is near the truth in regard to the maintenance of oxen. In re-
gard to work-horses, it is different, for they will certainly require a
much greater extent of ground in cutting grass than in pasture. To cut
grass, however, for all the cattle on a large farm, to lead it to the stead-
ing, and to supply them with sufficient litter in summer, is what I con-
sider an impracticable thing, were it for no other reason than that the
crop of grain on any farm that admits of its grass being pastured cannot
afford sufficient straw to litter stock the whole year ; and if sheep are to
be included in the soiling system, where is the steading that could afford
them accommodation? Nor is the objection against grazing of the
manure of animals being entirely lost, altogether valid, because land that
is constantly grazed will support stock to an indefinite time; whereas
where grass is cut and carried off every year, the time will soon arrive
when the grass can no longer be cut, until manure be applied to the
ground. Does not this circumstance of itself shew, that the dung dropped
on pasture is not entirely lost, and that the land derives considerable
advantage from being pastured? I have often thought that all the
work-horses on a farm might be supported in the steading night and day
upon cut grass. I have tried the experiment twice myself, but failed
in both cases, at one time for want of cutting grass, the second cutting
h.aving entirely failed that year, and the other for want of straw for
litter until the arrival of the new crop. The straw might have been

- @ Bee Binclair's Code of Agriculture, p. 424, and Notes, p. 73, paragraph 354.
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economised in the stable, but the stable in summer, eten with open doors,
ventilators, and no hay-loft, is insufferable ; and the horses required far
more straw to keep them dry in the hammel on cut grass than they did
on straw and corn in the stable in winter. Taking all these untoward
circumstances into consideration, they lead to the conviction that soiling
on a large scale is impracticable ; and until early growth of grass, as
well as a late growth of aftermath, and plenty of straw, are assured to
the farmer every year, I cannot see how soiling can be established as a
regular practice in husbandry on a farm of even moderate extent. On
a small scale where only a few animals of every kind are kept, I conceive
that soiling might be practised with advantage, and it behoves all small
farmers to make their grass land go as far as possible.

(2617.) Work-horses, when on grass, are subject to few distempers, the prin-
cipal being annoyance from a host of insects, and amongst these the common
Horse-fly or Cleg, and the Bot-fly, are the most troublesome. The ¢leg or gleg,
a term derived from the Danish klucg, Hematopota pluvialis, represented by a
in fig. 453, is so well known, that
a particular description of it seems Fig. 453.
unnecessary, It may be said ge-
nerally of the tribe of Tubanide,
of which this is one, that they ap-
pear in June, and come into full
force in autumn. They are more
plentiful in the southern than in
the northern parts of the country.
They delight in warm and sultry
weather; are most active on the
wing during the day, and there-
fore mbst troublesome to horses and
cattle when they stand most in
need of repose. They are particu- THE CLEG OR GLEG—H.EMATOFOTA PLUVIALIS.
larly excited and eager for blood
when the atmosphere is in a warm and humid state, such as it usually is after
a thunder shower; and it is this circumstance which has obtained the specific
name of pluvialis for the cleg. A remarkable fact in reference to this species
is, that the males are seldom seen, their numbers seem to be remarkably few
in proportion to those of the other sex, and they appear to subsist entirely on
the juices of flowers, and, in conformity to their innoxious habits, the organs
of the mouth are much less developed than in the female. The wings b are
speckled ; the eyes ¢ are green, with transverse undulating purple-brown bands ;
and d is an antenna, Another pest to the horse is the Great Spotted Horse-
bot, Gasterophilus equi, seen at a, fig. 4564. It is about 7 lines in length;
general colour clear yellowish-brown ; thorax inclining to grey; abdomen rust-
brown, with a tinge of yellow ; wings whitish; and legs yellowish. The an-
tenn® are inserted in the cavity of ihe face, as seen at b, the second joint
large and kidney-shaped, the remaining three forming a naked bristle as at c.
The eyes are equally distant in both sexes; mouth eithcr entirely wanting, or
consisting merely of an indistinct line or opening. This inscct takes no nourish-
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ment of any kind; in fact, the alimentary canal has no opening at its anterior
extremity. It flies in company, producing & humming sound. ¢ The femal,

Fig. 45¢.

THBE HORSE-BOT—GASTEROPHILUS EQUI.

having selected the individual to which her treasure is to be entrusted,” says
Mr Duncan, * she continues to hover about for a short time till the egg be
propelled through the oviduct, and placed in the pincers at the extremity of
the anal tube. Thus prepared, she makes a sudden descent upon the horse—
her body carried nearly in a perpendicular direction, and the ovipositor curved
forwards—and deposites the egg upon a hair, to which it instantly adheres
by means of a glutinous matter secreted along with it. This process, which
18 performed with such expedition that the fly can scarcely be said to alight
on the horse, is repeated at intervals till the whole of the mature eggs are dis-
‘{hﬂl‘ged." These eggs, which are very numerous, 400 or 500 being some-
ht‘nes placed on a single hair, are somewhat pouch-shaped, and chagreened
Wlt!l transverse and longitudinal striee, as seen at d. Under the guidance of
an instinet which cannot be sufficiently admired, the fly alinost invariably at-
taches her eggs to some part of the fore-quarter of the horse, the inside of the
h}ee'and the shoulder being the spots most commonly selected, so as to be
_vnthm the reach of his mouth, for he is himself to be made the unconscious
Instrument of conveying them into his stomach, where alone they can be brought
to maturity, the temperature of a horse’s stomach boing as high as 102° Fah-
renheit. Even when beyond the reach of the mouth, the eggs are not neces-
;‘“IY lost, for horses are in the habit of licking each other, and a horse free
rom bots may thus receive them from another. * When the eggs are mature,”
continues Mr Duncan, “ it would seem that the larvee make their appearance
;::lyl soon fxfte? they are touched by the tongue, the warmth and the moisture
ot dics‘:’rlltnbutmg to their immediate development. Indeed, if the larvee were
ve osed before reaching the stomach, or very shortly after, the eggs would
mrt’hmf’n Pass into the alimentary canal. The larves fix themselves by hooks
the o "’ml;l‘l tissue of the stomach, where they remain in security, uninjured by
clim?te er uAactlon of the gastric juice, and enjoying the warmth of a tropical
ate ron. small group of these larvse adhering to the coat of the stomach

presented by e. Their colour is pale reddish-yellow. Their only food
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seems to be the humour secreted by the internal membrane of the stomach, or
it may be the chyme, the latter undergoing a farther elaboration to adapt it to
their system. Bots take up their quarters in the stomach in the end of summer or
autumn, and pass the whole winter and spring months there, without undergoing
any change, save gradually enlarging and advancing to maturity. When that is
complete, they cease to retain their hold, pass into the intestinal canal, and are
ejected by the anus, On account of the many ordeals which this insect has to
pass in its transformation, perhaps not 1 in 100 of the eggs ever arrive at
the perfect state of fly. The Red-tailed Horse-bot, Gusterophilus hemorrhoida-
lis, though only half the size of the preceding, is nevertheless a greater tor-
ment to the horse. The female parent fly deposites her egas on the lips of the
horse, and this operation is attended with so mnuch pain, that no sooner does it
make him aware of the presence of the fly, than he tosses his head and gallops
off to a different part of the ficld, or, if he has the opportunity, betakes him-
self to the water, where his tormentor generally leaves him, having a peculiar
dislike to that element. Indecd all the tribe of gad-flies have, and, to avoid
them, it is not uncommon to see numbers of cattle lying on the sea-shore
until the approach of the tide alone compels them to retire. When this fly suc-
ceeds in fixing an egg, the horse rubs his mouth against the ground or upon
his fore-legs in great agitation, frequently striking out with his fore-foot, which
occasionally comes in contact with the jaw, and serves but to increase his irrita-
tion. The larvee are taken into the stomach, and fix themselves there, exactly
in the same manner as the greater bot. When they reach the intestines, they
remain a long time, casting anchor again in the rectum, where they cause great
uneasiness to the horse, causing him to kick frequently, and even rendering his
movements awkward., These bots should occasionally be looked for in horses
that have been out at grass the preceding year, at the extremity of the anus.
The only speedy remedy for getting quit of them is in back-raking by the anus.
The more rare species are the Gasterophilus masalis, salutiferus, and Clarkii.
Mr Bracey Clark was of opinion that the presence of bots in no way injured the
horse, but on the contrary, by stimulating the stomach, they tend to prevent
cholic, gripes, and other indigestions which affect the head of the horse and
produce stagwers.  The appearance of exanthemous eruptions on the skin,”
he says, ¢ and the formation of local abscesses, from the same cause of partial
irritation, often rclieve a general disorder of the system. The mucous mem-
branes of the skin possess this power, when irritated, in the most eminent de-
gree, and to these the larvee of the

&Estri are applied. Irritating the Fig. 455.

membrancs of the stomach in other
animals would excite nausea and
vomiting ; but the horse not pos-
sessing this power, his stomach is
peculiarly fitted for the stimulus
of such animals.”* An annoying
insect of less importance, is the
Chrysops caecutiens, a, fig. 455,
which is of a bright colour, and
though frequent in some parts of England, is not so great a pest there as to
horses on the Continent: b are the organs of the mouth, and ¢ is an antenna.

A HORSE-FLY—CHRYSOPS CECUTIENS.

* Clark's Essay on Bots, p. 40.
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Another fly, the Stomezyde calcitirans, is in size and markings not unlike the
common house-fly, Musca domestica. This insect attacks various animals, as
well as man himself, and becomes very troublesome in certain localities. It
attacks the legs, and its punctures are attended with great pain, especially in
damp moist weather® Another annoyance to horses is the forest-fly, Hip-
pobosca equina, soen at a, fig. 456 ; its antennw b, consist of a single tu-
bercular articulation, with 3 setee at the extremity. * This insect,” says Mr

Fig. 456.

TUE HORSE-FOREST-FLY —HI1PPOBOSCA EQUINA ; BIRD SPIDER-FLY—ORNITHO MYTA AVICU-
LARIA 3 AND BHEEP KED —MELOPHAGUS OVINUS,

_Duncan, “ is generally distributed throughout the country, but it is scarce
in all the northern quarters, and does not seem to become abundant till we
l‘.elfch the wooded districts of the central counties of England. It flies with fa-
cility, but seldom appears on the wing except during bright sunshine. June,
July, and August are the months it is in force. Its attacks are principally con-
ﬁ_"ed to horses. It occasions no other harm than an extreme degree of irrita-
“0'}, a_nd if the flies are numerous, the animal is apt to become unmanageable.
't insinuates itself by a sideling crab-like motion beneath the hair, and anchors
Ttself to the skin by means of its largely-toothed claws. It also runs about
am?“g.the roots of the hairs with great ease, creating an insufferable titillation,
which is still more increased by the frequent insertion of its proboscis into the
P}:l"es of the skin. The places to which it prefers attaching itself are the under
#ide of the belly, beneath the tail, and on the under side of the jaws. The in-
sect is 8o flat, tough, and unyielding, that it is by no means easy to kill it by
Eul‘:tszure. a.m! it is, moreover, tenacious of life. It is said that horses long ac-
Whicl:n:i to its attacks, become, in some measure, indifferent to them ; thos:e
malg a] Ve never ‘experienced this plague, which is enough to render some ani-
owi aimost f"’:“tlc, may be saved from it, according to M. Kaéllar, by the fol-
emng application. Take of mineral earth 8 oz., and of lard 1 lb., and make
Into a salve, Some of this salve is to be rubbed on here and there upon

* Quarterly Journal of Agriculture, vol. x. p. 529-46.
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the hair, and worked in with a wisp of straw. After 24 hours the salve is to
be washed off with warm water, in which brown soap has been dissolved. Care
must be taken that the horse does not catch cold.* This insect and its allies
are neither oviparous nor viviparous. The egg, when fecundated, descends from
the ovarium into a kind of matrix, consisting of a large musculo-membranous
bag, expressly designed for its reception, and analogous to the uterus of mam-
miferous animals. The egg is here hatched ; and the larva passes its life and is
converted into the pupa in the same receptacle. When the pupa is completely
formed, it is then extruded from the body of the mother in the form of a soft,
white, oviform body. It soon changes its colour to brown, then to black, and
at the same time the skin becomes hard and strong, so much so as almost to
resist the edge of a knife. Out of this body the insect makes its exit by a kind
of lid.”” The smallest insect ¢ on the same cut is the Bird-spider fly, Ornitho-
myia avicularia, of the same nature as the insect just described, but scarcely
half the size. Its claws are very strong, with two lobed appendages near the
base of each, as seen at d. It infests various birds, particularly the grouse and
black-cock. . Anthomyia metcorica is often troublesome to horses, by collecting
in clouds round their heads in warm weather, and flitting about with a kind of
Jjerking flight, and occasionally alighting on the lips and nostrils of the animal,
to his no small annoyance.t

(2618.) There is so curious a fact connected with the manufacture of scythes,
that I cannot refrain mentioning it. * In the manufacture of scythes, the
length of tho blade renders it necessary that the workman should move readily,
50 as to bring every part on the anvil in quick succession. This is effected by
placing him in a seat suspended by ropes from the ceiling, so that he is enabled,
with little bodily exercise, by pressing his feet against the block which supports
the anvil, to vary his distance to any required extent.”}

65. OF SHEEP- WASHING, SHEEP-SHEARING, AND WEANING OF LAMBS.

* Gay shearing time approaches. First, howe'er,
Drive to the double fold, upon the brim
Of a clear river—gently drive the flock—e
And plunge them one by one into the flood.”
Drer.

(2619.) I have said, that as lambs become strong enough to be put
to pasture, they always get new grass, in order to increase the milk of
the ewes (2371.). The new grass, to be pastured by ewes and lambs,
should be selected with judgment, and that intended for hay should
first be stocked, because it is found that new grass, if moderately

# Kollar’s Treatise on Insects injurious to Gardeners, Foresters, and Farmers, translated
by Misses J. and M. Loudon.

+ Quarterly Journal of Agriculture, vol. xi. p. 51-7.
+ Babbage on the Economy of Machinery and Manufactures, p. 27.



OF SHEEP-WASHING. 857

eaten down in spring, stools out, and affords a thicker cutting at hay
time, than if it had not been so pastured. For the same reason, the
new grass intended to cut for horses’ forage, should also be earlier pas-
tured, than what is to be pastured all the season, not ozly to give both
it and the hay-grass time to attain their growth when they shall be
wanted, but to give the pasture-grass time to become so strong as to
support being pastured. None of the new grass should be eaten too
bare, even the part which is to be pastured by the ewes; and rather than
commit such:a mistake, even in a late season, the ewes should have a
hasty run over the best of the older grass for a fortnight or so, till the
hained new grass has revived. After the castration of the lambs (2377.),
there is nothing to do to them until the ewes are washed preparatory to
shearing the wool from them, and which is done about the beginning of
June (2379.).

(2620.) When the turnips are all consumed, and the time has arrived
for the last of the turnip land to be ploughed up for barley (2388.), the
hoggs receive a change of treatment. The wether-hoggs are either sold
to the dealer off the turnips, or put to grass till shorn of their wool, and
then disposed of; but the ewe-hoggs are always retained on the farm,
because it is they which supply the waste of ewes, and are, of course,
clipped of their wool in due time. The circumstance that determines
which of these ways the mether-hoggs should be treated, is the state of
the wool and mutton markets. If you find, on examination, that the
hoggs are so forward in condition as to realize as much money off the
turnips, with current prices, as they probably would, after being kept
for a month on grass, and washed and clipped, it is, of course, more pro-
fitable to dispose of them at once; and, independent of this circum-
stance, should you fear the grass to prove insufficient to support them
well till they are clipped, there is a necessity for parting with them im-
mediately off the turnips; but should you find that you have grass to
maintain their condition, and that the wool market is likely to be brisk,
it would, of course, be advisable to clip them. It is of less importance
to increase the condition of the eme-hoggs off the turnips by putting them
on the best grass, nevertheless they should not be allowed to fall off
In condition, for fear of injuring the quality of their wool. If you de-
termine on selling the wether-hoggs, you should first ascertain their
value; and in attempting this you will at once perceive, that a sheep
wearing its coat of wool cannot be subjected to the ordinary rules of
Measurement; nor can its true weight be found by weighing it alive,
because the weight of the wool enters as a disturbing element into the

calculation, and the value of that material depends on very different cir-
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cumstances from that of mutton. A new clipped sheep, however, may
either be measured or weighed, and its value ascertained pretty nearly.
The eye and the hand must be employed to judge of the weight of a
rough sheep, and there is no more certain way of acquiring a correct
judgment of its weight in that state, than by first handling the sheep in
the way I have described in (1387.), and weighing the 4 quarters after
it is slaughtered. An average sized sheep of a large flock thus treated
will enable you to form a pretty correct idea of the average weight of
the whole, and the market price of mutton per stone is quoted in all the
newspapers of the day.

(2621.) The season for mashing sheep having arrived, a fit place -
should be selected for the purpose. It should consist of a natural rivulet,
or, where that is wanting, of a large ditch, having both its banks clad -
with clean sward. The next step is to form a damming across the rivu-
let, if it is not naturally sufficiently deep of water to conduct the opera-
tion of washing. The bottom of the river or ditch should be hard and
gravelly, and the water in it pure, or it will not answer the purpose, asa
soft and muddy bottom, and dirty water, will injure the wool more than
do it good. A damming may be made either entirely of turf-wall built
across the stream, though that imposes considerable labour and waste of
grass, or with an old door or two or other boarding placed across the bed
of the stream, supported by stabs against the weight of water, and the
chinks at the bottom and sides filled up with turf; and over which, when
the water accumulates, the water falls. In constructing this dam, the
overflowing should be as great as to cause such a current in the pool
as to carry away quickly all impurities, such as earthy matter, greasy
matter, small locks of wool, and scum. One side of the pool is occupied
by the unwashed, and the opposite by the washed sheep. They are
confined in their respective places by flakes, fig. 216, or nets, fig. 217.
To prevent any sheep taking the water of themselves, which they are
apt to do when they see others in before them, the fence should be re-
turned along the sides of the pool as far as the men who wash the sheep
are stationed. Fig. 457 brings out all these particulars pretty well. The
damming a a, by means of doors and stabs, and turfing, retain the water
until it overflows. The net on each side of the pool is returned so far
down both its sides. The depth of the water is seen to take the men to
the haunches—the proper depth.

(2622.) Everything being thus prepared at the pool, the sheep are
also prepared for the washing. The lambs not being washed, and to
save trouble with them at the washing pool, they are separated from
their mothers, and left in a court of the steading until the washing is




OF SHEEP-WASHING. 859

over. The ewes, hoggs, and dinmonts are all taken to the pool in a lot.
They should be driven gently, and not allowed to be at all heated. The

Fig. 457.

SHEEP-WASHING.

ewes will be troublesome to drive, being always in search of their lambs ;
but notwithstanding this annoyance, they should not be dogged, and
rather give them plenty of time upon the road. They should be driven
along the road most free of dust or mud. The men who are to wash
also prepare themselves by casting their coats, rolling up the sleeves
of their shirts, and putting on old trowsers and shoes to stand in the
water with. The shepherd and other 2 men are quite enough to wash
a large number of sheep thoroughly, but if the stream is very broad,
another may be required to save time in handing the sheep across.
These 3 men are represented in the figure, ¢ being the shepherd, and
the last man to handle the sheep, and @ and c his assistants. At least
2 men are required to catch the sheep for the washers, of whom 1 is seen
at 5. On an occasion of this kind the men receive a gratuity of bread
and cheese, and ale, and also a dram of spirits as a stimulus, as at A, where
the dog is seen to keep watch. Indeed, some stimulant of this kind is
Tequisite for men who stand for hours in the water, the lower half of
their body being chilled by the water, and the upper half being heated
by the work, If they were provided with large fishermen’s boots they
would less require such a fillip.

(2623.) The mashing is performed in this way :—While the 3 men
are taking up their positions in the water, the other 2 are catching a
sheep; and to render this fatiguing work more easy, the fold should not
be made larger than to contain the sheep easily. A sheep is caught,
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and is being presented by b to the first washer ¢, who takes the sheep
into the water, and allowing its wool to become saturated with it, turns
it over upon its back, keeping up its head, and taking a hold of the
arm of a fore-leg with either hand, and of the wool on the opposite side
of the head with the other. He then dips the sheep up and down, to
and fro, and from one of its sides to the other, slowly, causing all the
wool to wave backwards and forwards, as if rubbing it against the
water. In doing this the water becomes very turbid about the sheep,
and he continues to do it till it clears itself, when he hands the sheep to
the next washer d, standing in the middle of the stream. Whenever ¢
gets quit of one sheep, another should be ready by the catchers for him
toreceive into the water. The second washer @ holds and manages the
sheep in the same manner ; and then hands it to the shepherd e, and is
immediately ready to take another sheep from the first man. It is the
duty of the shepherd to feel if the skin of the sheep is clean, and every
impurity removed from the wool. The position of the sheep on its back
is favourable for the rapid descent of earthy matter from the wool.
Wherever he feels a roughness upon the skin, he washes it off with his
hand, and wherever any clots are felt in the wool which have escaped
the other washers, he rubs them out. The belly, breast, and round the
head, he scrubs with the hand. Being satisfied that the sheep is clean,
he dips it over the head while turning it to its natural position, when it
swims ashore, and gains the bank at g. Its first attempts at walking on
coming out of the water are very feeble, its legs staggering under the
weight of the dripping fleece ; in a little after it frees itself from the
water entirely by making its fleece whirl like a large mop. It will be
observed in the figure that the 3 men do not stand abreast across the
water, but in eschelon, and they stand so for this rcason, namely, the
sheep being in the dirtiest state when in the hands of the first man ¢, his
standing farthest down the stream allows the dirtiest water to flow away
at once, and not come near the stations of the other men. The sheep
being in a comparatively clean state when it reaches the second man
d, the water from it cannot render that more dirty which runs past the
first man ¢. In like manner, the same sheep, when with the shepherd e,
can but very slightly render the water impure to those below it, and
being washed highest up the stream, gets an ‘immediate supply of the
cleanest water for finishing its washing. This is the way in which
sheep are washed in the Lowlands, and from 2 to 3 scores may be
washed in 1 hour, according to the size of the sheep, the activity of the
washers, and the supply of water. Tups are washed 2 or 3 weeks before
the rest of the flock, and clipped as long before to allow time to their
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wool to grow ; and as they are usually in high condition, their new wool
rises soonest, and, of course, soonest allows the old fleece to be taken off.
After washing, sheep should not be driven along a dirty or dusty road,
nor should they be put into any grass-field having bare earthy banks,
against which they might rub themselves. In fact, they should be kept
perfectly clean until their fleeces are taken off. How long they should
be kept depends on the state of the weather, for the wool must not only
‘be thoroughly dry, but the yolk, as the natural oil of the wool is called,
must return again into it. Perhaps 8 or 10 days may suffice to produce
both these effects. But another circumstance more important than
either should receive attention before the wool is clipped, which is, that
the new wool be risen from the skin before the old be attempted to be
taken off. Disregard to this state of the flecce will make good clipping
very difficult to accomplish, and it will certainly deteriorate the appear-
ance of the fleece. You need be under no apprehension of the wool
falling off when the new growth commences, for wool will remain for
years upon the sheep’s back if not clipped off, and the sheep be in a
clean and healthy state. How many years the fleece may continue to
grow I do not know, but I have seen a 3-years’ fleece. Lord Western
shewed Anglo-merinos, at the Show of the Royal English Agricultural
Society at Oxford in 1839, the fleeces of which, when clipped, weighed,
I think, 20 Ib. each.

(2624.) A place under cover should be selected for clipping the fleeces.
The straw-barn L, fig. 4, Plate IV., of the steading, is a very suitable
place for the purpose. The end next the chaff-house 7, between the two
doors, will answer for the clipping process, and the remainder will con-
tain the sheep under cover until they are returned clipped to the fields
again. The clipping floor is prepared in this way: Let clean wheat
straw be spread equally over the floor 2 or 3 inches thick, and spread
over it the large canvass barn-sheet, the edges of which should be nailed
.fiown tight to the floor. The use of the straw is to convert the floor
Into a sort of soft cushion for the knees of the clippers, as well as for
€ase to the sheep. A broom should be provided to sweep the cloth clean.
A board 2} feet above the floor should be provided to wind the fleeces
upon, and it may be placed along the wall of the barn opposite to that
occupied by the clippers. A space near this should be cleaned, and a
sheet spread upon it, for putting the rolled fleeces upon. The remain-
der of the barn should be cleared of dust both from the floor and walls
as high as the sheep can reach, and a little clean straw strewn upon the

floor for them to lie upon.

(2625.) The instrument by which the wool is clipped off sheep is
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named wool-shears, as seen in fig. 458. They require no particular de-
scription farther than to explain that the bend or bow! a, which connects
the two blades, acts as a spring to keep
them separate, while the pressure of the
hand on each side of the handle & over-
comes and brings the blades together.
There are wool-shears which have addi-
tional springs placed between the handles
b to separate the blades more forcibly, THE WOOL-SHEARS.
but are not so agreeable to the hand as
the simple bent spring a. Sometimes the spring of a is so strong as
soon to tire the hand, to relieve which a piece of cord is wound slackly
round the handles. Strong shears are more easily worked if held near
the blades ; but if held upon their sharp edges they will soon hurt the
hand. When not in use, the blades are held together by their points
being passed through a ring of leather. A rag-stone is used to sharpen
wool-shears. The cost of the shears is from 2s. 6d. to 3s. 6d. each. A
shepherd requires 2 or 3 pairs to do other jobs, and he makes it a rule
to use clipping-shears on no other occasion than at regular shearing.
(2626.) In case of dew or rain in the morning, it is customary to bring
into the barn as many dry sheep on the previous evening as the clippers
will shear on the ensuing day. About 1 score of Leicester sheep to each
clipper is considered a very good day’s work. It is a frequent custom
for neighbouring shepherds to assist each other; and though the plan
does not perhaps expedite the entire sheep-shearing of the country, yet
a number of men clipping at the same time makes work seem lighter,
and it gets the clipping of any individual flock the sooner through. It
is seldom that a steward can clip sheep, but is an accomplishment not
unfrequently possessed by a hedger, and if the cattle-man has been a
herd, he can lend a hand as far as he is able, and in this way a party of
clippers is mustered upon the farm itself. Clipping being both a dirty
and heating work, the coat should be stripped, and the oldest clothes
worn ; and the hat and the vest are commonly thrown aside. Garters
or tight knee-breeches will be found very irksome pieces of dress in clip-
ping. There is an order followed in the classes of sheep as they are
clipped ; the tups are taken first, then the hoggs, and lastly the ewes;
and where there are dinmonts or wethers, they follow the tups. The
reason for adopting this order is, that as tups are highest in condition,
and having been earliest clipped the season before, their fleece rises ear-
liest in this; and if they are to be let in autumn on hire, the sooner they
are washed and clipped they will then shew in better wool. Hoggs,

Fig. 458.
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too, being forward in condition, should be ready before ewes, as the
latter lose their flesh by suckling, or require longer time to bring the
yolk again into their old wool, and for the new to rise. The object of
washing the sheep perfectly clean, will be apparent at shearing; for if
the shears grate upon anything, they will make bad work; and if any
dirt is found on clipping, either upon the skin or fleece, the shepherd is
alone to blame who had the sheep last through hands, and had the
charge of them afterwards on pasture.

(2627.) Clipping is done in this way: Whenever a sheep is caught in
the barn, every straw or dirt on the wool or hoofs should be taken away
before it is laid on the canvass carpeting. Clipping consists of 3 stages,
the first of which is represented in fig. 459. After setting the sheep on

THE FIRST BTAGE OF CLIPPING A SHERP.

its rump, and, on the supposition that the clipper is a right-handed

m‘“}’ he goes down on his right knee, and leans the back of the sheep
against his left leg 4. Taking the shears in his right hand, and holding
up the sheep’s face with his left, he first clips the short wool on the
::Ck, and passes down the throat and breast between the fore-legs to

e belly. Then placing the fore.legs under his left arm, as seen at &

under c, the belly is left exposed to be next shorn across from side to
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side down to the groins. In passing down here, while the shears d are
at work, the left hand e is engaged keeping the skin tight where it is
naturally loose. The scrotum f is then bared, then the inside of the
thighs g g, and then the under side of the tail 2. These complete all the
parts of this position. For clipping this part of the sheep, small shears,
as in the figure, will suffice ; and as the wool is short and of a detached
character on the under side of a sheep, it is best clipped away by the
points of the shears, as by d.

(2628.) The shears are used in a particular manner, to be safe alike
to the fleece and the skin of the animal. The essential thing is to
keep the points always clear of the skin, for if held downwards, ‘they
will inevitably run into it, and should such a prick be made when the
hand is about to close, the consequence will be, that a large piece of the
skin will almost be clipt out before the clipper is aware of what he is
about. This is a common error committed by new clippers, and it is a
great offence in any clipper’s hands. The only way to avoid this serious
injury to sheep, is to rest the broad part of the shears only and always
upon the skin. In this position, with the skin drawn tight by the left
hand, the shears are made to move forwards with a hold of the wool not
exceeding 1 inch in breadth, in very short and frequent clips, taking care
only to bring together the broad parts of the blades from where they
are seen to separate in fig. 458 to as far as ¢, keeping the points always
apart. The form of the carcass of a sheep being round, it is clear that
the shears cannot make a long clip by bringing the points of the blades
together at every stroke, without cutting the wool with the points at
a considerable elevation above the skin. Very short clips, no doubt,
make slow work, but rather work slow with short cuts than injure the
wool with long. Experience will teach you to make longer clips effec-
tive when you know how to manage the shears dexterously.

(2629.) Fig. 460 represents the second stage of clipping. Its posi-
tion is gained by first relieving the fore-legs from the first position,
fig. 459, and, gently turning the sheep on its far side, the fore legs ¢ are
put under the right or clipping arm £, while the clipper, going on both
knees, supports the shoulder of the sheep upon them, thus giving the
animal an easy reclining posture. You may rely upon this fact,
that the more at ease the animal feels, the more readily will it lie quiet
to be clipped. Supporting the head of the sheep with his left hand, the
clipper first removes the wool from behind the head, then around the
entire back of the neck to the shoulder top. He then slips its head
under his left arm, as @ under g. Having the left hand thus at liberty,
he keeps the skin tight with it, while he clips the wool with the right,

6
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from where the clipping in the first position was left off to the back bone.
In the figure the fleece appears to have been removed about half way
down the carcass, the left hand & is laid flat, keeping the skin tight,

Fig. 460.

THR SRCOND STAGE OF CLIPPING A SHEEP.

while the right hand e holds the shears at the right part and in the pro-
Per position. The clipper thus proceeds along the thigh and the rump
to the tail ¢, which is entirely bared at this time.

(2630.) Clearing the cloth of the loose parts of the fleece, the clipper,
h.°1d_ing by the head, lays over the sheep on its clipped side, and still con-
tinuing on his knees, slips his left knee a, fig. 461, over its neck to the
ground, while his left foot 5, resting on the toe, supports the left leg ¢
over the neck of the sheep, and keeps its head & down on the ground.

13 the third position in clipping. The wool having been bared to
;he shoulder in the second position, the clipper has now nothing to do
Ut to commence where it was left off in the first position, and clear the

leece entirely to the back bone, meeting the clips where they were left
YoL. 11, 31
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clipped to perfection should have no marks at all, for they are formed of
small ridglets of wool left between each course of the shears; but such
nicety in clipping with shears is scarcely possible, and, at any rate, the

Fig. 462.

A NEW CLIPPED SHEEP—THE PARALLELOGRAM SHEWING ITS SYMMETRY,

time occupied in doing it would be of more value than all the wool that
would be gained. It should be borne in mind, however, that the closer
a sheep is clipped, it is the better clipped, and is in a better state for
the growth of the next year’s fleece.

(2632.) I have introduced so many illustrations on this subject, in or-
der to shew the most easy positions that can be assumed in clipping, both
to man and animal, that these positions may easily be compared with the
¢ommon ones. On making this comparison, it is necessary to look again at
the first stage of the process, fig. 459, the common practice being to place
the sheep upright on its tail, and the clipper to stand on his feet, sup-
Porting its back against his legs—an insecure and painful position for
the sheep, and an irksome one for the man when he bows down to clip
the lower part of the animal. Again, in the second stage, fig. 460, it is
Customary for the man still to remain on his feet, and the sheep upon
s rump, while he secures its head sideways between his legs, in order
to tighten the skin of the entire side which is now bent outward. The
skin ig thus certainly tightened, but at the expense of the personal ease
of the animal; for the hand can tighten the skin as well, as shewn in

o w e ——
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figs. 460 and 461, by 6 and e, whilst the bowing down so low, and as
long, until he clips the entire side, cannot fail to pain the man’s back.
The third position is nearly the same in both plans, with this difference
in the old one, which keeps the right leg bent, resting on its foot—a far
more irksome position than kneeling on both knees. The treatment of
the fleece I shall consider in a separate section ; and the mode of wash-
ing and clipping Highland sheep will be found below. I may here
remark, that sheep-shearing is usually held as a merry season, a sort of
harvest, in which an allowance of good victuals—beef and broth and
beer—is usually awarded to clippers engaged at their fatiguing task.

(2633.) Clipping makes such a change on the appearance of sheep,
that many lambs have difficulty at first in recognising their mothers,
whilst a few forget them altogether, and wean themselves, however de-
sirous their mothers may be to suckle them; but as the ewe is content
with one lamb, many a twin which does not follow her is weaned on this
occasion. It should be the shepherd’s particular care to mother the
lambs frequently after clipping; but I am aware of the difficulty of bring-
ing an old lamb and ewe together, without much disturbance to the rest
of the flock ; and besides, the shepherd cannot attend constantly on the
clipped portion of hisflock while engaged with clipping the rest, and this
being the case, constitutes another reason, besides those given above
(2626.), for clipping the ewes last. Leicester lambs are weaned at the end
of June or beginning of July ; and the process is simple and safe, as most
of them by that time chiefly depend upon grass for support. All that is
required is to separate the lambs from the ewes, in fields so far lying
asunder, as to be beyond the hearing of the bleatings of each other.
Where there is the convenience, lambs should be put on hilly pasture for
some weeks at this time, the astringent quality of which gives an ex-
cellent tone to their system, and renders them more hardy for winter.
Some farmers even hire rough hill pasture for their lambs, but where
such cannot be had, they are put on the oldest, though good pasture, for
a few weeks before the aftermath is ready to receive them.

(2634.) The ewes, when separated from their lambs, should be kept
in a field of rather bare pasture, near at hand, until their milk be dried
up. They must be milked by the hand, for a few times, till the secretion
ceases—once, 24 hours after the lambs are taken away—again, 36 hours
thereafter—and the third time perhaps 2 days after that. Even beyond
.that time a few may feel distressed by milk, which the shepherd should
relieve at intervals until the udders become dry. Indeed, milking after
- weaning of lambs, is essential to the safety of ewes, and I fear it is not so
effectually perfurmed as it should be until the udders go dry. The dan-
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ger to be apprehended from its neglect is the plugging up of the teats with
caseous matter, deposited therein by the milk which should have been
drawn away ; and which plugging, in the next lambing-season, will pro-
bably prevent the natural flow of the new milk; and the consequence
will be, that inflammation will be set up in the udder, and the ewe either
take puerperal fever, that is, udderclap, or garget (2383.), and die, or her
lambs be so restricted of milk as to be half starved. Ewes are milked
in a very different manner from cows. A long narrow bught formed of
hurdles on both sides is erected along a fence close to the gate of a field
near the steading or dairy, and it should be no larger than to contain all
the ewes in a crowded state. The ewes being driven into the bught head
inwards, women proceed with the milking, which is accomplished by
holding a small handy, that is, a small vessel formed like a milking-pail,
in the left band, and squatting down éekind the ewe, the milk is stripped
clean from the teats alternately, with the right hand into the handy.
The milker requires to be always on her guard, and remove the handy
the instant she sees the ewe shewing the least symptom of voiding either
water or feeces, and a ewe is very apt to void the former whenever she
is touched behind for the first time. Every ewe is turned out of the
bught by the shepherd as it is milked, to prevent its coming in hand
again. Time was when ewe-milking created a great stir in the farm-
house for the making of ewe-milk cheese, and so much anxiety did
housewives evince to make it, that the ewes were milked till they were
perfectly lean to supply a sufficiency of this sort of milk. Better ideas
now prevail, and farmers very properly will not allow their ewes to be
milked oftener than is requisite to render them completely dry. It
was misplaced economy to reduce the condition of the entire ewe-flock
for the poor boast of making a few strong-tasted cheeses.

(2635.) When lambs cease to bleat for their mothers, they should be
marked and buisted, not only to identify them with the flock of the farm
on which they are bred, but as a record of the particular blood from
which they are descended. The markings are confined to the ears, and
consist of small pieces being cut out, or slits made in the tips, with a
knife, from the fore or back margin, or of holes made with punching-
nippers, or of a combination of both sorts of marks. The female stock
are always marked on the near ear, and the male on the far one. Thus,
a single round hole is punched through the near ear of all the ewe-
lambs, and a similar hole through the far ear of the wether lambs ; and
should any of the ewe-lambs be considered fit for breeding tups, they
either receive an additional hole through the near ear, or a bit cut out from
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a margin of the same ear, corresponding to a similar mark on their dams
or sires, to distinguish their
particular blood from the rest
of the flock. Twin ewe-lambs
receive a hole through both
ears. Tup-lambs receive no
ear marks, their long tail serv-
ing the purpose till they are
weaned, when they are at
once transferred to the tups. )
Individual tups are so easily . THE PUNCHING-NIPPERS.

identified, and their descent

so well known by the shepherd, that they require no marking. Fig. 463
are the punching-nippers, of which the inverted hollow cone a, having
its small end sharpened, is employed to cut the hole out of the ears; and,
to save the ears from being unduly pinched, a pad of horn b is inserted
into the straight under-arm of the nippers, the pieces nipped out rising
out of the orifice c. The figure at once shews how the instrument is
used, being similar to the one used by shoemakers to punch holes into
the lappets of shoes, through which the shoe-strings
are passed, and it costs 2s. 9d. Buisting consists of
stamping a letter or letters, expressive of the initials
of the name of the owner or of that of the farm, or of
both. The buist or mark is effected by a simple in-
strument a, fig. 464, which carries the capital letter
S. This mark is made on the same principle as the
ear marks, the near side indicating the female, and
the far side the male sheep. The material of which
the buist is made is boiled tar, made viscid by a little
pitch. The sheep to be buisted are put into a con-
venient apartment of the steading, and handed out
one by one, and kept steady by holding the head and
rump by the hands, and a knee being placed against
the opposite side, causes the side to be marked to
project. The buist is then dipped lightly into the
melted tar, to prevent its dripping ; and to make the

mark vivid, it should be applied with some force, ™™ mminpive.rrom.
and with the entire surface at once, to compress the

wool equally, and then quickly withdrawn. The wool must be quite dry,
or the tar will not adhere to it. All new clipped sheep are buisted in this
manner, and though but a temporary mark, being in time obliterated,

Fig. 463.

Fig, 464,
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though not on short wool, it serves the present purpose well. To my
taste, the buist looks best on that point which is the roundest part of the
rib, but others prefer it on the shoulder, the rump, or the loins. In
fig. 464 is another instrument b, the branding-iron, also bearing the capi-
tal letter S. It is sometimes used, and on being heated in the fire, is
applied to brand the letter on one side or other of the nose, or on one
of the horns, of Blackfaced sheep, or on the horns of Highland cattle,
in lieu of the punching-nippers or knife, and it makes an indelible mark.
To save twice handling of the lambs, they should be marked and buisted
at the same time, one person making the marks, another applying the
buisting-iron. The buist costs 3s. and the brand 4s., though a smaller
instrument, as the letter has to be cut out of the brand like that of a
die, and it must be made of the best iron to stand frequent heating.
These are all the operations to which sheep are subjected in summer.

(2636.) Some breeders of even Leicester sheep annually dispose of all
their lambs, immediately after being weaned, except a few ewe-lambs to
freshen the ewe-flock, and such breeders keep a larger flock of ewes.
This difference of management does not arise from caprice, for it is
found that some soils will maintain ewes in good keeping condition which
will not put hoggs in the condition they should be ; and there are large
breeding farms which cannot raise a sufficiency of turnips to maintain
hoggs in winter. When lambs are sold they are not marked or buisted,
those operations being left to be done by those who become their future
owners. There are many markets convenient for the sale of lambs in
summer enumerated in the almanacks. Itis not uncommon to see from
50,000 to 70,000 lambs at a fair.

(2637.) Neither carse, dairy, nor farms in the neighbourhood of towns, sup-
port a breeding flock, and therefore have nothing to do with washing and clip-
ping sheep. The washing of sheep on pastoral farms is conducted on a some-
What different manner from what has been described. A natural deep pool in
8 river, or the edge of a lake, is selected for the purpose, and failing these, a

mming is made in the gully of a rivulet, or even a pool is dug in the plain
ground near a supply of water. A bught of flakes or hurdles, such as in fig. 216,
18 made near the edge of the pool, a narrow passage fit to contain at most 2 sheep
and 2 men in breadth, is made also of flakes to a jetty, which projects into the
Pool and is raised 5 or 6 feet above the water, and from which the sheep is made
to leap into the water one by one. On leaping down from this height, the
sheep go over the head, and on swimming across the pool reach the dry land at
the opposite side, where another bught of flakes is ready to receive them. They
are thus treated several times till they are clean. There are store-masters who
Prefer hand-washing before leaping and swimming them across the pool. Merely
with hand-washing, I cannot see how any sheep can be thoroughly washed With-
out inverting their backs, and especially those which have been smeared. I

Ave seen it somewhere stated in print, that the more greasy the water becomes
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the cleaner will the sheep be washed, and, therefore, the water in which sheep
are washed should not be changed. I suppose that this opinion prevails pretty
generally, as in any pool in pastoral districts that I have seen, no means are
used to let the used water flow off, except where it is at liberty to flow away from
the side of a lake. ~Theoretically, this opinion may be correct, for M. Raspail
observes, that ¢ when the wool is washed, this soap (the yolk) is dissolved, and
takes the salts along with it. Hence it follows, that the water that has been
used in this process becomes, at each repetition, better adapted for the pur-
pose.” Practically, however, the notion of greasy and dirtied water washing wool
better than clean will gain no converts from those who use clean water; and,
besides, every fleece has, or ought to have, as much natural soap in it as will
wash it clean in clean water. No doubt soft water will wash wool better than
hard, but all river water, when exposed to the air for some time, becomes soft,
unless it contain an inordinate proportion of lime or tannin; but be the state
of the water what it may in particular localities, there can be no doubt that wool,
like every thing else, is best washed with clean water. There is more probability
in what M. Raspail states immediately after delivering the above opinion, that,
¢ it has been calculated that the grease obtained from the washing of wool in
France might be sufficient to manure about 370,000 acres of ground.”* In
small lots of sheep, I have seen the wool clipped before it was washed. The
clipping on a dirty skin, as may be supposed, was performed very roughly, but
independently of this, wool washed off the sheep's back can have no yolk in it,
and, consequently, when dry, will feel harsh, and be in an unfit state for certain
processes of manufacture.

(2638.) A mode of washing sheep, differing still more widely, is practised in
Wurtemberg. Advantage is taken of a fall of water at a sluice in a river or mill-
lead, to place a number of spouts to convey the water in small broad rills, and
let them fall from a height of 5 or 6 feet into a pool below. Men hold the sheep,
floating in the pool, in different postures, under the spouts from which the water
falls upon different parts of their body. The water first falls upon the head and
shoulders, the sheep being held upon its rump ; then it falls upon the belly, the
sheep being floated on its back; it falls on one side and then on the other, the
sheep being placed on its side; and lastly it falls on its back, the sheep swim-
ming in the water. The washers all the time shed the wool this way and that
with the bare arm, to let the water reach every part of the body, and not with
the hand, in case its manipulation should break the wool. The sheep are first
rubbed \nth svap in a trough in which they are made to stand, and the cost of
the process is about 1d. a-hcad.t T am not sure that the constant beating thus
inflicted by the fall of the water is beneficial to the sheep.

(2639.) The clipping of sheep in most pastoral districts is conducted in a
most slovenly manner. The old-fashioned practice of tying the legs of the sheep
together, on the grass sward in the open air, is still practised in most parts of
the Highlands, and after the creature is thus placed in a helpless state be-
tween the legs of the clipper, who sits on the grass with the head of the sheep
towards him, the shears are made to ply, from the neck to the tail, in irregular
long slashes to their very points, that the fleece may be snatched off in the

# Raspail’s Organic Chemistry, p. 457.

t In Zeller's Landwirthschaftlichen Maschinen, Apparate, und Gerithe, zweite lieferung,
p. 15-21, is given a detailed description and plates of this siugular process.
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shortest time. The legs are then loosened and the sheep set at liberty. Women
are frequently employed at this work, to which there is no objection, provided
they do it properly ; but the result is, that a considerable proportion of the wool
is left on the sheep, and their appearance, as a piece of work, is most disgrace-
ful. The entire proceeding is the less justifiable, that the proper way can be
done as expeditiously in the hands of dexterous people as this slovenly method.
If herds cannot clip any other way, let them go and learn it in places where it
is better done.

(2640.) An improvement has been effected on this mode of clipping by Mr Colin
Munro, Dingwall. 1t consists of erecting an awning of canvass, tied to stabs
driven into the ground at stated distances, and of appropriate heights, along
the side of a wall. This tent, as it may be called, is sufficient to hold as many
sheep as is desired, by making it large enough; it protects them from rain,
allows the clipping to proceed uninterruptedly, and it screens the workers from
the heat of the sun. If the part of the ground occupied by the clippers were
covered with canvass, the wool would be kept clean. A tent of this sort can be
erected at little cost, and it would last many seasons.

(2641.) Scalded Heads.—Sheep are much infested in summer with flies. As
a protection to the head against them, the simple cap, or hood, as seen in fig. 465,
is effectual. It may be made of stout linen, and fastened with 4 tapes tied cross-
wise under the chin, or of leather, and buckled at the same place. Leicester
tups should not be without these caps in summer, especially when grazing near

Fig. 465.

THE HEAD-CAP, OR HOOD, FITTED ON THE SHEEKP.

woods ; and as tups are occasionally apt to box each other, any little portion of
s‘km which may thereby be abraded on the head will receive immediate protec-
tion from the cap.

(2642.) Bots, Keds, and Fly-blows.—Sheep are troubled with bots as well
ascattle. The fly is called Estrus ovis, and will be found at d, fig. 449. It
18 a smaller species than the cattle-bot, being about 5 lines in length. It is
supposed to deposite its eggs on the margin of the nostrils, which, whenever it
does, the sheep lies down upon dusty bare spots, holding its head close to the
ground, or, when a number are attacked at the same time, they form a dense
Phalanx, with their noses pushed towards each other. The warmth and humi-
dity of the nostrils very soon bring the eggs to maturity, and the larve find
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no difficulty in gaining their way into the frontal maxillary, and other sinuses
and cavities of the face, There they adhere with 2 hooks, the secretions of
the cavities constituting their food, In time they wriggle down the nose and
fall on the ground, in which they undergo their future transformation. The
larva e is flat on the under side, and convex above, of a delicate white colour,
without spines of any kind, save the terminal hooks already mentioned. A series
of black transverse spots are visible on the under side, covered with rough points.
The ked or keb, the Sheep spider-fly, Melophagus ovinus, is an insect so well
known in its nature and habits, that a particular description here seems unneces-
sary. It is magnified at ¢, fig. 456, the line f shewing its natural size. Its
antennee g are nearly concealed in a cavity before the eyes, consisting of a large
subglobose articulation, from which a flat membranous style arises, having 4
teeth at the apex. The remarkable circumstance attending the tribe of keds or
ticks—which belong to the family of Hippoboscida, and are included among the
dipterous or 2-winged insects, though they are wingless—is, that the young is
retained in the body of the mother until it becomes a pupa, there being no other
instance amongst other 2-winged flies of the period of gestation extending be-
yond the state of larva. This peculiarity has caused the Hippoboscidse to be
termed nymphiparous or pupiparous insects. Much more dangerous tormentors
of sheep are Blow-flies. 'When sheep are struck by the fly, the symptoms of dis-
ease cannot be easily misunderstood. They almost constantly hang down their
heads, sometimes turning them on one side as if listening ; shake the tail with
a quick jerking motion; run rapidly from one place to another, and in doing so,
at times stop suddenly and stamp with the fore-feet. The flies deposite their
eggs on any bare skin they can find, and failing that, on the wool on the rump,
below the tail, and about the groins. If the larve are left undisturbed, when
in large numbers, in 2 days they will destroy the sheep, having in that short
time eaten the flesh into the very bones, and sometimes exposing the entrails !
‘Warm moist weather, in fields inclosed by woods, and in the bottom of dells,
are the circumstances and places most favourable to their attacks. The smell
arising from excrementitious discharges, the glutinous matter left after milk-
ing ewes, and long wool, are all attractive objects to blow-flies, A shepherd
ought to be able to detect sheep that have been struck by the fly the moment
he enters the field. Dogs have been known to point them, as truly stated by
Mr Price. “ A looker's dog,” he says, ¢ when properly trained, the moment
he enters a field in which are any sheep struck by the fly, instantly singles out
the diseased animals, and runs up to them, as much as to say they ought to be
caught.” * Dogs require little training to do this, partly because the symptoms
which struck sheep exhibit are unequivocal, but more probably from the pecu-
liar smell which maggots no doubt emit ; or the sheep themselves may emit a
peculiar odour after being struck. The Ettrick Shepherd is of opinion (and it
is a probable one) that flies give a preference to one sheep over another, pro-
bably on account of the selected sheep being either actually subjected to diarrheea,
or emitting such a peculiar flavour along with its perspiration, as to be attractive
to flies, and which may be indicative of a predisposition to disease. It is cul-
pable in a shepherd to allow any sheep to be dangerously injured by the fly.
He cannot prevent their attack, but he should be able ta detect it before it proves

® Price on Sheep, p. 472, Note.
t Hogg's Shepherds' Guide, p. 106.



OF THE DISEASES OF SHEEP. 875

serious in its consequences. The sheep should be carefully observed one by one
when the flies are active, and being gathered in a convenient part of the field,
the suspected ones should be caught with the crook, fig. 397, and examined,
and every maggot removed by the hand. As maggots are not killed by being
thrown on the ground, they should be collected in some vessel, and carried
away and buried. I have seen a shepherd fill his hat with maggots, in the
course of 1 hour’s search amongst a small flock of Leicester hoggs. Should the
maggots have broken into the skin, rubbing the part with a strong solution of
corrosive sublimate, or & strong decoction of tobacco-liquor and spirit of tar, will
check a farther attack on that part; and should the part affected be larger than
is seen between the sheds of the fleece, the wool should be removed with the
shears, and the corrosive sublimate applied upon, and around, and rubbed into,
the wound. Should the wound, on healing, indicate a dryness of the skin, in
consequence of the application of the corrosive sublimate, an ointment of tar and
lard will soften it, and keep off the flies. Mr George Mather, shepherd, New
Scone, recommends a wash containing arsenic, which I have no doubt would
prove effectual ; but I have so great an aversion to using arsenic in any shape on
a farm, that I cannot recommend it to be used in this case.* The most danger-
ous, perhaps, of all the flies is the Chequered blow-fly, Sarcopkaga carnaria. It
is somewhat larger and more elongated in shape than the common blue-bottle fly ;
general colour changeable grey ; thorax with black longitudinal lines ; abdomen
covered with black quadrate spots, which give it a tesselated appearance; body
pretty thickly beset with strong hairs,

It produces its young alive; hence Fig. 466.
the unaccountable appearance of 2

maggots in a short time after the i
sheep have been examined. ¢ The
larva, when full grown,” says Mr
Duncan, * is scarcely % an inch in
length, as at =, fig. 466 ; the head
t is small and membranous, having
2 fleshy prominences above, with a
small nipple-shaped knob m m, so
that they bear a perfect resemblance
to small mamme. Beneath these
mammiferous PrOtuberances are 2 MAGGOT OF THE CHEQUERED BLOW-FLY—
Stl'ong black movable hooks ¢ Plﬂced SARCOPHAGA CARNARIA,

by the side of each other; a a is the

first segment of the body, and = one of the anterior stigmata. The principal use
of these hooks is to tear off and separate the fibres of the flesh on which the
creature feeds. The last segment of the body d is, as it were, cut across, Two
large air-vessels may be seen running along each side of the body, terminating
at both ends in breathing-holes, p p and ss. The description of the maggot of
this fly will serve for that of the other flies about to be mentioned.—Musca
Cesar is readily known by its brilliant green hue, which has a silvery play of
colours when seen in certain lights.—Musca vomotaria, common Blue bottle-
fly or blow-fly. This fly is well known in our houses, and may easily be iden-

® See some excellent practical remarks on the sheep-maggot by Mr Mather, in vol. x. p. 221,
of the Prize Essays of the Highland and Agricultural Society.
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tified by its buzzing noise when on the wing. * This is the species,” observes
Mr Duncan, *¢ of which Linn®us affirmed that 3 individuals could devour the
carcass of a horse as soon as a lion, There is no doubt that we must impute to
it a large share of the injury our flocks sustain from this tribe of insects.”’—
Anthomyia lardaria is rather more than half the size of the blue-bottle-fly, and
of a bluish-black colour ; thorax with longitudinal lines; and abdomen slightly
tesselated. It is very common in low sheltered woods, and is doubtless often
associated with the other in preying on living subjects.* It is said that the
green-fly first attacks the sheep, and is succeeded by the more greedy blue-
bottle-fly, which, having made a suitable place, is, in its turn, succeeded by the
chequered blow-fly.

(2643.) Doddering.—One great means of warding off the attack of the fly
on hoggs is doddering, especially in localities obnoxious to flies. This ope-
ration consists of clipping away all the wool off the tail and between the hind-
legs. Should hoggs scour, which they are not unapt to do when put on fog-
gage immediately after being weaned, and when there is no rough moory or
hilly pasture to put them upon previously for some wecks, the removal of the
wool will prevent the discharge remaining about the animal, and, of course,
deprive the fly of one object of attraction. The use of docking the tails of
sheep is now made obvious (2377.).

(2644.) Young sheep are subject to serious, and even fatal, injury on farms
situate on the rocky cliffs of the ocean, from the attacks of the Raven, Corvus
coraz. 'This formidable bird has been seen, on approaching lambs asleep, and
left alone by their dams while grazing at a distance, to peck a hole in their ab-
domen, and draw out the entrails; or, should the lambs awake on its approach,
to pick out their eyes. Even hoggs, when fallen on their back, have been known
to have their eyes picked and their entrails pulled out. The raven frequently
builds its nest on cliffs overhanging the sea, and, when feeding its brood, be-
comes very bold, and will take advantage of many animals which they would
not dare to approach at other times. Many a hare falls a victim to them.
There is no way of destroying this bird but by shooting after long watchings,
or by setting baited steel traps near their haunts. The Carrion-crow, Corvus
corone, will perch itself on the rump of a sheep that is infested with maggots,
and while devouring them, will aggravate their attack, by picking the flesh to
the bones. I have saved many a young leveret from being destroyed by the
carrion-crow.

(2645.) Lying awkward.—Leicester hoggs, before being clipped, are so
loaded with wool, that, when annoyed by the ked, often roll upon their backs,
and should this happen in the hollow of a furrow, cannot get up again. They
are then said to be awkward or awald. Should they lie for some time with
their head down the hill, with the stomach full of food, they may die on the spot
by apoplexy. 1t isa disgrace to a shepherd to allow sheep to die when lying awk-
ward. He cannot prevent them falling awkward, but he should not be so long
in visiting a field, where rough sheep are grazing, as to give them time to die.
Sheep are not easily discovered lying awkward in a furrow, and, on this account,
when the field is examined, the ridges should be crossed, and every furrow
viewed in length. An accustomed eye, however, can detect the hind-hoofs
elevated in the air. Many dogs are quick in observing sheep in this state, and

® Quarterly Journal of Agriculture, vol. xi. p. 53-63.
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some 1 have seen run and take a hold of the wool on one side near the ground,
and pull the sheep so far over on its other side as to enable it to regain its
feet. Sheep that have lain awkward but a short time will run instantly away
on getting up, but those which have lain a good while will void much dung,
and thump the ground with their head and rump in their struggles to get up,
and at length become so fatigued, that, on regaining their feet, will appear stu-
pified, and walk away as if light-headed.

(2646.) The Sturdy.—There is a disease in sheep called sturdy or turnsick,
which produces so much light-headedness as to cause its victims to turn round,
and seem stupified. When affected by it the sheep separates from the flock,
wanders into a corner of the field, feeling an aversion to put its head down to the
ground. It seldom eats, and thus loses condition, and at length, becoming ema-
ciated, falls into a ditch or burn, and is killed or dies, if it has been so long ne-
glected as to be allowed time to wander until such a catastrophe overtake it.
Hoggs are most affected by this disease, and it seldom attacks large numbers, -
one or two now and then. What induces the disease I do not know, for it may be
observed when hoggs use little exertion in walking to obtain their food on turnip-
land, and it also occurs when they wander over a large range of pasture. Accu-
rate dissection of the head has proved that the disease is caused by a living ani-
mal in the brain, the Many-headed hydatid, Hydatis polycephalus cerebrali.
* Instead of a single head, there are a great number spread over the surface of the
parasite, and opening into the same general cavity. When the sac is distended,
they appear only as opaque spots upon it ; but a lens of no great power will give
a distinct view of their heads, or rather necks, with the tentacula or barbs pro-
Jecting from the apparent opening or mouth which forms the extremity of them.
These hydatids vary in size from that of a pigeon's to a hen's egg. The wall
of the cyst appears to be composed of 2 or 3 layers, the centre one of which
seems to possess a muscular character. On examining them with lenses of a
high magnifying power, their coats resemble paper made upon a wire frame,
their muscular film so plainly and regularly interlace each other.”* The com-
Plaint may be cured, though it is seldom attempted, the sturdied hogg being
killed whenever it is seen to be affected. I was once tempted to try the ex-
Periment of a cure on a very fine Leicester gimmer, which was evidently with
twin lambs, and would lamb in the course of a fortnight. The creature became
80 bewildered under the diseass, that she was obliged to be brought into the lamb-
lng paddock, and fed by hand on cabbages and kail. On examining the head
mm.utely, I discovered a soft spot near where one of the horns would be. Ex-
Perimenting for life or death, I cut an incision into the skull round the margin
Of: the soft spot, leaving only a small attachment which acted as a hinge to the
Piece cut out, and admitted of its being so far raised up as to permit me to see
the hydatid distinctly, and to extract it entirely with a small cobbler’s awl, the
only small instrument the shepherd or I had that would answer the purpose.
Shutting the lid, covering it with a plaster of tar on a piece of linen, and put-
Ing & cap, such as in fig. 465, on the head, the gimmer was allowed to remain in
the_ paddock and was fed, and in the course of a few days I had the satisfaction of
Seeing her perfectly recover, and in due time bring forth twin lambs, and she con-

tinued to breed for several years after. The success attending this experiment,

* Youatt on Sheep, p. 379.
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was probably owing to the proximity of the hydatid to the skull, where its pre-
sence had produced, and was indicated, by the softening of the skull, and in all
such cases, I have no doubt a similar cure may be easily effected ; but when hy-
datids exist deeply in the brain, it is questionable that a cure can be effected.
The Ettrick Shepherd recommends the insertion of a wire through the nose
and brain into the hydatid, by which puncture it would be destroyed, and the
wire may be resorted to before the softness appears, or when, from the situation
of the hydatid, there cannot be a softness, and he says, that ¢ several years
passed before he failed in this operation in any one instance ;” * but it is clear,
that no hydatid can be touched by the wire, but such as may happen to be
situate in the determinate line of its passage. A trocar is now used for the pur-
pose, like fig. 272, but, of course, much smaller in diameter. The sturdy is
not an infectious disease, and I agree with Mr Parkinson, that it is not heredi-
tary, for although I have seen several sturdied hoggs, I could never trace any
- connection of the disease with their parents.}

(2647.) Blinding.—This affection is sometimes produced in the eyes of sheep
by the wind blowing into them the pollen of the grasses. The eyes become
almost clogged up with pollen-dust, and such a degree of inflammation is some-
times set up in them as to cause the effusion of pus. In many cases the eye-
lids become glued together with the pus. No serious injury is produced by this
accidental annoyance, though it is disagreeable to the sheep for the time it exists.
Wiping the eyes with a wet spunge affords great relief, and this relief should be
cheerfully bestowed by the shepherd once a-day. The annoyance can only last
till the largest portion of the pollen is blown off at the termination of the period
of flowering of the plants, and it may not be of annual occurrence, for there may
be no wind, or there may be rain during the time of the efflorescence of the

lants.
P (2648.) Sheep worried by dogs.—Sheep are sometimes destroyed by being
worried by dogs, and the vexatious catastrophe happens, perhaps, most fre-
quently early in a summer morning. Experienced dogs mostly go singly to do
this mischief, and take care not to bark while engaged in it ; and their only
object seems to be to obtain a feed of mutton. Dogs most addicted to this mis-
chief are mastiffs, bull-dogs, bull-dog terriers, and lurchers having a cross of
the colley in them, and they are most prone to it when escaped from the chain,
on which they are mostly kept as watch-dogs. An old colley addicted to this
vice practises it with consummate art, and obtains mutton with the least trouble
to himself, whilst he commits the least extent of mischief. Pointers are very
apt to run sheep when hunting, and especially when self-hunting. The part
of the sheep chiefly attempted to be seized by the dog is the throat, which
he tears open, and eats the flesh to the neck-bone; and were he content with
this morsel, or his appetite satisfied, the loss sustained by the depredation
would not prove of a serious nature ; but his propensity to destroy seems only
bounded by the numbers of the flock ; he worries a few to death and bites a
great many more. The extent of destruction is probably aggravated by the
conduct of the sheep themselves, who run away in a body from the dog; and
in fear of losing the rest whilst he is bringing down one, he leaves that one lying
on the ground and pursues the others, seizing the nearest him at the time, one

® Hogg’s Shepherds’ Guide, p. 50.
t See Parkinson on Live Stock, vol. i. p. 413.
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by the back, another by the throat, and a third by the haunch, until a great
number are rendered lame by bites. It is rare that a dog tears more than one
sheep, as he is probably scared by some noise, or other circumstance, before he
has time to break into another. When a lamb is run after, it is so easily over-
come that the dog tears its neck open at once and satisfies himself upon it. I
am not aware that a dog which worries sheep can be deterred from the prac-
tice by any means, certainly an old dog cannot, and the only fate that should
await so hardened an offender is the rope and tree; but a young dog, espe-
cially a pointer, may be deterred ; and the most effectual way, I believe, of de-
terring him for the future, is to couple him for a few days to the carcass which
he has worried, and cause him to drag it about with him; or, in & hill country,
to couple him to a Black-faced ram for some days, with a sufficient length of chain
to allow the ram to turn round and butt him severely with its horns. An in-
experienced dog attempting to seize a Black-faced wether by the neck incurs the
hazard of having an eye poked out with the point of a horn by a sudden move-.
ment of the head. In every attack of sheep by dogs there are comparatively few
deaths to the number injured, and were time afforded most of the bitten sheep
would most probably recover ; but the usual custom, in the excitement which
such an occurrence creates, is to kill the sheep with the view of preventing a
total loss of the mutton; for, wers they to die in the blood, the mutton would
be rendered unfit for use. There were once 9 of my Leicester ewes worried by
a dog, 3 of whom were bled on the spot, and the shepherd would have bled
other 2, but I would not let him ; and from the recovery of these bad cases by
the means used, I was persuaded that the 3 which were killed would have
recovered had they been permitted to live. There is no doubt, however, that
sheep which have been run and worried ever so little are a long time, if ever, of
recovering their customary composure, and on this account alone, the owner of
a dog that runs other people’s sheep should be severely fined over and above
the value of the sheep actually injured.

(2649.) Lamb for the table.—I think that every farmer who possesses sheep
should supply his own table with lamb in summer. I am aware that breeders
of the valuable kinds of sheep grudge to use their lambs at table, and no doubt
the table would thus be supplied at considerable cost; but there are other
modes of obtaining the end without making any sacrifice, such as purchasing a
few Black-faced ewes and crossing them with a Leicester tup. Such a cross
would supply the requisite number of lambs of the finest quality for the table,
aud the ewes, before becoming old, could be fed off and sold. There is no
sort of meat so readily obtained and suitable for the table in summer, on account
of smajl joints, and being fit for use when killed, as lamb. The jigot boiled,
and the fore-quarter or loin roasted, and relished with a thin slice of toasted

» makes an excellent dinner in a summer’s day; and who does not enjoy a
cold roast rib and shoulder of lamb, with dressed salad, and cucumber, even in
the hottest period of the dog-days, when the very sight of any other sort of meat
would cloy the appetite ? A sheep’s haggis has been lauded by poet and peasant,
and though classed amongst the « puddin’ race,” must be regarded as too sub-
stantial a dish for summer, and, in fact, possesses at all times too grateful a
Bense of the honour conferred upon it; but a lamb-haggis is a delicacy even in
't‘;lI}mer ; and as it is seldom seen at table, I will give you a recipe by which

Judge of the merits of so neglected a delicacy :—Take the lights and heart

of a lamb and parboil them for 20 minutes, and allow them to stand till cold.
5
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Then mince them pretty small, and mix with the mince 2 table-spoonfuls of,
flour, and the same of oatmeal. Season the whole with a small onion shred
fine, with pepper and salt, and a small sprig of common thyme. Clean the bag
thoroughly, and turn it outside in ; that is, let the minced meat be contained
within the smooth outside surface, and the rough interior be left on the outside.
After the mince has been put into the bag, pour an English pint of water into
it, and then sew up the bag tightly with a needle and thread. In careless hands
the bag should be tied loosely in a pudding-cloth to prevent its bursting if
too hastily boiled ; but if boiled for 1 hour over a gentle fire the precaution of
the cloth is unnecessary. Then serve the haggis on the table in a pretty large
dish. To prevent the meat running out into the dish in carving, take a firm
hold of the uppermost part of the bag with the fork, and raise up the skin be-
fore making an incision in it with the knife large enough to admit a table-spoon,
by which serve the meat direct from the bag. Green pease is the best vegetable
to accompany lamb-haggis, and cauliflower, kidney-beans, and vegetable mar-
row, are all excellent accompaniments.

- (2650.) Those who have many horse-chestnut trees, Zsculus hippocastanum,
may be pleased to learn that their fruit, which is considered worthless, and even
poisonous in this country, though both opinions are erroneous, may be use-
fully employed in feeding sheep. * Whilst I was at Geneva in the autumn of
- 1837, says a correspondent, * I observed every one collecting carefully the
fruit of the horse-chestnut, and on inquiry I learnt that the butchers and holders
of grazing stock bought it readily at a certain price per bushel. I inquired of
my butcher, who himself kept a very extensive grazing farm, and he told me
it was given to those sheep in particular that were fattening. The horse-chest-
nuts were well crushed, something in the way, so I understood, that apples are,
previous to cider being made. In Switzerland, they are crushed or cut up in
a machine kept solely for that purpose, then about 2 Ib. weight is given to each
sheep morning and evening. Sheep eat it greedily ; it must be portioned out
to them, as too much would disagree with them, it being of a very heating na-
ture. The butcher told me that it gave an excellent rich flavour to the meat.
The Geneva mutton is noted for being as highly flavoured as any in England
or Wales.”*

(2651.) There are various modes of regulating hill-sheep stock. Some land
is suited to the breeding, whilst others are adapted to the bringing up of sheep.
On what is called bare or hard land, ewes are preferred, and to preserve room
for them their lambs are sold off every year, with perhaps the exception of a
few ewe-lambs to maintain the vigour of the ewe stock, and where there is no
such exception, great ewes, that is, ewes in lamb, are bought in lieu of the draft
ewes sold. On the other hand, soft land is best suited to lambs—to wether-
larbs to be reared until they become wethers, when they are sold in autumn to
farmers who raise turnips to feed the sheep they do not breed themselves, or
to English graziers, who fatten them upon grass. The ewe-lambs are sold to
others who rear them until they are tupped, and then sell them as great ewes
to breeders, who purchase them to the extent of the old ewes they get quit of.
Others purchase ewe-lambs to convert into ewes, and after taking a few crops
of lambs from them, sell them while yet young to be fed oft’ on turnips in winter.
1t is found dangerous to change the ewe stock on some lands, because new ewes

& The Gardener’s Chronicle, 21st October 1843.
7



OF MOUNTAIN PASTURE. 881

become diseased on new ground, and the fear of disease is felt so strongly,
that the ewes on such lands are not permitted to leave them, the incoming
tenant being bound to take them at a valuation. Hard land bears scanty pas-
ture, which is found sufficient and wholesome for breeding ewes, though insuffi-
cient for rearing young sheep to size and condition. Soft land bears sufticient
pasture to support young sheep, and to put even old sheep into good condition,
but it is considered improper to rear ewes upon it, as they would not only be
maintained beyond the pitch of profitable condition, but probably become dis-
eased, especially in a wet season.

(2652.) These various modes of regulating the breeding of hill-sheep have
probably originated from local circumstances, which cannot now perhaps be
traced ; but there is one circumstance, namely, the rot, whose consequences have
frequently had so fearful an effect upon hill-sheep, and especially upon ewes,
that every means have been devised to avert its recurrence ; and a store-master is
justified in trying every means to prevent such a calamity. Other circumstances
besides the dread of rot may account for the many varied modes adopted for
managing hill-sheep, which would otherwise appear questionable practice. For
example,—Land may support ewes in keeping condition, which could not fatten
wethers ; and land may support lambs well, though not wethers. Young sheep
may pine on land that supports wethers, because its elevation and steepness
may fatigue young sheep too much to travel over it ; and its herbage may be
too hard for young sheep. Such circumstances as these may have affected the
practice of different grazings, but still the dread of the rot has most probably
caused most of the varied practices which exist amongst store-farmers, for, with-
out a paramount reason, it would be difficult to account for so great a variety -
of practice which exists in situations that present no marked difference of feature.
Ifthis view be at all near the truth, we mayimagine when draining is moregeneral-
ly practised by hill-farmers, it will render pasture more uniform in similar locali-
ties, and management thereby become more uniform. Whether uniformity of
practice would ultimately be serviceable to store-farms, I cannot pretend to fore-
tel; but the general draining of hill-pasture would undoubtedly have this beneficial
effect, namely, that it would give farmers liberty to follow their own plans,
whereas, at present, all are obliged to act as if placed under the control of an
overpowering influence. Let the physical effects of wet pasturage be overcome,
that is, let the rot be subdued, and the mind, emancipated from its dread, will
originate a general system of managing hill-flocks more in accordance with sound
Principle. '

(2653.) Sheep on hill-pasture delight in summer to spread themselves over,
aud to go to the highest point of their range. Ewes are restricted in their range
by the lambs, which, when young, shew little inclination to wander afar, but
rather to lie down and sleep after being satisfied with milk. Hoggs keep much
together, and on that account do not wander far from their morning lair, where-
ever that may be. Wethers, on the other hand, attain the height of their pas-
turage at an early period of the day, and remain till dusk. You thus see,
when sheep of different ages are brought up together, how usefully they distri-

ute themselves over their entire pasture ; and where only one class of sheep
are reared, they extend their range according as their age increases, or their
food becomes bare. On contiguous estates, where there is no march dyke to
define their common boundary, it is quite possible that the flock of one pro-

Perty may occasionally trespass on the pasture of another. Should this happen
VOL. 11. BEY
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in the early part of the day, the shicpherds should not dog off the strange sheep,
as that may render them restless even for days, but to wait till nightfall, and
then point them gently over the march to their own ground, where they will
take to their usual lair. Sheep usually select a spot for resting at night,
and it will mostly be that which is safest for them, especially if the sheep are
aged, and well acquainted with the ground. In fine weather they should not be
disturbed in thus selecting their lairs ; but in case of threatening storm, they
had better be directed to the sheltered side of the pasture, or even near the
stells, if need be. Within enclosed fields in the Lowlands, shecp can hardly go-
wrong in summer in selecting their lairs for the night.

(2654.) All the uppermost part of our mountain pastures, as well as many
portions of lower elevation, consist of a soil very different in its nature from what
is met with in valleys; I mean peat-earth, not the soft peat of bogs, but the hard
peat-earth which covers our mountains. The usual and natural produce of this
earth is heath, consisting usually of 3 kinds, the Calluna vulgaris, common ling,
the Evrica tetraliz, cross-leaved heath, and the Erica cenerea, fine-lcaved heath.
Peat-earth is only found in the colder portions of the temperate zone, and it is
formed from the partial decomposition of several cryptogamic plants, Profes-
sor Jameson’s theory of the formation of peat-earth is in these terms :—* The
woody or other vegetable matters, being slowly deprived of a portion of their
hydrogen by the putrefactive process of heat and moisture, become brown by
the precipitation of carbon, and at the same time somewhat soluble in water and
spirit of wine, thus forming a kind of bituminous matter.. By a further decom-
position more hydrogen is separated, when the vegetable matter becomes inso-
luble in water, but still soluble in alkali. Lastly, nearly the whole of the hy-
drogen is separated, when a black substance is left, what is called peat-earth.
This last, by exposure to the air, combines with a portion. of oxygen, forming
suberic-acid.”  Peat-earth might be greatly improved by surface-draining and
top-dressing, and in many situations would yield a superior produce than heath
for the support of sheep, at least in summer. It has long been known, that
lime,when. applicd to peat-earth, causes it to produce an abundance of white clo-
ver, Trifolium rcpens, and as the rationale of this remarkable effect, as I have
reason to know, was first propounded by Professor Jameson, I give it in his own
words :—** We¢ have already observed, that peat contains the suberic acid, or
one nearly allied to-it, which appears to be formed in greater quantity the
longer the peat is exposed to the action of the air ; thus assisting in retarding
the decomposition of the peat, of course preventing its being useful in vegeta-
tion. Marl, shells, and limestone, are useful, in a triple capacity: 1st, by re-
moving the acid, the vegetable matter is allowed to decompose more rapidly;
2d, the combination of the acid with the lime forms a compound, which may
assist in vegetation ; and, 3d, this acid having a stronger attraction for lime
than the carbonic, will disengage it in considerable quantity, when it will assist
vegetation. I shall conclude, with remarking, that there is a considerable pre-
judice in favour of quick-lime: if the explanation now given have any plausi-
bility, it is plain that carbonate will answer as well, if not better, in the im-
provement of moss-lands.”*

(2655.) Pounded Limestone.—If limestone would answer the purpose of
improving peat-earth, as suggested by Professor Jameson, it would be worth

* Jameson's Mineralogy of the Scot:: h 1sles, vol. ii. p. 120-57.
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while to erect wills for pounding it in tiose Ilighland districts where it abounds,
and to apply it as top-dressing after the soil is surface-drained, in the man-
ner attempted about the beginning of the century on the estate of' Struan in
Rannoch, Perthshire. After being pounded, the limestone was carried away by
a run of water to 3 different ponds, one above the other. The upper pond con-
tained the grossest particles, and the lowest the finest part of the limestone,
which there resembled clay or marl from its smoothness. On being put on the
land at Struan, its effects were visible and much approved of. I dov not see the
use of putting pounded limestone into water, as it might be used in the manner
of limestone gravel in Ireland, which proves of much advantage in reclaiming
bog as well as a general manure. In its effects limestone is slower than burnt
lime slaked, but more lasting, and on that account might prove a more judi-
cious application to hill-pasture, where rain is much more abundant than on the
plains.* Were a large proportion of the peat-earth of our mountains to bear
white clover, and other succulent plants, instead of heath, there is no calculating
the additional number of sheep that might be reared in this country.

(2656.) The subject of peat-earth is suggestive of that of muir-burning.
Store-farmers have long been in the habit of burning the heath on their farms
every year, with the view of allowing it to grow again, that its young shoots
may support the sheep in parts of grazings where there is little or no grass.
The injudicious mannner in which the burning is conducted, and the late period
of the season at which it is done, destroys not only the heath plant itself by the
root, but also the eggs of grouse. The destruction of game by this means na-
turally determined the owners of grazings to prohibit muir-burning altogether,
and the consequences were what might have been anticipated, namely, the heath
grew so tall and became so old, that the young grouse could not reach the young
shoots from the ground, nor did a sufficiency of these grow every year to support
both sheep and grouse,—the sheep nibbling off the short shoots which the old
Plants produced, food became scarce for the grouse, and they died. Hence, burn-
Ing causing an abundant growth of young heath—thereby raising the common
food of sheep and grouse—it is clearly the interest of both landlord and tenant,
that heath shall be so burned as to produce the greatest growth of young shoots.
The question of burning betwixt landlord and tenant being thus established in
Principle, the only difficulty is to discover a mode of burning which will produce
the desired effect. Now, there is, in fact, no difficulty of pursuing a plan of
burning which will answer the purpose ; and it is this :—Let that part of a hill-
farm which bears heath be supposed to be divided into 8 or 10 equal parts, if the
W'hole farm forms one hirsel or haift; and, if it contains more hirsels, let each
hirsel be divided into 8 or 10 equal parts according as it is known the number
of years the heath takes of growing on the particular farm till it is too old for
use, which may be so considered when it reaches 1 foot in height.  Suppose it
takes 8 years ; then let the farm be divided in this way :—

18“.‘1345, 1846.|1847.|1848. 1849.'1850.{[‘*5]. 1844,

41516

1845. 1s4c.§1s47.'ms.|1s49.||s.;o. 1851.]

4|5‘6 7l8 1|23

TirsT ILIRSEL. Secoxp IIRSEL.

* Sce Rouertzon’s Agricultural Regort for Parthshire, p. 62 and 50
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Burn No. 1 of the first and second hirsel in the year 1844, and No. 1 of all the
hirsels on the farm. No. 1 may contain 2 acres, or 10 acres, as the extent of
the farm will afford. Since No. 1 of all the hirsels are at a considerable dis-
tance from each other, it is clear that the burning of any one number cannot
commingle with that of its corresponding number of the same year. When
No. 1 is burnt in 1844, the heath on it will have become so old as to be ready
to be burned the year after No. 8 is burned in 1851 ; and as Nos. 1 and 8 will
be in the least useful state as to herbage at the same time, the rest of the lots
between these numbers will be in a progressively available state both for sheep
and grouse. For, Nos. 4, 5, and 6 being but recently burnt and grown, the
heath on them will not be so tall as to be beyond the reach of young grouse, and
at the same time there will be sufficient old heath in Nos. 3, 2, and 1, not only
to afford food and shelter to lambs and young grouse in summer, but food above
the snow to old grouse in winter, while the snow will cover the young heath in
Nos. 7 and 8, and protect it from the frost. In addition to these particulars,
I may state it as a fact, that young heath plants withstand much severer frost
than very old plants, as the spring of 1837 proved. This arrangement is unex-
ceptionable, but still how are the lots to be burned ? The usual practice is to
set fire to the heath on the windy side, when the blaze soon towers to a great
height, and is seen at a great distance, and the plants crackle in fine style
amidst a scorching heat; but the heat which produces the crackling destroys the
plants by the roots, and the flame fanned by the following gale runs along the
ground, catching every bush of heath that presents itself the most readily, until
a much larger space of ground is on fire than was desired, and the conflagration
becomes so extensive that the shepherd and all his family cannot extinguish it.
Indeed they don't mind it, and retire to bed, and the flame goes wherever the
wind lists till it has no more heath to consume, or till the wind lulls, or the
rain falls. The proper way is to begin the fire along the entire lec-side of each
lot, when the flame will not mount high, but eat, as it were, its way among the
heath against the wind, and if any part of the lot does not take fire from the
rest, it is easy to take a burning brand and set it on fire. Let the burning be
watched all day, and if the extent of the lot has not been burnt by the evening,
let it be watched all night, and whenever it has reached its preseribed limit, let
it be put out by going to windward and by beating and pushing a board nailed
upon a long and limber pole against the burning plants. Where the fire
‘has not reached the bounds of the lot, let the flame burn until it reaches the
limit. There is none more casy than this plan, and if it were followed on every
heath-farm every year, there would every year be grown a certain quantity of
young heath well suited to support both sheep and grouse in the very best con-
dition that the plant is capable of sustaining them.* In whatever position the
farm is situated, it should be considered from what direction the wind prevails
at the period most favourable for burning ; and No. 1. should be fixed on as the
lot farthest from the wind, o that if the wind prevails from the E., or right
hand, No. 8 of the above table would be converted into No. 1. When the wind
prevails from either the E. or W, the burning should be be begun on the side
of the lot, but when it prevails from the N. or 8., it should be begun at the end.

(2657.) Luaw of Muirburn.—* Persons making muir-burn, or setting fire to
any heath or muir in Scotland, from the 11th April to 1st November, will be
fined 40s. for the first offence, L.5 for the second, and L.10 for every other, or

* Sece Prize Essays of the Highland and Agricultural Society, vol. xiv. p. 640-8.
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suffer imprisonment for 6 wueks for the first, 2 months for the second, and
3 months for every subsequent offence (13th Geo. III. 54.4.). The tenant or
possessor of the ground will be deemed guilty of the offence, unless he prove that
the fire was communicated from other grounds, or raised by some one not be-
longing to his family (ib. 5.). Proprietors of high or wet muir may burn the
heather thereon, between the 11th and 25th April, or if the ground be let, he
may give permission to do so in writing (ib. 6.). Which permission, however,
must be recorded in the Sheriff’s books (ib. 7.). Prosecutions for the above
offence prescribe in 6 months (ib. 14.).” *

(2658.) The figures of the bull's ring and bullock-holder not having reached
me when their use was described in (2595.), I here give them before conclud-
ing the account of the treatment of stock in summer. Fig. 467 represents the
bull's ring in an open state, ready to be inserted into the bull's nose, the joint

Fig. 467. Fig. 468,

THE BULL’S RING IN A STATE TO BE INSERTED THE BULL’S RING AS FASTENED IN
INTO THE BULL'S NOSK. THE BULL'S NOSE,

a allowing the two sides of the ring to open as wide as the end b may be inserted
into the hole burned into the septum of the nose. Fig. 468 shews the ring
closed, after it has been fastened into the nose, a being the joint, and b the two
ends of the ring lapped over and secured together by 2 countersunk screws. The
fing is formed of  inch of rod-iron, and its diameter over all is 24 inches, and
1t should be highly finished.
. (2659)) The Bullock-holder is well represented by fig. 469, where a is the
Jont which allows its two parts to open so far as each to
enter a nostril of the animal. The lever nut ¢ brings the 2 Fig. 469.
kuobbed Points b as close as to embrace and hold firm the septum
of the nose. The leading rein is fastened to the under ring e.
tohls form of bullock-holder would allow the points b to be screwed
s any degree of tightness, until they meet each other; and it
ca’r;l'] dmy opinion, so far objectionable, as the screwing may be
insul-e as far by a rash hand as to hurt the animal when the
o “flflent was moved in the least degree to either side. An-
er form which I bave seen, and approve of, never allows the
l‘ac:l:s b of the instrument to be screwed closer than just to em-
© septum of the nose, allowing the holder to swing from

m:ln°s° at ease whilst it holds the nose firmly whenever the ani-
eithe“‘“mpts to move away. The cost of a bullock-holder of
r of these forms is 4s. each. T oioe,

* The Farmer’s Lawyer, p. 193-4.
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66. OF ROLLING THE FLEECE, AND OF THE QUALITIES OF WOOL.

* Come, gentle swains, the bright unsullied locks
Collect : . » L4 -
Be faithful ; and the genuine locks alone
Wrap round : nor alien flake, nor pitch enfold :
Stain not your stores with base desire to add
Fallacious weight.”
DryEx.

(2660.) Whenever a fleece is clipped from the sheep, a field-worker
should be ready to roll it up. 1 have already said that a board should
be provided to roll the fleeces upon, and it may be erected either in the
clipping barn, or any other adjoining apartment, such as the corn-barn ;
but the most convenient place for it is beside the clippers, as is also
the stance for the rolled up fleeces to lie upon till the end of the day’s
work, when they are removed to the wool-room. Suppose the board
to be placed in the clipping-barn, the fleece, whenever separated from
the sheep, is lifted unbroken from the cloth, and spread upon the board
.on its clipped side. The winder examines the fleece that it is quite free
.of extraneous substances, such as straws, bits of thorn, of whin, or burs,
and removes them, and she also removes, by pulling off, all locks that
have lumnps of dung adhering to them, and which have escaped the notice
of the washers. The farmer should be very particular in giving instruc-
tions on the purity of the fleece, as the purchaser cannot unloose every
fleece he buys; and should he find as much filth in the fleeces after purchase
as to warrant the belief that it had been purposely left in them, he may
either relinquish his bargain, or make a large deduction from the price
—in the former case implying fraud on the part of the farmer, and in
the latter diminishing his profits. And besides the disgrace, any person
who attempts to commit fraud in the case of wool is liable to be merced
in heavy fines when informed against, which he puts in the power of the
purchaser of the wool todo. The winder being satisfied that there are no
impurities in the fleece, folds in both its sides, putting any loose locks of
avool into the middle, and making the breadth of the folded flcece from
about 24 to 30 inches, according to its size. She then begins to roll
the fleece from the tail towards the neck as tightly and neatly as she
can, and when arrived at the neck, draws the wool there as far out,
twisting it into a sort of rope, as will go round the fleece, hold its own
end firm, and make the entire fleece a tight bundle. The fleece is then
easily carried about, having the clipped surface outside, which, being
composed of wool saturated with yolk, exhibits a shining silvery lustre.
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Fleeces are by no means all alike either in structure or colour. 7Those
of ewes, for instance, will be found thin and open in the locks, .of pale
colour, and feel light in hand ; those, again, of hoggs will be close and
long in the pile, of a rich colour, and the rolled fleece will feel heavy and
:be bulky in hand. Neither will all the fleeces be alike entire and in pro-
per condition. An occasional fleece may want some part, having been
:shed off; and another may be coated, that is, have its wool felted to-
gether like a piece of very thick cloth; while another may be a black
fleece. Whenever any such difference is observed in a fleece, it should
be laid aside. The inferior stray locks, and those clotted with dirt,
should be put into a basket by themselves, to be afterwards washed,
dried, and used at home for various purposes, such as in repairing of
saddlery. Every day’s clipping is carried into the wool-room, at W in
the steading, fig. 4, Plate I'V., which enters by a stair from the straw-
barn. Previous to being occupied, the room should be completely swept of
all dust from its floor and plastered walls, and washed clean and dried.
“The fleeces are built up on the floor at a little distance from the wall, put-
ting the hogg and ewe fleeces in separate divisions. The whole are co-
vered with cloths, and the shutters of the window closed. The reason for
these precautions, which are too seldom attended to by farmers, is, that
the cloths keep off dust, prevent too quick evaporation of the yolk of the
wool, which, if allowed, will diminish its weight, and the window-shut-
ters being closed excludes the light, which obscures the bright lustre of
clipped wool. The odd fleeces and locks should not be brought into
the wool-room at all, but the former sold, and the latter prepared for
use immediately, as their unclean state creates an effluvium which in-
duces the wool-moth, the Tinea sarcitella of Linnzus, to.come into the
wool-room.

(2661.) Wool is a ticklish article for a farmer to keep long. If the
Wool-room is too dry, the natural moisture, occasioned by the yolk, eva-
Porates, and the fibres become curled, and feel harsh ; and on the other
hand, if j¢ is too damp, which is its usual condition, the fleeces become
compressed, feel clammy, and affected with green and yellow mould.

be wool-moth then takes up its residence, in summer, amongst such
fleeces, and breeds numerous larvee, which subsist on the very fibres of
€ Wool, and of course entirely destroy their character. There are far-
Ters who have no wool-room, but keep their wool in the granary or an
zut-house, where, of course, either of these.effects are aggravated. The
est Means that I know of preserving wool for a length of time in the
eece, is to keep it in a wool-room with a wooden floor, packed in the
a"ilc:'Sheet, in which it will be out of reach of dust, light, and moths, and
~"¢f¢ nomore air and light need be admitted than is desirable. If
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it is meant to keep wool only for a few weeks, the means spoken of in
the last paragraph are all that are requisite. The safest plan for the
wool-grower is to sell it every year at the current prices, which are de-
termined at the great wool fairs that take place in summer in many parts
of the country, where wool-dealers attend, and whose proceedings are
duly reported in the newspapers.

(2662.) When a wool-dealer purchases wool from a farmer, he sends
his own people to pack it in his own pack-sheets. Wool is weighed and
packed in this way :—Wool is sold in Scotland by the wool-stone of 24 Ib.
avoirdupois, and it is weighed out in double stones of 48 1b., each being
called a weigh. Usually 7 Leicester hogg and 11 ewe fleeces make 1 weigh.
In England, wool is sold by the Ib., and weighed out by the Zod of 2 stones
of 141b. each, or 28 1b. In weighing out, the above number of fleeces
may not exactly weigh the double stone; and, as fleeces are never
broken to equalize the scales, a few small weights are used to balance
the scale either on the side of the wool or of the weights, at each weigh-
ing. In this way the weight of the number of scalefuls required to fill
each pack are correctly ascertained, a memorandum being taken of the
number of weighings. While a simple and large beam and scales for
weighing the wool is erecting, the pack for containing the fleeces is
also making ready, so that they may be packed immediately from the
scales, and save much handling. Pack-sheets are made of thin canvass,
of the shape of an oblong rectangle, about 8 feet long when empty, and
open along one side. A small stone being placed in each end of the open-
ing of the sheet, a rope for each end being suspended from the ceiling,
the stones form knobs which prevent the corners of the sheet slipping
through the ropes, as at a a, fig. 470. The sheet d is suspended just to
swim above the floor. Two men, 6 and ¢, then get into the sheet, and
placing the flceces, as handed to them by the woman ¢, in regular order
lengthways across its bottom, trample them down with considerable force,
especially at the corners, where they are pushed down with both feet set
together, while both hands are holding firm by the outside of the corner
of the sheet immediately under the tying, as shewn in action by the
man b. The second layer of fleeces is laid contrary to the first, that is,
in length along the sheet, placing 2 or 3 fleeces parallel in the breadth
of the sheet; but the fleeces at the ends are always placed across the
length of the sheet, in the same position as before, and pressed down in
the same manner. The sheet is thus filled with alternate layers of fleeces
to the top, when the packers leave it, and then loosening the ropes, and
reserving the small stones for the next sheet, immediately close the
mouth of the pack ; for if left open, the elasticity of the wool will cause
the fleeces to rise so far as to render the closing afterwards impracticable,
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and a pack is difficult toclose at anytime. With the aid of hand-cramps, in-
serted into the opposite sides of its mouth, the edges are brought togteher,

Pig. 470,

THE WEIGHING AND PACKING OF WOOL.

and are so held by iron skewers being passed through both edges. When
a farmer is packing wool on his own account, it is as well to know that
common table-forks answer as well as hand-cramps for pulling the edges
of the pack-sheet together, and for keeping them as close as skewers.
The edges being thus brought together, they are permanently secured
by sewing with packing-needle and stout twine, and the skewers are re-
moved as the sewing proceeds. Thus, one pack is filled after another.
A pack of wool f contains 10 stones, that is, 240 Ib. Any wool I have
seen packed in the Highlands, was not put so regularly into the sheet
as I have described ; the fleeces were crammed in and trampled down
in the most irregular and promiscuous manner. I once had an oppor-
tunity of seeing Merino wool packed on a large scale at Leipzig. The
sheets were made of horse-hair, and, during the packing, were occasional-
ly subjected to the pressure of a long pole of wood acting upon them as
a lever. The pole was fastened at one end by a ring to the ground, and
heavy weights were suspended, and a rope passed from the other through
aring in the ground, to keep good what the lever had gained. The wool
Was packing for Great Britain, and was to be conveyed in large waggons,
€ach drawn by 8 stallions, to be shipped at Rotterdam. In the rest of
the‘ cut the wool is seen piled up at g, and the man ¢ is in the act of
Weighing a scaleful with the large beam and scales .
(2663.) Even on the slightest inspection of a fleece on the sheep’s
ack, one can perceive that it contains wool of different qualities ; the



890 THE BOOK OF THE FARM—SUMMER.

coarser is evidently below and the finer above ; but none but wool-stap-
lers would discover 10 different qualities of wool in the same fleece. As
a general description of a fleece, I may mention, that the finest wool is
upon the shoulder and along the top of the back to the rump ; the next
best is below the shoulders, along the ribs to the rump—the coarsest
being on the haunches—and that below the belly is short and detached,
and cannot be classed with the rest. Each of these parts have their re-
spective qualities, which wool-staplers classify, in order to satisfy the
wants of their customers, the manufacturers. The subdivision of the
fleece by wool-staplers, after they have purchased the wool from the
farmers, is technically in these terms:—Prime—choice—super—head—
downrights—seconds—fine abb—coarse abb—Ilivery—short coarse or
breech-wool. It would be well for wool-growers to receive lessons from
wool-staplers on the essential properties which constitute good wool, that
they may be able to judge whether the wool which they grow be intrin-
sically good or bad, comparatively improving or deteriorating, or to what
species of manufacture it is best suited. According to present practice,
wool-growers, I believe, demand prices for their wool on the faith of
markets, without knowing whether their wool is really worth a high or
low price.

(2664.) Good wool should have these properties:—The fibre of the
staple—a staple being any lock that naturally sheds itself from the rest
—should be of uniform thickness from root to point, it should be ¢rue,
as the phrase has it; the finer the wool, the smaller is the diameter of
the fibre ; the fibre should be elastic, and not easily broken ; its surface

. should have a shining silvery lustre; and it should be of great density
or specific gravity. Of a staple all the fibres should be of the same
length, otherwise the staple will have a pointed character ; the end of the
staple should be as bright as its bottom, and not seem as if composed of

- dead wool ; the entire staple should be strong, and its strength is tested
in this manner :—take the bottom of the staple between the finger and
thumb of the left hand, and its top between those of the right, and, on
holding the wool tight between the hands, make the third finger of the
right hand play firmly upon the fibres, as if in staccato on the strings of
a violin, and if the sound produced be firm and sharp, and somewhat
musical, the wool is sound ; if the fibres do not break on repeatedly
jerking the hands asunder with considerable force, the staple is sound ;
if they break, the wool is unsound, and, what is remarkable, it will break
at those places which issued from the felt of the sheep when the sheep
was stinted of meat or had an ailment; though it will not break at every
place simultaneously, because the weaker part, occasioned by the greater
illness, will first give way. A good fleece should have the points of all
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its staples of equal length, otherwise it will be a pointy one; the staples
should be set close togetlier; and it should be clean. One essential
good property of wool is sofZiiess to the feel like silk, which does not de-
pend on fineness of fibre, but on a peculiar property of yielding to the
touch at once, and readily returning to the hand. There should be no
hairs in wool, neither long ones, which are easily distinguishable from
wool, and give the name of bearded to the fleece; nor short ones, soft
and fine, like cal’s hair, which are not easily distinguishable from wool,
and are denominated kemps. The long hairs are frequently of a different
colour from the wool ; but the kemp hairs are of the same colour, and of
the two, the latter are much the more objectionable, as being less easily
detected.*

(2665.) Keeping all these properties in view, it is clear that a farmer
who breeds sheep having fleeces with pointy staples, thinly set on, and
of unequal lengths ; who stints his sheep of food at one time, and over-
feeds them at another, thereby producing wool of unequal size, and there-
fore untrue; who, moreover, does not wash his sheep clean, or having
8o washed them, allows their wool to be again dirtied before being clipped,
thereby creating much waste to the manufacturer to bring the wool again
to a clean state ; the farmer who manages his sheep and wool so as to
produce these effects, injures himself to an incalculable extent.

(2666.) It is remarked by Mr Culley, that  the Herefordshire sheep that
have the finest wool are kept lean, and produce 14 lb. each; if better kept they
grow larger, and produce more wool, but inferior in quality.’t This is true of
every breed of sheep, and particularly of the Merino, whose propensity to lean-
ness caused their culture to be abandoned in Great Britain as being unprofitable.
Their wool did not so much deteriorate in this cold climate, as there was no possi-
bility of getting mutton upon their carcass. But though leanness produces wool
of finer quality than high condition, yet the remark is only strictly true when ap-
plied to breeds which yield fine wool in every state of condition, for no degree of
leanness will cause a coarse-woolled breed of sheep, such as the Black-faced, to
produce fine wool. To obtain any given quality of wool, therefore, it is neces-
sary to possess the breed that produces it, and then the wool will be finer or
coarser in comparison as the sheep are kept in low or high condition. There is,
no doubt, that the general quality of wool in this country has become coarser
than it was years ago ; not because the breeds of sheep have deteriorated, for, on
the contrary, they have all improved, but because the animals are now kept
thr?u_glnout the year in much higher condition ; and this result might have been
anticipated, for if there is any analogy between the vegetable and animal econo-
my, we know that well manured soil will produce flax of thicker and longer fibre
than' t}ne same soil in poor condition ; so, in like manner, sheep when in high
condition produce wool of thicker and longer fibre than when lean. During the
improvement th‘at has taken place in the breeds of sheep, a counteracting influ-
ence, as I conceive, has been at work to retain the wool of finer quality than the

.

® See Luccock on Wool, from p. 168 to 179 ; Ed. 1805.
t Culley on Live Stock, p. 132.—Note.
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high condition would produce, I mean the influence of shelter ; and though it may
only be of a negative character, preventing unequal evaporation of the yolk of
wool, by warding off cold and drying winds; yet, in preventing these, its effects are
positively beneficial, inasmuch as Mr Luccock observes, that  the silky softness,
like most other good qualities of the fleece, depends very much upon the breed
of the sheep, and the quality of yolk which they constantly afford.” It is diffi-
cult to say whether the density of the fibre of wool, that most desirable pro-
perty, depends on some general law connected with the breed, or the circum-
stances in which the fibre is produced, for the mere coarseness or fineness of the
fibre does not affect its specific gravity ; as, for instance, the close full-grown wool
off the shoulder of a sheep, does not differ materially in density from that from
the thin and hairy breech; and hence, perhaps, the density does not depend on
the breed. I am inclined to believe, that soil and climate very much affect the
general condition of fleeces, for we find wool grown in the chalky districts of
England much drier and coarser than that which is produced on fine soft hazel
loam ; and wool grown upon turnips appears to me coarser than when grown
on grass in the same soil in similar condition. This fact is undeniable, that
fleeces from the same breed, reared even in similar circumstances, differ much
in density. The conclusion to be inferred from all these considerations seems to
be, that whatever induces the greatest secretion of yolk, whether it be breed, con-
dition of animal, nature of soil, or climate, will produce fibre of the greatest spe-
cific gravity ; and hence on grass on a deep mellow soil in good heart, and in a
sheltered situation, a brecd of sheep, capable of continuing in good condition
throughout the year, should produce the densest and the finest quality of fibre
of wool. If these views be at all correct, you can easily perceive how much
depends on the judgment of the farmer himself, to produce wool that will pos-
sess the greatest number of good qualities.

(2667.) Chemically, ¢ wool has not yet been subjected to a rigid examina-
tion,”” says Dr Thomson, ** but from the experiments made on it by Berthollet,
there is reason to conclude, that its chemical qualities do not differ much from
those of hair. When growing upon the sheep, it is enveloped in a kind of soapy
matter, which protects it from the attacks of insects, and which is afterwards
removed by scouring. Vauquelin has examined this matter, and found it to
consist of the following ingredients:—A soap of potash,—carbonate of potash,—
a little acetate of potash,—lime,—a very little muriate of potash,—and an ani-
mal matter.”’ *

(2668.) Mr Youatt has examined the external structure of wool with the mi-
croscope, and has ascertained that the surface of the fibre is covered with a sort
of scale which forms a series of serrations along the entire length. The general
outline of the woolly fibre consists of a central stem or stalk, probably hollow,
or at least porous, and possessing a semi-transparency not found in the fibres
of hair. From this central stalk there springs at different distances, in differ-
ent breeds of sheep, a circlet of leaf-shaped projections. It is thus ascertained
that wool possesses a property common to all independent horny fibres which
issue from the felt of animals, namely, an irregularity which constitutes a cer-
tain degree of roughness upon their surface from the root to the point. Hence,
both physically and chemically, wool and hair are analogous substances. Some
of the results of Mr Youatt’s investigations with the microscope, in conjunction
with the micrometer, were these :—

# Thomson’s Animal Chemistry, p. 305.
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Diameter. Serrations.
Merinowool, . . . . 5}; aninch, and 2400 in an inch. .
Picklock,. . . 4} ... ... 2560 .. ...

Saxony, . . . gig e e 2720 .-
Leicester, . . « . . ghg o e 1860 . ...
Deccan, black, . . . yg5 oo oe- 1280 o el
- Odessa, . . . . « . glp e .. 2080 .. ..
Wallachian, . . . . =35 - ... 2080 .. -
Australian, . . . . <}z .. .. 1920 ...

New South Wales, . . +i5 .- ... 2080 ... ..
Mr Arthur’s, . +l; cee ees 2400 ... ...
Van Dieman’s Land, . 4i5 ... ... ot aee

South Down, . . . . g5 ... - 2080 ... ...
Wﬂtshire, D A I 356 s o0° 1860
Ryeland, . . . . . gig .. ... 2420

Cheviot, hill-fed, . . . 3l5 ... ... 1860

good pasture, . ... cer e 1440 ..
Norfolk, . . . . . z}5 ... ... 1600 ...
Lincoln, . . . . . gzl ... ... 1280 ... ...
Iish, . . . . . . 3z o - 1920 ... ..*

Another instrument beside the micrometer, named the eirometer, the invention
of the late celebrated optician, Dolland of London, and which reads off diame-
ters to a very minute fraction of an inch, is used for measuring the diameters
of wool, and it may be employed by an inexperienced hand with less chance of
error than a micrometer. It produces a double image of the fibre which are
brought in contact, and the result is then read off from a circular index.
(2669.) Wool is well known to have a felting power, but it is unknown in
what that power consists. A coated fleece is a natural instance of the felting
tendency of wool. Mr Youatt seems to believe that the discovery of the serra-
tions on the fibre of wool accounts for its felting property. It is a curious
and interesting point that has been established,” he says, ¢ the existence of an
irregularity of form in the wool, accounting for and necessarily giving it a felting
Power—is there a variation in this structure corresponding with the degree of
felting power 2" . Mr Boyd of Innerleithen, Peeblesshire, is much disposed to
Question Mr Youatt's views. ¢ Mr Youatt asserts with much confidence,” he
remarks, and in this remark Mr Boyd is supported by Mr Luccock, * that the
felt]ng properties depend entirely on the structure of the wool. During an ex-
perience of many years I have found this not to be the fact, and therefore state,
without fear of contradiction, that in many instances it is impossible to estimate
the extent of the felting properties in a variety of wools, until they have been
submitted to the actual test of experiment ; and I am decidedly of opinion,” he
adds, « that however perfect the structure of wool may be, if produced in the
:_bsence of an oily or saponaceous substance, it cannot possess the requisite proper-
t;fs of a clothing material.”"+ Mr Boyd is again supported by Mr Luccock, when
e latter says,  If the wool-grower be anxious to promote the growth of fleeces,

* Youatt on Sheep, p. 87 to 91.
t Prize Essay of the Highland and Agricultural Society, vol. xiv. p. 669.
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in which the felting quality greatly prevails, I should recommend, from the little
knowledge at present possessed, that he attend closely to the supply of natural,
rich, and nutritious yolk, which the pile receives while growing.” I confess
that Mr Youatt’s theory to account for the felting property of wool, in reference
to the action of the serrations on the surface of the fibre upon one another, ap-
pears to me unsatisfactory. On the authority of Mr Luccock, the application
of moisture, warmth, and pressure are necessary to bring the fclting pxoperty
of wool into action. * Without the aid of moisture,” he affirms, ‘¢ it remains
perfectly dormant ; the warmth and pressure are required to quicken the pro-
cess.” And he adds, « the degree of heat required to make the felting property
act with the utmost force, is considerably below the boiling point of water,” and
that « a higher temperature loosens the texture of the thread, and increases the
elasticity of the hair, thus giving it a disposition to start from the substance of
the cloth and spoil its surface.”*® If the action of the serrations on the fibres
is the principal means of felting wool, it must be proved that they-change their
structure on being immersed in water of a temperature near the boiling point,
which has not yet been done. It is also known, that wool, after being combed
with heated iron combs, will not felt, and yet the figures given by Mr Youatt
of combed and uncombed wool of different variaties indicate no such decided
change by combing on the structure of the serrations, as to warrant us in believ-
ing that in the one state wool shall felt, and in another it shall not.

(2670.) Having mentioned the application of the microscope to the structure
of wool, it may prove instructive to shew by the same instrument in what man-
ner wool grows. ¢ If the fwtus of a sheep,” says M. Raspail, ¢ taken when
it is of the length of about 4} inches, and preserved in alcohol, be examined,
it will be found studded with globules of uniform size, elegantly arranged, and
almost at equal distances, round certain white spots disposed in quincunxes,
which seem, even at this early period, to indicate the places where the hairs
are to grow. On the epidermis of the temple, instead of thin white spots, we
find vesicles projecting in the form of bottles, or rather of urns, whose sides
are granulated in the same manner as the epidermis. These vesicles are the
rudiments of hairs.”

(2671.) The number of sheep in the empire estimated by Mr WIacculloch,
from ditferent sources of information, is the following :—

In England, . . . . . . 26,148,463
In Scotland, . . . . . . 3,500,000
InIreland, . . . . . . . 2,000,000

—_—

31,648,463

By a statement made by the late Mr Ilubbard, an eminent wool-stapler in
Leeds, the number of packs of wool grown every year in England is 463,169 of
240 Ib. each, or of 111,160,560 lb., which gives an average weight to cach
fleece, including those of lambs, of 411b.}

(2672.) The term merino, applied to a particular breed of sheep and variety of

# Luccock on Wool, p. 163-8.
+ Raspail’s Organic Chemistry, p. 283.

+"Macculloch’s Dictionary of Commerce, art. Fool.
b
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wool, is of obscure origin. Mr Southey informs us, that « Merino is an old
Leonese title, still preserved in Portugal, though long since obsolete in the other
kingdoms of Spain. Perhaps it is a mongrel diminutive of the Arabic title mir
or emir, likely enough to have been formed when the two languages, Spanish and
Moorish, were, as it were, running into each other. Mirquebir, the augmented
title, was in use at Ormuz. Merino would be sufficiently explained by suppos-
ing it a diminutive grade. The old laws of Spain define it thus: ¢ He is a man
who has authority to administer justice within a certain district.’ The first
mention of this office is in the reign of Bermudo II. The merinos then com-
manded the troops of their respective provinces in war; but, before the time of
Henrique II., it was become wholly a civil office, and the title was gradually
giving place to that of Alguacil, mayor. Most probably the judge of the shep-
herds was called the merino, and hence the appellation extended to the flocks
under his care.” It is the general opinion that merino sheep came to this
country from Spain, and so they did at the end of the last century, but it appears
that fine-woolled sheep were sent from England to Spain a very long time ago.
That sheep were sent from England to Spain at a known period is certain, for
Mr Youatt quotes from the chrenicles of Stowe, that « this yere (1464) King
Edward IV. gave a license to pass over certain Cotteswolde sheep into Spain.”
And he quotes Baker also, who says, ‘¢ King Edward IV. enters into a league
with John, King of Arragon, to whom he sent a score of Costal ewes and four
rams—a small present in show, but great in the event, for it proved of more
benefit to Spain, and more detrimental to England, than could at first have been
imagined.” The wool of the Cotteswolde sheep of the present day is long, and
not remarkable for fineness. Perhaps the old Cotteswolde wool was finer than
the present, because the latter has been much crossed with the Leicester.
But if the old Cotteswolde conferred so much benefit on Spain, it may be fairly
inferred that the wool of Spain was not so fine as that of England at the
time. But sheep were exported from England to Spain prior to the reign of
Edward IV., as Mr Southey intimates, that ¢ Fernan Gomez de Cibdareal,
in one of his letters (Epist. 73.), mentions a dispute between two Spaniards
concerning rank in the presence of Juan II. 1437. It was objected tauntingly
to one of them, that he was descended from a judge of the shepherds. The re-
ply was, that this office had always been held by hidalgos of great honour, and
that ¢ King D. Alfonso had instituted it in the person of Inigo Lopez de Men-
doza, when the English sheep were first brought over to Spain.'"" This dispute
occurring in 1437, and referring to an ancient title of honour which had been
conferred as far back as the time of the introduction of English sheep into Spain,
and a taunt being given in 1437 to a descendant of a judge of the shepherds,
that is, of a merino, thereby implying that he, the descendant, was at least of
the second or third generation, it is clear that the English sheep referred to could
have no reference to the Cotteswoldes exported in 1464, as mentioned by Stowe.
* How long was it before the merino fleece became finer than that of the origi-
nal stock > asks Mr Southey ; and he replies, * Brito, who wrote towards the
close of the 16th century, says in praise of the wool grown about Santarem, it
18 so fine that it may vie with that of England (Monarchia Lusitania, f. i.
P- 93.) If the Spanish wool had been as fine then as it is now, he would hardly
have drawn his comparison from the English.”* While these facts are recorded

® Southey's Omnians, vol. ii. p. 103 8.
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in Spanish literature regarding the origin and ancient quality of the wool of
Spain, the opinion of Mr Youatt seems much too strongly expressed, when he
says, that « Europe and the world are originally indebted to Spain for the most
valuable material in the manufacture of cloth.” And, again, * The chunahs,
therefore, may be descendants of the English sheep,”” namely, those sent to
Spain in 1464, * mixed with the common breed of the country ; but farther
than this England cannot, with any degree of justice, urge the claim which some
have done, of being instrumental in producing the invaluable Spanish wool.”*
And yet, as we have seen, sheep were probably sent from England to Spain
long before that date, or even long before 1437, for if the King Alphonso men-
tioned above as having instituted the order of judge of the shepherds, be Alfonso
the Wise, king of Leon and Castile, who is stated to ¢ have digested a code of
excellent laws, and rendered his name famous in history by his patronage of the
arts and sciences,™} he reigned at the early period of from 1252 to 1284. And
another fact mentioned by Mr Southey, when Catherine, daughter of John of
Gaunt, was espoused to Henrique III., she took English sheep with her as her
dowry, fixes another exportation of sheep to Spain about 1390, a considerable
while prior to the Cotteswolde exportation of 1464, and if the English sheep
had been of an inferior description to those of Spain, it is not likely that the
future Queen of Castile would have taken them with her as her own dowry. In
concluding this subject, Mr Southey puts this doubting query ;—*¢ Can there
possibly be any truth in the remark of Yepes (t. 7, § 134.), who says, ¢ Daily
experience shews us, that if a lamb is sucked by a goat, the wool becomes hard
and hairy; and, on the contrary, if a kid is suckled by a ewe, the hair becomes
soft '

67. OF THE MAKING OF BUTTER AND CHEESE.

“ And now the DAIRrY claims her choicest care,
And half her household tind employment there :
Slow rolls the churn, its load of clogging cream
At once forgoes its quality and name :
From knotty particles first floating wide,
Congealing butter’s dash’d from side to side;
Streams of new milk through flowing coolers stray,
And snow-white curds abound, and wholesome whey.”
BLOOKFIELD.

~ (2673.) Tue dairy operations on a farm of mixed husbandry are
limited, both in regard to the season in which, and the quantity of ma-
terials by which, they can be prosecuted. Until the calves are all
weaned, which can scarcely be before the end of June, there is no milk

# Youatt on Sheep, p. 146-7.
t Bigland’s View of the World, vol. ii. p. 589.
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to spare to make butter or cheese, but what of the former may suffice
for the inmates of the farm-house; and as some of the cows, at least,
will have calved 4 months before all the cows are free to yield milk for
the dairy, a full yield of milk cannot be expected from them even when
entirely supported on grass. But though thus limited, both in regard to
length of time and amount of milk, there is ample opportunity for per-
forming every dairy operation, according to the taste and skill of the
dairy-maid. For example: Butter may be made from cream, or from
the entire sweet milk. It may be made up fresh for market, or salted
in kits for families or dealers. Cheese may also be made from sweet
or skimmed milk, for the market; and any variety of fancy cheese may
be made at a time ; such as cream-cheese, imitation Stilton, Gloucester,
or Wiltshire. With all these means at command, to a moderate, indeed,
but available extent, it is quite possible for the dairy-maid to display as
much skill and taste in her art on a mixed as on a dairy farm, not only
in these respects, but in the endless forms in which milk may be served
on the table of the farmer. In short, the only advantage a dairy-farm
possesses over one of mixed husbandry, is, that all its dairy operations
are conducted on a larger scale.

(2674.) The mulk-house, large enough and otherwise convenient and
suitable for a farm of mixed husbandry, may be seen represented in
plan at m, fig. 32; and the cheese-room adapted to the same is seen in
plan at 4, fig. 33. The mode in which a milk-house should be fitted
up, is deseribed in (231.), as well as a cheese-room in (237.).

(2675.) The utensils with which a dairy should be supplied, comprise
a large number of articles, though all of simple construction. The mélk-
dishes are composed of stoneware, wood, metal, or stone. The stone-
ware consists of Wedgwood and common ware ; the wooden of cooper-
work, of oak-staves bound with hoops of iron; the metal of block-tin, or
of zinc; and the stone are hewn out of the block, and polished. Be-
sides these, utensils formed of a combination of materials are used, such
a8, wooden vessels lined with block-tin or zine, and German cast-iron
dishes lined with porcelain. Of the whole variety, the stone, and wooden
ones lined with metal, are stationary, and the rest movable. All milk-
dishes should be of a broad and shallow form, for the purpose of expos-
ing a large surface with a shallow depth of milk, in order to facilitate the
disengagement of the several parts of the milk. There seems to be a dif-
ference of opinion, which of those substances have the greatest influence
In disengaging the greatest quantity of cream from the milk. I have
heard it maintained at one place, that stone is much the best ; at another,
that wood is the best; at another, that stoneware is preferable ta all

YOL. 11. 3L
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others, and of the two kinds of stoneware, that the common ware is bet-
ter than Wedgwood's ; and at another, that zinc is by far the best ; from
all which difference of opinion I would infer, that the subject has not been
satisfactorily ascertained by comparative experiment, and which I be-
lieve to be the case; but I am sure that different management, even in
the same circumstances, will produce very different results in this pro-
duct of milk. Independently of the consideration of cream, however,
other circumstances should be regarded in making choice of milk-dishes.
Wooden ones require much labour to keep them thoroughly clean,
though they are the least liable to injury in the use. Metal ones also
require much cleaning, and are liable to be bruised; and it is not ques-
tionable that they are unwholesome for milk, if not kept thoroughly
clean. Tin produces no injurious salt with the acid of milk; but the
salt produced by the action of lactic acid upon zinc, is believed to be in
a slight degree poisonous to the human stomach. At all events, the
thought of keeping milk in metallic dishes is unpleasant to the mind.
Stoneware is easily frangible, but is, nevertheless, so cheap, so easily
cleaned, and so safe in use, that it forms the most convenient material
for milk-dishes to every class of country people. The advantage of
Wedgwood ware consists in its hardness, and the durability of its glaz-
ing. The price of dishes of common ware, of 15 inches in diameter, is
9d. each; of Wedgwood’s ware, from 12 inches to 24 inches, from 2s.
to 8s. each; of wood, 16 inches diameter and 4 inches deep, 2s. each;
and of zinc, 18 inches in diameter, 3s. 9d. each, and others are 3d. per
inch more or less, as the diameter increases or diminishes from this size.

(2676.) The other utensils are: Creaming scallop, for taking the
cream off milk. A jar for containing the cream until it is churned; a
Wedgwood one, with top and opening in it to be covered with muslin,
to keep out dust and let in air, costs from 6s. to 7s. 6d. A churn, of
which there are many forms, all of which will be found described below
by Mr Slight. A flat wooden kit, to wash butter in. Scales and weights
for weighing butter, whether in pounds, fractional parts of a pound, or
in the lump. Jars or firkins for packing salted butter. Moulds for form-
ing prints of butter for the table. Covered dishes for holding fresh but-
ter in pounds. A tub for earning the milk in, when about to make
cheese. A curd-cutter, and a curd-breaker. A drainer to lay across the
cheese-tub while the whey is straining from the curd. Cheese-vats for
giving the form to cheese. A cheese-press, a fizure of the most conve-
nient and powerful form of which is given below. A furnace and pot for
beating water and milk. And a supply of spring-water is an essential
concomitant to a dairy.
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" (2677.) A word or two on ckurns. The old-fashioned upright hand
plunge-churn is now confined chiefly to the use of small farmers and
cottars; but, when inanimate power is applied to the making of butter,
the upright churn is yet used by many dairy-farmers who conduct their
operations on a large scale. About 20 years ago the barrel-churn was
much in vogue, and it was very well suited for making butter, as it kept
all the cream in constant agitation; but the trouble required to keep it
“clean, from its inconvenient form to get within it, has tended to bring
it into disrepute. It is now superseded by the box-churn, whose construc-
tion admits of its being easily taken to pieces and cleaned. Of the two
forms of box-churn, I prefer the one in which the agitators move hori-
zontally, because it can be filled to any degree of fulness, without dan-
ger of the cream or milk working out of the journal-holes of the axle.
Long ago, small churns were in repute ; though they fell into desuetude,
but lately have again come into use, and for making small quantities of
butter they are admirably adapted. Various constructions of small
churns, intended to regulate the temperature of the cream, have of late.
been proposed, some of which are noticed below.

(2678.) A word or two also on cleanliness. Unless the milk-house is
kept thoroughly clean, in its walls, floors, and shelves, the milk will be-
come tainted ; and in order to keep them clean, the floor and shelves
should be of materials that will bear cleansing easily and quickly. - In
most farm-houses the shelving is of wood, and the floor of pavement
or brick. Wooden shelves can be kept clean, but are too warm in
summer. Stone shelving is better, but must be polisked, otherwise
cannot be sufficiently cleaned ; and to be kept clean, requires at times
to be rubbed with sandstone. Marble shelving is the best of all for
coolness and cleanliness, and they are not so expensive as many ima-
gine. Polished pavement makes a more durable, easier cleaned, and
cooler floor than brick. There should be ample means of ventilation in
the dairy when required; the principal object, however, not being so
much a constant change or a larger quantity of air, as an equality of
temperature through summer and winter. To obtain this desideratum,
the windows, which should face the N. or E., should not be opened when
the temperature of the air is above or below the proper one, which, on
an average, may be stated at 50° Fabrenheit. The milk-house should be
thoroughly dry, the least natural damp in the walls and floor will ema-
Date a heavy fungus-like odour, very detrimental to the flavour of milk
and its products. The utensils should all be kept thoroughly clean, and
exposed to and dried in the open air. Some dairy-maids are so care-

in this respect, that I have seen seams of green and yellow rancid
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are milked three times a-day, when the first mark is put on the dishes of
the evening meal, those of the morning meal of the same day will have
3 marks, to indicate its being the third meal previous, and the dishes of
the mid-day or second meal will have 2 marks. At every meal all the
utensils that have been used should be thoroughly cleaned, and set past
dry, ready for use when required.

(2680.) The next care of the dairy-maid is taking the cream off the
milk. In ordinary weather in summer, the cream should not be allowed
to remain longer on the milk than 3 meals; that is, when a fresh meal
is brought in, the cream should be taken off the dishes which have
3 marks, when the milk will be 20 or 22 hours old; but should the
weather be unusually warm, the milk should not be allowed to be more
than 18 hours old, or that having 2 marks, before the cream is taken off
it. For example, in ordinary routine, the cream of the previous mid-
day’s milk should be taken off in the morning, and at mid-day the milk
of the previous evening would be creamed, and so on; but when the
-weather is very warm, it would be well to anticipate the creaming of
one meal, and take the cream of the two oldest meals at one time, and
.in this way take off all the cream that can be got every 18 hours. The
reason for using this precaution in taking off cream is, that the milk
should on no account be allowed to become sour before the cream is
taken off, because the cream of sour milk makes bad butter. Let sweet
cream become ever so sour after being taken off the milk, and no harm
will acerue to the butter. Not that sour cream off sour milk is useless,
or really deleterious, for it may be eaten with relish by itself, as a dessert,
or with porridge. The cream is skimmed off milk with a thin shallow
dish, called a skimmer or creamer. It may be made of wood or of stone-
ware, and of the two substances the ware is preferable for cleanliness,
and of ware Wedgwoood’s or porcelain is the best, being light, thin,
hard, highly glazed, and smooth. There is no other way of taking cream
off dishes but with a skimmer ; but in stationary coolers of metal or of
stone, a spigot is drawn cautiously from a hole in the bottom, through
which the milk runs slowly down into a vessel, and the cream is left on
the bottom of the vessel ; and this manner of separating the cream from
the milk is said to be the most effcctual ; but, of course. the skimmer can
‘be used for creaming the milk in coolers, as well as other dishes. The
cream when taken off the milk is put into a cream-jar, in which it accu-
mulates until churned into butter. Every time a new portion of cream
18 put into the jar, the cream should be stirred in order to mix the dif-
ferent portions of cream into a uniform mass. The stirring is usually
~done. with a stick kept for the purpose, but spoons of Wedgwood ware
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are made for doing it. The cream soon becomes sour in the jar, and it
should not be kept too long, as it is apt to contract a bitter taste. Twice
a-week it should be made into butter, however little the quantity may
be at a time. The skimmed milk is put into a tub and made into cheese;
but if a cheese is only made every other day, the milk kept for the fol-
lowing day should be scalded before it is put into the tub.

(2681.) On converting cream into butter, the first act is to put the
churn into a proper state. It is assumed that the churn when last used
was put aside in a thoroughly clean and dry state. This being the case,
a little hot-water, about 2 quarts, should be poured into it to scald and
rinse it. In summer it should be rinsed with cold water after the hot,
but not in winter. Some people sprinkle a little salt into the churn be-
fore the cream is put into it, but whether it does any good or not I can-
not say. The churn being thus prepared, the cream is strained into it
through a bag of coarse open sort of linen cloth, well known under the
name of cheese-cloth. This cloth is always kept in a sweet state, no
soap ever being employed to wash it. It is dipped in water, and then
held over the churn ; and on the cream being slowly poured into it from
the jar, the greater proportion will run through into the churn; but
the clotted part which will contain in it dust, drowned flies, moths, and
spiders, and other impurities, which it is impossible to. keep out of an
open cream-jar, the cloth will keep back, on being gently pressed. In
the small hand plunge-churn, and in a barrel-churn, a churn-cloth is
required to be put round the mouth of the former, and under the bung
of the latter, to prevent the cream being thrown out in churning. The
temperature at which cream is put into the churn has a considerable in-
fluence on the time which the butter will take to make, and also on the
weight of butter obtained from a given quantity of cream. It has been
found that 55° Fahrenheit is the temperature which best attains these
ends, and it is one easily attained in a cool apartment early of a sum-
mer’s morning. The churning should be done slowly at first, until the
cream has been completely broken, that is, rendered a uniform mass,
when it becomes thinner, and the churning is felt to be easier. During
the breaking of the cream a good deal of gas is evolved, which is usually
let off by a small spigot hole if the churn be tight, such as a barrel-
churn ; but in other churns, which have a cover, the air escapes of itself.
When the motion of churning is rotatory, it should be continued in the
same direction, and not changed backward and forward. "I am not sure
that a satisfactory reason can be given for continuing uniform motion ;
but the opinion is, that the butter is formed more simultaneously ; and
that the backward and forward motions are apt to make the butter soft.
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It is certain, at all events, when the motion is uniform and rather slow,
the butter, whenever it is formed, is felt to stop the motion of the agi-
tators at once. After the cream has been broken, the motion may be a
little increased, and continued so until a change is heard in the sound
within the churn, from a smooth to a harsh tone, and until an unequal
resistance is felt to be given to the agitators. The butter may soon be
expected to form after this, and by increasing the motion a little more,
it will form the sooner, and, the moment it is formed, the motion should
cease. The rate of motion in churning butter is of some importance,
for when performed too slowly, a longer time will be spent in churn-
ing than is necessary, and the butter will be strong-tasted ; and, on the
other hand, when the motion is too rapid, the butter will be soft and
frothy, when the churning is said to have burst. In very warm weather,
and when the cream is put in too warm, the churning is liable to burst
with any degree of fast motion, and hence the judgment is required to be
exercised in the circumstances. I suppose that the most proper motion
in churning has never been ascertained by experiment, and to determine
which would probably be tedious, but it would be worth while being
tried. 'When butter forms from cream in £ of an hour to 1 hour churn-
ing, it is satisfactory work, when it comes much sooner it will be soft,
and when much later it will be strong-tasted. The temperature, by
agitation during churning, rises 3° or 4°.

(2682.) Immediately on being formed, butter should be taken out of
the churn and put into the butter tub, one of a broad and shallow form,
to be worked up. A little cold water being first put into the tub, and
the tub set in an inclined position, the butter is spread out, rolled up
round the edges, and pressed out by the palm of the hand, in order to
deprive it of all the butter-milk, for the least portion of that ingredient
retained in it would soon render it rancid. The milky water is poured
off and fresh poured in, and the butter is again washed and rubbed as
often as the water becomes milky. If intended to be kept or disposed
of in a fresh state, the large lump is divided and weighed in scales in
11b. or } Ib. lumps each, and placed separately in the tub amongst
Wwater. Each lump is then clapped firmly by the hand and formed into
the usual form in which pounds and half-pounds of butter are disposed
of in the part of the country in which your farm is situate. For the table
any requisite number of the pounds should be moulded from the lump
Into prints according to taste, or rolled into forms with small wooden
spades, figured or plain. The made-up butter is then floated in jars with-
‘¢overs, in a clear strong brine of salt and water fit to float an egg, made
teady for the purpose.

" (2683.) Objections have been urged against the use of the hand in
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making up butter, and small wooden spades recommended to be em-
ployed for the purpose ; and the use of water has also been objected to
making up of butter, as it is said to deprive the butter of its pleasing
aroma. A woman who has hot clammy hands should never become a
dairy-maid, for butter being very susceptible of taint, its flavour will, no
doubt, be injured by the heavy smell of sweaty hands; but clean cool
hands—rendered so by washing in warm water and oat-meal, no¢ soap,
and then rinsed and steeped in cold water—hands so prepared will
make up butter far cleaner and more solid than any instrument, whether
of wood or of any other material ; and as to eold water injuring butter,
there can be no such strong affinity between a fatty matter like butter
and cold water, as that the latter shall dissolve any essential ingredient
out of the former ; at all events, water will more effectually take away
any milky substance from butter than any dry instrument that can be
used, or even all the art the hand alone can accomplish. Let the trial
be made both ways, and their comparative efficacy be tested by keeping
the butter fresh, and seeing which will keep the longest sweet.

(2684.) If the butter is intended to be salted, it is somewhat dif-
ferently treated. After being washed clean as above described, it is
weighed in the scales, and salt is immediately applied. Practice varies
much in the quantity of salt given to butter, so much as from 1 oz. of
salt to 1 1b. of butter, to { oz. of salt to 1} Ib. of butter: 1 oz. to 1 1b.
is too much, it is like curing butter with as little art as a salt herring;
3 oz. of fine pure salt being quite sufficient; and this quantity is intend-
ed for keeping-butter, for as to powdered butter for immediate use,
1 oz. to 2 lb. is quite sufficient. In the process of salting, the butter
is spread out in the tub, and the salt, ground fine, is sprinkled over it
by little and little, and the butter rolled up and rubbed down with the
side of the hand until the whole mass appears uniform, and is considered
to be incorporated with the salt. To insure uniform salting, only half
the salt should be applied at once, and the butter lumped and set aside
until next day, when the other half of the salt should be rubbed in.
Whatever of brine or milk may have subsided from the lump in the
mean time should be poured off. The salted lump is then put into the
jar or firkin on the second day. One great advantage of deferring the
making up of butter until the second day is, that, without it, the butter
will not assume that firm, smooth, waxy texture, which is so characteris-
tic a property of good butter. Butter when kitted is pressed firmly down
in all points, and great care taken that it be particularly pressed with the
side of the finger round the circumference of the jar, and its substance
made solid, and its surface flat and smooth. If a former churning of
-butter had been put into the jar, its surface should be raised up into re-
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gular furrows, that the new lump of butter may be commingled with what
was put into the kit before. The compressing of butter, then, into the
kit, is of great importance, inasmuch as if the least cell of air be left in
its mass, or get access by the side of the kit, it will wind the butter, that
is, impart to it a rancid taste. After the kit has been filled within an
inch of the top, the butter is made smooth, and covered with a new piece
of wetted white linen or cotton cloth. To secure its goodness, butter
should be salted immediately on being made.

(2685.) The state of the kit should be particularly examined before
it is used for packing butter. If composed of stoneware, it is easily
cleansed and rendered sweet. A wooden kit that has been used before
should be filled with water for some time, to render it water-tight by the
swellirg of the edges of the staves. It should then be repeatedly scalded
with hot water, and exposed to the air; and, just before being used,
should be rinsed with cold water, and a slight sprinkling of salt scattered
over its bottom. A new wooden kit requires somewhat different treat-
ment, because the odour from the new wood will impart a disagreeable
flavour to the butter. It should be filled with water mixed with garden
mould, or with limeshells and water, for some days, and the mixture
occasionally stirred ; after which it should be thoroughly scrubbed and
. cleansed with hot water, and rinsed with cold water, and salted before
being used.

(2686.) The quality of the salz has a material effect on the taste of
the butter that has been salted with it. Ordinary sea-salt contains a
considerable proportion of other salts which are bitter, and, of course,
they will have effect upon the butter as well as the true salt. It is
easy, however, to purify the common salt of the shops from these im-
Purities,” says Professor Johnston, * by pouring 2 quarts of boiling-
water upon 1 stone or 2 of salt, stirring the whole well about, now and
then, for a couple of hours, and afterwards straining it through a clean
cloth. The water which runs through is a saturated solution of salt,
and contains all the impurities, but may be used for common culinary
purposes, or may be mixed with the food of the cattle. The salt which
remains in the cloth is free from soluble salts of lime and magnesia,
and may be hung up in the cloth till it is dry enough to be used for
mixing with the butter, or with cheese.” *

(2687.) Butter assumes a fezfure according as it has been treated.
When burst in the churning, it is not only soft but frothy, and on being
cut with the knife, seems as if it could be compressed into much less
‘bulk. When churned too rapidly, especially in warm weather, the

¢ Johnston’s Lectures on Agricultural Chemistry, p. 628.



906 THE BOOK OF THE FARM—SUMMER.

churning may not advance to the degree of bursting, but the butter will
always continue soft, and never assume a firmness, though worked up
with ever so much care, and in the coolest manner, and when one piece
is separated from another, they are drawn asunder with a jagged sur-
face, and stick to the knife that cuts them. Soft butter will not keep
long, whether salted orfresh. 'When over-churned, that is, when the
churning has been continued after the butter had been formed, it be-
comes soft, not unlike the state when it is too rapidly churned. When
properly churned, both in regard to time and temperature, butter becomes
firm with very little working, and is tenacious; but its most desirable
state is that of waxy, when it is easily moulded into any shape, and may
be drawn out a considerable length before breaking. It is only in this
state that butter has the rich nutty flavour and smell, which impart so
high a degree of pleasure in partaking it. To judge of butter, it is not
necessary to taste it ; the smooth unctuous feel on rubbing a small piece
between the finger and thumb expresses at once its richness of quality ;
the nutty smell indicates a similar taste; and the bright, glistening,
cream-coloured surface, shews it to be in a clean state.

(2688.) What I have stated in reference to the making of butter, ap-
plies especially to that obtained from cream alone, and from cream in
‘the usual state for butter, namely, after it has become sour by keeping;
but butter can be obtained from sweet cream as well, though churning
renders its butter-milk sour, as well as that always is from sour cream.
To have butter in perfection from sweet cream, it should be churned
every day, and, as the supply of cream daily is usually very limited, a
smaller churn than usual is most convenient to be used ; and for this
purpose, there is perhaps none better than the Table-churn figured
below ; by the peculiar construction of which, being placed in a vessel,
the temperature of the cream can be regulated in all seasons. I see it
alleged in advertisements, of churns of similar construction to this, that
butter may be made from cream in 10 or 12 minutes. I have. made
several experiments with such a table-churn, in churning cream at dif-
ferent temperatures, and with different velocities, but never obtained
good butter in less than 30 minutes; and when formed so quickly as in
15 minutes the butter was as soft as froth. I have heard it alleged that
butter of the finest quality cannot be obtained from sweet cream ; but
‘the allegation, I suspect, is made by persons who have little experience
of butter from sweet cream. So far am I from coinciding in this opinion,
‘that I know butter of the richest quality, and of the finest flavour and
‘appearance, can be made from sweet cream. Were this butter not
necessarily good, would the nobles of the land have it upon their tables
every morning? It is true, that sweet cream requires longer churning
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than sour; still butter is obtained from it in from 30 to 40 minutes,
and if it is an unprofitable mode of using cream, that is a different
question. For my own taste, I would never desire better butter, all the
year round, than that churned every morning in a small churn from
sweet cream. Such butter, on new baked oat-cake, cooled, with a little
virgin flower-honey, and a cup of hot strong coffee, mollified with crystal-
lized sugar and cream, such as the butter had been made from, is a
breakfast worth partaking of, but can seldom be obtained.

(2689.) Besides cream, butter is made from sweet milk ; but to obtain
‘which, a large churn is required, and the churning continued for a long
time, seldom less than 3 hours. When the quantity of milk is large,
power other than human, whether of steam, water, or horse, is employed
to move the churn. The butter obtained from this method is very good.
The obvious objection to this method is, the labour imposed in agitating
a great quantity of milk, and in consequently having a large quantity of
butter-milk, which, however, may easily be disposed of in towns, and
may even be converted into very good cheese. The method has its ad-
‘'vantages in the uniform character of the butter which it affords in all
seasons, from the certainty of obtaining a churning at the proper tem-
‘perature, which is required to be higher than that of cream, being
65° Fahrenheit, and easily obtained, in winter and summer, by the
addition of hotter or colder water amongst the milk. Churning from
sweet-milk is thus a comparatively simple process. The milk is poured
into coolers at first, and from them * it is drawn off by siphons into vats
sufficiently large to contain both the evening and morning meals; and
the vats are then put by, to stand totally undisturbed, till the whole
acquires a sufficient degree of acidity. The time required for this pur-
. Pose varies a little according to the heat of the weather, and the tem-
perature of the milk-house. The point is ascertained by the formation
of a strong thick d7a¢ or scum on the surface, when this becomes un-
even.” All the milk is not of the same age, but this does not affect the
quality of the whole. The times of churning are these :—¢ The milk of
Sunday and Monday is churned on the Thursday morning; that of
Tuesday, Wednesday, and Thursday morning, on the Saturday evening ;
and that of Thursday evening, Friday, and Saturday, on the Monday
‘morning.”* '

(2690.) In churning either ingredient the residuum is buzter-milk,
which, when obtained in large quantity from milk, may be disposed of in
towns, or converted into cheese ; and when derived in small quantity
from cream, a part may be used for domestic purposes, and the remain-
Ader mixed with the food given to the brood-sow.

. ‘
¢ Transactions of the Highland and Agricultural Bociety. for July 1843, p. 245. . °
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(2691.) It is now time to say something on the making of ckeese. On
a farm of mixed husbandry, as much skimmed milk cannot be procured
every day as to make a cheese of ordinary size, but there may be one
made every other day. To save skimmed milk from souring in warm
weather till the next day, it is necessary to scald it, that is, to put it
into a furnace pot, and heat it sufficiently, aud then let it cool. The
fire should be a gentle one, and the milk should be so carefully attended
to as neither to burn nor boil, nor be made warmer than the finger can
bear. After being thus heated in the morning, the milk should be
poured into a cheese-tub, to await the cheese-making of the following
day. The skimmed milk of next morning is poured into the same tub,
except about } of it, which is put into the furnace or another pot, and
made warm for the purpose of rendering the entire milk of the tub suf-
ficiently warm. The heat is applied slowly to the pot, the milk oc-
casionally stirred with a stick, and made as warm as the finger can
hardly bear. This warm portion is then poured into the tub, the con-
tents of which is thereby made as warm as new milk, that is, about 110°
or 112°. The various degrees of heat here referred to are in rather
vague terms, but I believe no specific degree of heat is required in scald-
ing, provided the milk is not allowed to burn at the bottom of the pot,
and is prevented from boiling, for if it boil, the milk will coagulate in-
stantly, and be useless for cheese-making, because the cheese will then
be hard or flinty ; and so far as these two points are concerned, the ready
and practical test of the finger is sufficiently accurate. On the contents
of the tub being mixed by stirring, the rennet or earning is added to the
milk, which is allowed to stand some time to coagulate, with a cloth
thrown over it, to keep the proper heat.

(2692.) In the meanwhile, I shall describe the method of preparing
the rennet, or reed, or earning. A calf’s stomach is usually recommended
for this purpose ; but as calves’ stomachs are not easily obtained in dis-
tricts where calves are reared, a pig’s stomach, which can be easily ob-
tained on every farm, will answer the purpose equally well, and, indeed,
many believe that it makes the stronger earning of the two. When the
pigs are killed for hams in winter, their stomachs should be preserved
for rennet, and they are preserved in this manner: Let the inside skin
of the stomachs be taken out ; the operation is somewhat troublesome,
‘but may easily be done by an experienced dairy-maid. Any curdling in
it is thrown away, as being unnecessary, and tending to filthiness, and
the skin is then wiped clean with a cloth, not washed. It is then laid
flat on a table, and rubbed thickly over with salt on both sides, and
placed on a dish for 4 days, by which time it has imbibed sufficient salt
to preserve it. - It is then hung stretched over a stick near the fire to
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dry and won, and in the dried state is kept for use as rennet by the next
season. Some people place a layer of clean wheat-straw on the skin,
after it is salted, and roll the skin over it to keep it open, tie a piece of
paper around it, and then hang it up near the kitchen-fire to dry and
won. This plan is good enough, but not better than the other. When
the rennet is to be used, a strong brine of salt and boiling-water, suffi-
cient to float an egg, is made and sieved through a cloth, and allowed
to cool, to the amount of 3 imperial pints to each skin. One skin is
allowed to remain in that quantity of brine in a jar, with its mouth
covered with bladder, for 3 or 4 days, when the coagulating strength of
the brine is tested by pouring a drop or two into a tea-cupful of luke-
warm milk ; and when considered sufficiently strong, the brine is freed
of the skin, bottled and tightly corked for use. The skin is again salted
a8 before, and spread over a stick to dry and won, and is again ready for
use when required. Half a tea-cupful of this rennet will coagulate as
much milk as will make a 15 Ib. cheese.

(2693.) When the milk is sufficiently coagulated, which it will be in
half an hour, the curd is cut in the tub with the curd-cutter, fig. 472,
which consists of an oval hoop of copper a b, 9 inches
long and 6 inches wide, and 1§ inch deep, embracing
a slip of copper, of the same depth, along its longi-
tudinal axis ab. The stem ¢ of round copper rod
rising from each side of the oval hoop unites at c,
and after attaining in all 18 inches in length, is sur-
mounted by a wooden handle @, 9 inches in length,
but 6 inches would be enough, by which it is held
either by one or both hands, and on the instrument
being used in a perpendicular direction, cuts the curd
into pieces in the tub. Some people break the curd R
at first with the hand, but this instrument cuts it , (LN
more effectually. On being cut, the curd lets out its e
whey, which is drained off by means of aflat dishbeing il
Pressed against the curd-cloth, linen of open fabric, o
spread upon the curd. As much of the whey is removed in this way as
Practicable, and the curd will be left comparatively dry, when it receives
another cutting with the cutter, and the whey again expressed from it.
Th? curd is then lifted out of the tub, and wrapped into the curd-cloth,
Which, in the form of a bundle, is placed upon a drainer lying across the
outh of the tub, and the whey is pressed out of it by main force. This
18 the laborious part of the operation, and to save both time and labour
In large cheese dairies, the bundle of curd is placed in a large cheese-
Vat, and subjected to pressure in the cheese-press to get quit of the whey.

Fig. 473.

—
il
i
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The curd becomes very firm after this pressing, and must be cut into
small pieces by some instrument before it can be put into the cheese-
vat. In most small dairies, I believe, that the hand alone, or a table-
knife, is employed to divide the curd, but a simple implement, such as
represented and described below, effects the purpose with comparative
ease and sufficient minuteness. The curd, being made small enough, is
salted to taste with salt ground fine. In some parts of the country,
such as in Cheshire, and in Holland, cheeses are salted by being floated
in a strong solution of salt in water, which no doubt penetrates the new
formed cheese, but it seems an uncertain mode of giving any desired
degree of saltness. After being salted, the curd is put into a cheese-
cloth, spread over a cheese-vat, and firmly packed into the vat higher
than its edge, and on the curd being covered with the cloth, the vat is
placed in the cheese-press and subjected to pressure, upon which a
quantity of whey will probably exude by the holes in the bottom of the
vat. In a short lapse of time, 2 hours or more, the cheese is turned out
of the vat, a clean and dry cheese-cloth put in, the cheese replaced into
it upside down, and again subjected to increased pressure in the press.
Should whey continue to exude, the cheese must again be taken out of
the vat, and a clean cloth substituted ; in short, a clean cloth should be
substituted, and the pressure increased, as long as any whey is seen to
exude; but if the prior operations have been properly performed, the
exudation should cease in about 12 hours, after which the pressure is
continued until the press is wanted for a new cheese on the second day.
Fig. 473 shews the common cheese-vat or
chessart, as it is called, the form being varied
according to that adopted for the cheese. This
vat is built in elm staves, as being least liable
to burst with pressure, and strongly hooped,
and is furnished with a substantial bottom,
pierced with holes, to allow the whey ex-
pressed to flow away, and a strong wooden
cover cross doubled. It is of advantage that
the cover fit the vat exactly, and that the vat
have as little taper interiorly as possible. In some parts, as in Cheshire,
cheese-vats are made of tin, with holes in the bottom. The old and
inconvenient form of cheese-press, as well as the new and convenient
one, are both found figured and described below by Mr Slight. In some
dairy districts large cheeses are subject to immense pressure. In Cheshire
the cheese is subject to three presses, the first giving a pressure of }, a
second of a 4, and a third of 1 ton weight. There the cheeses being

Fig. 472,

THE CHEEBE~VAT.
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wnusually large, are bound round with fillets of linen until their form
attains consistency.

(2694.) After the cheeses have been sufficiently pressed, they are put
into the cheese-room %, fig. 33, which should not be exposed to too much
heat, drought, or damp, as heat makes cheeses sweat ; drought dries them.
too quickly, and causes them to crack ; and damp prevents them harden-
ing and wonning, and causes them to contract a bitter taste. Cheeses
being exposed to a cool, dry, and calm air upon the shelves 7, will dry
by degrees, and obtain a firm skin. The skin becomes harder by being
dipped in hot water, but I see no benefit to be derived from such a prac-
tice. They should be wiped with a dry cloth, to remove any moisture
that may have exuded from them, and turned daily. To expedite the pro-
cess of turning and rubbing, a cheese-rack, such as is figured below, has
been in use in England, and found to answer the purpose. New cheeses,
as they are made, are set in the rack, while as many of the oldest are
removed from it and placed upon the shelves. Some cheeses burst, and
throw out a serous-like fluid, which accident happens in consequence of
the whey which was left in it fermenting, and which should have been
pressed out. Any cheese that changes the shape which the cheese-vat .
gave it, should be suspected of some organic change taking place within
it ; but if such a cheese does not crack, so as to admit the air into it,
it may soon become ripe and mould, and prove of fine flavour. The in-
convenience of cracks in cheese, is the facility afforded to the cheese-fly
to enter and deposite its eggs; and to prevent their egress, the cracks
should he filled up every day with a mixture of butter, salt, and pepper,
made to a proper consistency with oat-meal.

(2695.) But the casualties which 1 have mentioned are less likely to
befall skimmed-milk cheese, the making of which I have been describ-
ing, than new or sweet-milk cheese. These are made exactly in the
8ame manner with the milk as it comes from the cow. One day’s milk
being insufficient for a cheese, the fresh morning’s meal is mixed with
the meals of the previous day, the oldest part of which will have thrown
Up a covering of cream, which is mixed through the milk, and the entire
gatherings are heated with a portion of the morning’s milk. The
rennet is applied in the same manner, but in rather larger quantity.
Greater difficulty will be found to squeeze the whey entirely from the
curd than with skimmed milk, and it is the difficulty of expressing all
the whey out of them which renders sweet-milk cheeses more liable to
ferment, and burst and loose their shape.

. (2696.) 1 have said nothing of employing annotto or arnotto for dye-
'ng cheese, because I think it a very useless piece of trouble which
cheese-farmers impose upon themselves. It is employed in Glocester-
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shire to the extent of 1 oz. of arnotto to 1 cwt. of cheese ; and in Cheshire,
8 dwts. to 60 Ib. of cheese, and it costs from 1s. to 1s. 6d. per Ib. Arnotto
is a precipitate from maceration of the pulp which covers the seeds of the
Biza orellana of Linnzus. It is manufactured in two forms, one in flags
or cakes of 2 1b. or 3 Ib. each, of a bright-yellow colour, soft to the touch,
of good consistence, and comes from Cayenne wrapped in banana leaves,
and is much used in giving an orange tint to silk and cotton goods, but
which is not permanent ; and the other kind is called »o/ arnotto, which
is small, not exceeding 2 oz. or 3 oz. each, hard, dry, and compact, of
a brownish-colour outside and red within, is brought from Brazil, and
is the kind used in the dairies. The duty on the roll kind used to be
L.5, 12s. per cwt., and is now 4s.* When employed it is put into the
milk before the earning, and it is prepared by rubbing down the requi-
site quantity in a bowl of warm milk. All the quantity employed is
said to impart no peculiar flavour to the cheese, and this being the ac-
knowledged case, of what utility is it ? for as to the appearance of cheese,
I suppose it will be allowed that Stilton and Dunlop cheese look as well
on a table as that of Glocester and Cheshire. Marigold flowers, saffron,
and carrots, are also employed to give colour to cheese.

$697.) The dairy operations of a carse-farm are confined to supplying the
milk and butter required for the support of its inhabitants; and the same re-
mark applies to a pastoral farm. Dairymen in towns derive their chief profit
from the sale of sweet-milk and cream, and what skimmed-milk they have is
readily purchased by the working-classes. From dairy-farms in the immediate
vicinity of towns sweet-milk and cream are also disposed of ; and the butter-milk
sold to the work-people in the town. On farms farther of, all the milk is con-
verted into butter, and the butter-milk disposed of to work-people in town. True
dairy-farmers conduct their operations irrespective of the immediate wants of
town ; and butter is made from cream, and also from new milk, skimmed milk
is made into cheese, new milk is made into cheese, and butter-milk is employed

to fatten pigs.

(2698.) The yield of dairy-cows varies so much, even in the same circumstances,
that no average result can be depended upon. I have had cows of the same breed
give from 8 to 17 Scotch pints a-day, that is, from 16 to 34 quarts; and I have
known a cow of a cross-breed give 60 quarts a-day. So is the variation in re-
spect of the quality of the milk. I have had cows whose milk would only yield
a thin film of cream in the course of 24 hours, whilst that of others would al-
most admit at its cream of the same age being lifted off with the fingers. But
though I can say nothing satisfactory on this head, I may state a few of the
circumstances which are supposed to have a controlling influence on the quan-
tity and quality of the milk of cows.

(2699.) The circumstances which affect the quantity of milk are, the breed ;
the smaller breeds yield the smaller quantity, and the yearly quantity of the
large and small breeds may vary from 4900+ to 2400} quarts; the kind of

& Macculloch's Dictionary of Commerce, and Ure’s Dictionary of the Arts, art. Annotto.
+ Dickson on Live Stock, vol. i. p. 226. 4 Aiton's Treatise on Dairy Husbandry, p. 43."
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Jood, cows fed on succulent food, such as moist meadow-grass, brewers’ and dis-
tillers’ refuse, and new sown grass, will yield a larger quantity of milk than
when fed on hay and roots, and old pasture : and the time from calving, which,
according to a statement of Mr Aiton’s, causes a variation from 1200 quarts in
the first 50 days, to 300 quarts in the sixth 50 days after calving*

(2700.) The circumstances which affect the quality of milk are more va-
rious. The breed has an effect; the small ones yield richer milk than the
large, in which respect the small Kerry cow is superior to the large Yorkshire.
The kind of food, hay, corn, and oil-cake, produce richer milk than turnips and
straw, and yield more butter; and bean-meal and tares afford more cheese than
oil-cake, corn, potatoes, and turnips. In the time from calving, it is well known
that the first milk of a cow, called the biestings (2104.), is much richer than the
ordinary milk which the cow afterwards gives. It has a different composition
from milk, and acts as a purgative to the new-born calf, which is of essential use
to it at that period of life, in removing the sticky sort of dung called the meco-
nium, from its bowels. You thus see how erroneous is the practice of those
breeders of calves who throw away the biestings as injurious. In wet and cold
weather the milk is less rich than in dry and warm; and on this account more
cheese should be obtained in cold, and butter in warm weather. The season has
its effect ; the milk in spring is supposed to be best for drinking, and hence it is
then best suited for calves; in summer it is best for cheese, and in autumn for
butter; and hence, perhaps, autumn butter keeps better than that of summer,
because it contains less of the caseous principle. Cows less frequently milked
than others will give richer milk, and consequently more butter ; morning's milk
is richer than the evening's; and the last drawn milk of each milking, at all
times and seasons, that is, the afterings or strokings, are well known to be the
richest part of the milk, and the first drawn the poorest. A cow, before she is
again in calf, gives richer milk than when she is pregnant, a portion of the
secretion which supplies the richer milk being, no doubt, withdrawn to support
the footus. A well-formed cow will give more and better milk than an ill-formed
one. Old pasture will produce richer butter than new. Cows kept constantly
in the byre are said to give richer milk than those allowed to go at large at pas-
ture, but the latter are supposed to yield more cheese ;—the exercise, perhaps,
preventing the due proportion of the richer secretion. Many other circumstances
may be known in different localities to affect the quantity and quality of the
milk of cows; but a sufficient number are here related to shew how perplexing
a thing it is to conduct a dairy in the most profitable way.

(2701.) The phenomena accompanying the changes in milk are well known
to every dairy-maid, but few of them know that the conmstituent parts of milk
are only mechanically commixed ; and this must be their state even in the udder of
the cow, otherwise the afterings, which had occupied the upper part of the udder,
would not be the richest portion of the milk, nor the first drawn the poorest.
All, therefore, that is required to separate the different parts of milk is rest and
time. The cream or fatty part floats to the surface in the course of a fow hours;
n 3 little longer time, according to the state of the temperature, the caseous por-
tion becomes sour, and in a still greater length of time the acidity becomes so
powerful as to coagulate the milk in one mass, and in a still greater lapse of time

# Aiton’s Treatise on Dairy Husbundry, p. 45.
VOL. II. 3u
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the coagulated mass separates into two parts, one becoming firmer, or cheese, the
other again fluid, or whey. The rationale of this natural process is thus well given
by M. Raspail :—* Milk, when viewed by the microscope with a power of only
100 diameters, exhibits spherical globules, the largest of which are not more
than .0004 of an inch in diameter, and which, trom their smallness, appear
of a deep black at the edges. These globules disappear on the addition of an
alkali, such as ammonia, and the milk then becomes transparent. If the pro-
portional quantity of milk be more considerable, it forms a coagulum of a beauti-
ful white colour, on the addition of concentrated sulphuric acid. This coagulum
does not arise simply from the adhesion of the globules to each other, but it may
be plainly seen by the microscope, that the globules are evolved in a transparent
albuminous membrane, which has no appearance of a granular structure. Milk,
then, is a watery fluid, holding in solution albumen and oil, by the agency of an
alkaline salt or a pure alkali, and having suspended in it an immense number
of globules which are in part albuminous and in part oily. The albuminous
globules must tend to subside slowly to the bottom of the vessel by their specific
gravity, while the oily globules must have a tendency to rise to the surface.
But the oily globules being dispersed in myriads amidst equally numerous albu-
minous globules, they cannot rise to the surface, without taking with them a
greater or less number of the globules of albumen. Hence, at the end of
2% hours, we find on the surface of the milk a crust composed of 2 layers, the
upper one of which contains more butter than milk, while the lower contains
more milk than butter. This separation will take place equally with or without
" the contact of the air. The liquid part which lies under the crust contains the
dissolved albumen and oil, with a portion of the sugar, the soluble salts, and a
certain quantity of the albumen and oily globules.”* Cream cannot rise through
a great dopth of milk. If milk is, therefore, desired to retain its cream for a
time, it should be put in a deep narrow dish ; and, on the other hand, if it is
desired to free it most completely of its cream, it should be poured into a broad
flat dish, not much exceeding 1 inch in depth. The quantity of cream which
any given milk contains can be easily measured by the Gulactometer, which con-
sists of a narrow tube of glass not more than 5 inches in length, 3 of which is
divided into 100 parts, and on being filled with milk to the top of the gra-
duated scale, whatever number of degrees the thickness of the cream embraces,
will be the per-centage of cream yielded by the milk. For example, if the
cream covers 4 lines of the scale, it is 4 per cent., if 8 lines, 8 per cent. The
evolution of cream is facilitated by a rise, and retarded by a depression, of tem-
perature. At the usual temperature of the dairy at 50° Fahrenheit, all the cream
will probably rise in 36 hours, and at 70° it will, perhaps, all rise in half that
time ; and if the milk is kept near the freezing point, the cream will rise very
slowly, because it becomes partially solidified. Milk boils and freezes about the
same temperature as water. Milk may be prevented becoming sour by being
kept in a low temperature ; in a high temperature, on the other hand, it rapidly
becomes sour, and, at the boiling point, it curdles immediately. The acid of
milk is called the lactic acid, and, in its nature, resembles acetic acid, the acid
of vinegar.
(2702.) Milk contains many very different substances in its composition, to
each of which may easily be traced the origin of its various properties. I shall

# Raspail's Organic Chemistry, p. 380-2.
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give the composition of biesting, along with that of milk, from the analyses of
MM. Henri and Chevalier, in order to shew the great difference between them.
It appears that biesting contains nearly 3 times more casein than milk, and only
a trace of sugar of milk, no salts, and a large proportion of mucus; and more
than 9 times more casein than mare’s milk.

ACCORDING
ACCORDING TO HENRI AND CHEVALIER, TO LUIE-
8CIUS AND
BONDT.
Cow.
Biestings. | Milk. Ass. Goat. Ewe. Woman. Mare,

Casein, . . | 150.7 4.8 18.2 40.2 45.0 15.2 16.2
Mucus, . . 20.0
Butter, . . 26.0 31.3 11 33.2 42,0 35.5 | trace.
Sugar of Milk, | trace. 47.7 60.8 52.8 50.0 65.0 87.5
Salts, . . 6.0 3.4 5.8 6.8 4.5
Water, . . | 803.3 | 870.2 | 916.5 | 8680 | 8562 | 879.8

} 896.3

1000. | 1000. 1000. | 1000. | 1000. | 1000. 1000.

Butter gives its richness to milk, sugar its sweetness, casein its thickness, water
its refreshing property as a drink, and salts its peculiar flavour. Of the different
kinds of milk enumerated above, the superior sweetness and thinness of mares’
milk are accounted for by the large proportion of sugar and the small quantity
of casein it contains. ¢ The change which takes place when milk becomes sour,
is, therefore, easily understood,” as well observed by ProfessorJohnston. ¢ Under
the influence of the casein the elements of a portion of the milk-sugar are made
to assume a new arrangement, and the sour lactic acid is the result. There
is no loss of matter, no new elements are called into play, nothing is absorbed
from the air, or given off into it, but a simple transposition of the elements of
the sugar takes place, and the new acid compound is produced. These changes
appear very simple, and yet how difficult it is to conceive by what mysterious
influence the mere contact of this decaying membrane, or of the casein of the
milk, can cause the elements of the sugar to break up their old connection, and
to arrange themselves anew in another prescribed order, so as to form a com-
pound endowed with properties so very different as those of lactic acid.”
(2703.) « Cream does not consist wholly of fatty matter (butter),” observes
Professor Johnston, * but the globules of fat, as they rise, bring up with them
a variable proportion of the casein or curd of the milk, and also some of the
milk-sugar. It is owing to the presence of sugar that cream is capable of be-
coming sour, while the casein gives it the property of curdling when mixed with
acid liquids, or with acid fruits. The proportion of cheesy matter in crcam de-
Peflds upon the richness of the milk, and upon the temperature at which the
milk is kept during the rising of the cream. In cool weather the fatty matter
will b}"{ng up with it a larger quantity of the curd, and form a thicker crcam,
containing a greater proportion of cheesy matter. The composition of cream,
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therefore, is very variable—much more so than that of milk—and depends very
much upon the mode in which it is collected.” In warm weather, therefore,
the cream should be rich though thin. Cream, at a specific gravity of 1.0244,
according to the analysis of Berzelius, consists of

Butter, separated by agitation, . . . . 45

Curd, separated by coagulatmg the butter-milk, 35

Whey, . . . . . 920
100.

(2704.) « Butter,” says Professor Johnston, ¢ prepared by any of the usual
methods, contains more or less of all the ingredients which exist in milk. It
consists, however, essentially of the fat of milk, intimately mixed with a more
or less considerable proportion of casein and water, and with a small quantity of
sugar of milk. Fresh-butter is said to contain about } of its weight (16 per
cent.) of these latter substances, and § of pure fat, according to Chevreul. How
much of the 16 per cent. usually consists of cheesy matter,” may be seen by this
statement :—¢ two samples of fresh-butter from cream, examined in my labora-
tory, have yielded only 0.5 and 0.7 per cent. respectively. This is certainly a
much smaller quantity than I had expected. Does butter from the whole milk
contain more?” * The proportions of butter ylelded by milk varies considerably,
from 1 Ib. of butter to 15 quarts of milk, as in Holstein, to 8 quarts of milk of
the Kerry cow.}

(2705.) Curd in a state of purity is named casein. * Casein has many pro-
perties in common with the albumen of blood,” says Dr Thomson, * and, like
albumen, may be obtained in two states, namely, uncoagulated, when it is so-
luble in water, and coagulated, when it is insoluble in that liquid. It is preci-
pitated from its aqueous solution by acetic acid, which is not the case with al-
bumen. It is coagulated by a boiling heat, but slowly ; separately in films,
which collect upon the surface of the liquid. Coagulated casein subjected to
pressure to free it from the whey constitutes cheese. If cheese consist of no-
thing but casein, it has a bluish-white colour, is very hard, almost like horn,
and is quite insipid. Good cheese is always made from milk still retaining its
cream. It is impossible to state the proportion of casein which exists in milk,
because it varies so much, not only in the milk of different animals, but also in
that of the same animal at different times. According to Berzelius, 100 parts
of skimmed milk, which he analysed, contained 2.8 of casein,” The average
proportion of curd to milk is thus given by Dr Dickson,—* Exact and repeated
trials have shewn that about 15 gallons of milk are necessary for making about
111b. of 2-meal cheese, and that 11b. of curd is produced from 1 gallon of new
milk. And as the food afforded by the extent of from 2} to 3} acres of land is
commonly supposed sufficient for the support of 1 cow the year round, by taking
the medium of 355 Ib. of cheese for each cow, the quantity of cheese produced
by 1 acre will be 118 1b., which is supported by the authority of many state-
ments. But during the summer season, cows will afford from 141b. to 20 Ib.
of cheese, or more, in the week, when no butter is made.””}

(2706.) Whey has a yellowish-green colour, and an agreeable and sweetish

# Johnston’s Lectures on Agricultural Chemistry, p. 797, 802, and 807.
t Journal of the Royal English Agricultural Society, vol. i. p. 386.
 Dickson on Live Stock, vol. i. p. 237.
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taste, in which the flavour of milk may be distinguished. Almost the whole
curd may be separated by keeping the whey for some time at a boiling temper-
ature. ¢ It still retains its sweet taste,” says Dr Thomson, ¢ but much of the
milky flavour is dissipated. If it be now evaporated over the steam-bath, it
deposites a number of crystals of sugar of milk. Towards the end of the eva-
poration, some crystals of chloride of potassium, and some of common salt, make
their appearance. According to Scheele, it contains also a little phosphate of
lime, which may be precipitated by ammonia.” ¢ The sugar of milk constitutes,
at an average, about 3.5 per cent., while the saline ingredients do not exceed
0.22, or § of a per cent. of whey. The water, of course, constitutes about 93.3
in the 100 parts.”

(2707.) Schwartz found that 1000 parts of cows’ milk left 3.697 of ashes,
and of woman’s milk 4.407, composed of

Cows’. ‘Woman’s.
Phosphate of lime, . . . . . . 1.805 2.5
Phosphate of magnesia, e« « .« . 0170 0.5
Phosphate of iron, . . . . . . 0.032 0.007
Phosphate of soda, . e e e .. 0225 0.4
Chloride of potassium, .« « « . 1350 0.7
Soda, combined with lactic acid, . . . 0.115 0.3

3.697 4.407

(2708.) There are a number of other facts given by Dr Thomson connected
with milk in various states, worth mentioning. The constituents of skimmed
milk, for example, according to the analysis of Berzelius in 1808, are—

Water, .. . . . . . . 92.875
Curd, not free from butter, . . . . . . 2-:800
Sugar of milk, . . .. . . 3500

Lactic acid, and the lactate of potash, . . . . 0.600
Chloride of potassium, e e« .« . . 0170
Phosphate of potash, . . . . . . . . 0.025
Phosphate of lime and magnesia, with a trace of iron, . 0.030

100.000

Brisson states the specific gravity of various milks: but it is important to remark,
that it varies so much even in the milk from the same animal, that it is impos-
sible to give a correct mean. The specific gravity of cows’ milk is the lowest,
being 1.0324; its whey is, of course, still lower, 1.0193 ; and that of ewes’
-milk is the highest, being 1.0409. Lassaigne examined the specific gravity of
cows’ milk at various distances of time before and after parturition, at a tempe-
rature of 46° Fahrenheit, and the results were generally, that at 21 days be-
fort? parturition it was highest, being 1.064 ; and lowest at 6 days after par-
turition, being 1.033. The cow, from 42 days before to 30 days after partu-
rition, was fed on the same kind of food, namely, beet-root, hay, and straw.
Lassaigne also ascertained the quantity of cream yiclded by the same animals
at different times. There was no difference in the ratio between the bulks of
.cream and whey from the same cow, fed on beet-root, hay, and straw, from 42
days before to 4 days after parturition, when the quantities were 200 volumes
of cream to 800 of whey ; but by 30 days after parturition, the volume of cream
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had decreased to 64, and that of whey had increased to 936, and by that time
the water in 100 parts of milk had also increased to 90.0. Lassaigne made a
curious remark respecting the milk of a cow, which he examined at 10 different
periods, 4 of these before and 6 after parturition. The milk examined during
the first three of the former periods, namely, 42 days, 32 days, and 21 days be-
Jfore parturition, contained no cascin at all, but in place of it albumen; no sugar
of milk and no lactic acid, but a scnsible quantity of uncombined soda. The
milks examined 11 days before and just after parturition, contained both albu-
men and casein, while milk 11 days before parturition, and always after it,
contained free lactic acid and sugar of milk, but no free soda. The milks
examined 4 days, 6 days, 20 days, 21 days, and 30 days after parturition, con-
tained casein and no albumen. It would appear from these observations that
the milk of the cow is at first very similar to the serum of blood, and that the
casein, sugar of milk, and lacticacid, to which it owes much of its distinguishing
characters, begins first to make their appearance in it about 11 days before par-
turition.

(2709.) M. Raspail alleges, that the dairymen in the ncighbourhood of Paris
take off the cream from their milk, and supply its place with raw sugar, and an
emulsion either of sweet almonds or hemp-seed. Milk is sometimes adulterated
by the addition of starch, and sometimes a portion of carbonate of potash is
added to it to prevent it from curdling.®* I have detected magnesia in cream
in Holland put in to thicken it. In London, the milk is so adulterated with
water, that some dairymen have adopted the practice of driving their cows along
the streets, and supplying their customers direct from the cow. Both the milk
and cream obtained from the dairies in the neighbourhood of Edinburgh are
generally free from adulteration, and the worst material put into it in the pub-
lic dairies in town is water. It has been observed that the Equisetum fluviatile,
the great water horse-tail, gives the milk a leaden or bluish colour, and deprives
it of its cream. It is believed that the leaves of the bulbous buttercup, Ranun-
culus bulbosus, is pernicious to the milk, but there is no sufficient foundation for
the assertion, as cows will not eat the plant; but it is well known that the broad-
leaved wild garlic, Allium ursinum, is eaten by cows, and gives a most offensive
flavour of .garlic to milk. This is an annoyance to which the settlers in some
parts of Canada are peculiarly subjected.

(2710.) A great deal more might be given in detail of experiments made in
different parts of the country on churning butter at different temperatures, and
of the various recipes for making the innumerable variety of cheeses to be found
in this country ; but as those experiments are merely so many isolated attempts
to illustrate particular points, without reference to general principles, their re-
sults are unsatisfactory. In like manner the numerous experiments in the labo-
ratory on milk and its constituents have as yet led to no improvement in prac-
tice. The field, therefore, to the practical and chemical experimenter is still
open, and it might be usefully explored by their combined labours, with a view
to the establishment of general principles on the best mode of keeping dairy-
stock, and of evolving their products, in a superior degree than hitherto attained.
As one instance of a want of common understanding on this subject, I may ad-
duce the numerous forms in which the cheeses of Scotland are made, whether in
the homely kebbuck, or in the finished new-milk cheese intended for city epicures.

# Raspail’s Organic Chemistry, p. 385.
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Everywhere else but in Scotland the place of origin of a cheese may be told by
its form. A Parmasan, a Gruyére, a Gouda, a Kanter, an Edam, a Cheshire,
a Glocester, whether double or single, a Wiltshire, a Cheddar, or a Stilton, can
be named at sight, but who can tell where a Scotch cheese, whether of skimmed
milk or new, whether poor or rich, comes from, until examined by a connois-
seur ? for its Stilton or Wiltshire form would not necessarily imply an imita-
tion of those celebrated substances. There should be some settled conventional
forms adopted for the identification of the respective classes of cheese of this
country, that they may pass current in commerce without suspicion and chal-
lenge. I refer you to authorities who have treated of milk practically and
chemically,* to consult at leisure, and shall finish this interesting subject with
recipes for making a number of pleasant dishes from milk, all of which are in
the power of every farmer to have in summer as a cool diet. Curds are
obtained by simply earning a dishful of new milk. When served up with
grated loaf-sugar, sprinkled over the curd deprived of whey, it has the ap-
pearance of a prepared dish, and is eaten with sugar and cream. A sour
cog is a dish of milk allowed to stand with its crecam until the milk becomes
thoroughly coagulated by sourness, and the sour crcam and milk are eaten to-
gether. Plain cream, whether swect or sour, is an excellent accompaniment to
oat-meal or barley-meal porridge, or to sowens. The clouted cream of Devonshire
is prepared by straining the new-milk into a shallow dish, into which a little
warm water has previously been put; and after allowing it to stand from 6 to
12 hours, it is carefully heated over a slow fire or hot plate till the milk ap-
proaches to the boiling point, but it must not actually boil, or the skin of cream
be broken. The dish is then removed to the dairy, and the cream allowed to
cool, when it may be used as cream or made into butter. Milk oat-meal por-
Tidge is more agreeable to the palate than water porridge, and when eaten with
cream forms a rich diet. Half churned cream is better with oat-meal porridge than
plain cream, having a slight taste of acidity. New unwashed butter is a great
treat to breakfast. Hatted kit is one of the pleasantest preparations of milk.
Make 2 quarts of new milk scalding hot, and pour upon it quickly 4 quarts of
fresh butter-milk, and let it stand, without stirring, till it becomes cold and
firm. Then take off the hat or upper part, drain it in a hair-sieve, and put it
into a shape for half an hour, and serve with cream. The slight acidity of this
dish, with the rich sweetness of the cream, and the addition of a little sugar,
combine to make this a very delicious dessert. Float-whey is another prepara-
tion equally good as hatted kit, and more delicate. Pour in all the whey drained
from the new-milk cheese that has just been made, into a small. furnace pot;
apply a slow fire, and raise the whey near the boiling point, but not to let it
boil, else the curd will fall to the bottom. During the heating, a scum of curd
forms upon the surface of the whey. Take then 1 quart of fresh butter-milk,

* Aiton’s Treatise on Dairy Husbandry gives an account of the Ayrshire breed of cattle,
which is reared in the dairy district of Scotland exclusively for dairy purposes.—In vol. vii.
p- 155, and vol. ix. P. 228, of the Prize Essays of the Highland and Agricultural Society, will
be found recipes for making imitation Glocester and Wiltshire cheeses; and in the Transac-
tions of the same Bociety for July 1843, p. 14-27, are remarks, experimental and practical, on
the m'aking of butter.—Dr Johnston's Lectures on Agricultural Chemistry, Lecture xx. p. 779,
contains the rationale of all the phenomena exhibited by milk in its various stages.—And in
th‘e Mémoires de I’Academie Royal des Sciences de I’Institut de France, tome xvii. p. 201,
W}ll be fo‘und Some very curious microscopic researches made by M. Turpin upon different
milks obtained from cows affected by the disease vulgarly called Cocote in France.
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and pour it gently over the scum, and pour as much more butter-milk till the
scum has attained some thickness and consistency. After pouring in some cold
water to lower the temperature of the whey, thereby rendering the scum more
consistent, skim off the scum upon a hair-sieve, put it into a mould, and on
turning it out a short time after, serve with sugar and cream. A treacle posset
is made by boiling a little milk in a pan, and putting a table-spoonful of treacle or
molasses into it. On removing the curd, the whey is ready for use for a sore
throat or cold. White-wine whey is made exactly in a similar manner, but is
sweetened in addition. To make Irish two-milk whey, put % of sweet-milk into
a sauce-pan, and make it boiling hot, then pour in  of butter-milk, gently stir-
ring it round the edges of the pan. Let the whole come to a boil ; take it off the
fire, let it settle, and strain off the whey, which is an excellent drink in fever.
Cream may be used as an emulsion with all sorts of preserved fruits, and it en-
hances the flavour of every kind of fruit used with it; and there is, perhaps, no
form of cream more agreeable, or more generally admired, than blanemange
flavoured with almonds, Iced-cream flavoured with pine-apple is a delightful
cooler in warm weather. I conclude with a recipe for making cream-cheese. ““One
pint of cream being mixed with 12 pints of noon-day milk, warm from the cow,
a little rennet is added, and when the curd is come, the whey is poured out
gently, so as to break the curd as little as possible. It is then laid in a cloth,
and put into a small sieve; the cloth is changed every hour during the day,
and in 24 hours it will be fit for use. It may be served on a breakfast plate
with vine leaves under it, and it will keep perfectly good only one day.”*

(2711.) Notwithstanding the immense quantity of cheese made in this country,
a large importation of foreign takes place every year, not less than 132,000 cwt.,
chiefly from Holland. The old duty of 20s. per cwt. is retained by the New
Tariff.t

(2712.) Cheese is liable to many casualties besides those already alluded

CHEESE-FLY AND MAGGOT—PIOPHILA CASEIj; AND WHEAT-STEM-FLY—CHELOROPS PUNILIONIS.

to as arising from fermentation, chiefly from the attacks of animals. When
yet quite fresh, the cheese-fly, Piophila casei, a, fig. 474, is ready to deposite

# Dalgairns’ Practice of Cookery, p. 467.
t Macculloch’s Dictionary of Commerce, art. Cheese.
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its eggs in the deepest crack it can find, by means of an extensile abdominal
tube. The specific distinguishing characters of this insect are, in the words of
Mr Duncan,—* About 2 lines in length, the whole body of a greenish-black
colour, smooth and shining ; front of the head reddish yellow, paler yellow on the
under side. Thighs ochre yellow at the base and apex ; tibise deep ochre, the
first and last pair black at the apex; anterior tarsi black, the others ochrey,
with the 2 last joints and the claws black ; wings clear and iridescent, slightly
tinged with rust colour at the base; halteres ochrey.”” * The cheese-maggots
produced from this fly are commonly called jumpers, and it prepares itself
for jumping as seen at b. ¢ When it prepares to leap, our larva first erects
itself upon its anus, and then bending itself into a circle, by bringing its head
to its tail, it pushes forth its unguiform mandibles, and fixes them in 2 cavities
in its anal tubercles. All being thus prepared, it next contracts its body into
an oblong, so that the 2-halves are parallel to each other. This done, it lets go
its hold with so violent a jerk, that the sound produced by its mandibles can be
easily heard, and the leap takes place. Swammerdam saw one, whose length
did not exceed the fourth part of an inch, jump in this manner out of a box
6 inches deep, which is as if a man 6 feet high should raise himself in the air
by jumping 144 feet! He had seen others leap a great deal higher.”t When
cheese passes its stage of ripeness, it is liable to become mouldy, if kept in a
damp situation, which all ripe cheeses should be to retain their moisture and
flavour, and where the latter is much enhanced by the production of blue mould.
It is possible to inoculate new cheese with the blue mould of old, and thereby at
once impart the flavour of ripeness. This process is easiest done by inserting
rolls of moulded cheese, extracted by the scoop or spyler, into holes previously
made in the new cheese by the same scoop, an instrument usually employed by
cheesomongers to taste checse.; Towards a still farther period of decay, cheese
is attacked by the well-known, and by some, the highly prized cheese-mite,
Acarus siro of Linnwus. * We often wonder how the cheese-mite is at hand to
attack a cheese wherever deposited; but when we learn from Leewenhock that one
lived 11 weeks gummed on its back to the point of a needle without food, our
wonder is diminished,” says Kirby and Spence. Both cheese-maggots and
mites, when numerous, destroy cheese rapidly, by crumbling it into small pieces,
and by emitting a liquid substance, which causes the decayed parts to spread
speedily. They may easily be killed, however, by exposure to strong heat, or
by plunging the cheese in some liquid capable of destroying the larvee, without
communicating any disagreeable flavour, such as whisky. Rats and mice are
remarkably fond of, and commit sad havock amongst, old cheese. Nothing but
a cat can deter them from a cheese cellar, where poison cannot be employed
with impunity.

(2713.) [The process of churning, or agitating milk and cream for the pro-
duction of butter, is performed in such a variety of machines, and in vessels so
variously formed, each of which has its advocates, and, probably, with but little
difference in the principal results, that it becomes a question of no small diffi-
culty to answer, which of these numerous forms is the best? That there will be
slight differences, is at the same time sufficiently apparent, but these will ariso

® Quarterly Journal of Agriculture, vol. xii. p- 126.
t Kirby and Spence’s Introduction to Entomology, vol. ii. p. 283.
+ Prize Essays of the Highland and Agricultural Society, vol. ix. p. 232.
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more from the capacity of the vessel, as affecting temperature, than from peculi-
arity of structure, and probably, also, from other conditions, affecting the chemi-
cal changes that take place during the process. It will also be obvious, on a full
consideration of the subject, that causes of difference will arise to some extent
from the circumstances attending the more or less perfect nature of the agita-
tion produced, as arising from the peculiar formation, and the motions, whether
of the containing vessel or of the agitators.

(2714.) The peculiarities of form may be viewed under four distinct classes.
1. Those in which both the fluid and the containing vesscl, with its agitators, are
in rotative motion ; 2. In which the containing vessel is at rest, and the agitators
in rotative motion horizontally ; 3. In which the containing vessel is at rest,
and the agitators in rotative motion vertically ; and 4. Wherein the containing
vessel is still at rest, and the agitator having a rectilineal vertical motion.

(2715.) In the first class is to be noticed those machines acting by their gyra-
tion on a centre, such as the old barrel-churn, wherein the contained fluid will
have a tendency to acquire a motion of rotation approaching to that of the ves-
sel ; and if this rotation were continued always in the same direction, the process
would be very much retarded from a deficiency of agitation ; hence, in such ma-
chines, very frequent changes in the direction of the rotative motion is absolutely
necessary to the completion of the process.

(2716.) The second class embraces those in which the vessel is permanent, and
an agitator of two or four arms revolves horizontally within it. If the vessel
is cylindrical, the agitation will be imperfect, for the fluid will very soon acquire
a motion en masse, and will be carried forward by the arms of the agitator,
undergoing such agitation only as will arise from the central portion, acting by
the centrifugal force, having always a tendency to fly towards the circumference of
the revolving mass. This will no doubt ultimately, though slowly, produce the
requisite effect, but it will be more speedily accomplished if the vessel is of a
square form ; for in that case the rotation of the mass will be interrupted at
every angle, and eddies formed thercin of such force as will not only cause dis-
turbance of the fluid in these angles, but in doing so will produce corresponding
counter-motions in the entire mass. From such causes, churns of this class and
of the square form are found, especially on the large scale, to be very efficient,
though, from the inconvenience of adopting manual power to a horizontal motion,
it is seldom resorted to in the small scale.

(2717.) In the third class of machines, where the vessel is also permanent,
but having the agitators revolving in a vertical direction, the agitation is regular,
and pervades at all times the entire mass of fluid; and in this respect there is
little if any difference in effect, whether the bottom of the vessel be flat or cylin-
drical, nor is there any necessity for changing the direction of motion. We
accordingly find, that, whether on the large or small scale, churns of this class
find favour in almost all localities.

(2718.) The fourth class of this useful machine is the upright or plunge
churn. The vessel in this is also permanent, and its height, unlike all the others,
is considerable, as compared with its breadth. As a matter of convenience, it is
always made cylindrical, or rather slightly conical, which last property is given
to it for the convenience of hooping, for in every other respect its tapering form
is a defect. The plunger must necessarily always move vertically, without any
rotative motion, and, when extended throughout the entire column of fluid, the
agitation must be as complete as it is possible to attain. Plunge or vertical
churns, therefore, are by many held as the most perfect for the production of
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butter, as well as for saving time in the operation ; but there are objections to
it as regards fitness for the adaptation of manual power. It is obvious to even
a careless observer, that the human arm, if applied directly to the upright staff
of this churn, the body being also upright, will be employing that power under
the greatest possible disadvantages. The muscles of the arm acting, as they do,
in all cases under great natural disadvantages in respect of their leverage, will,
in this peculiar position, be deprived of nearly all aid which the muscles of the
trunk in many positions are calculated to give out to assist those of the arm ;
hence it is that the labour of working these churns by hand, is found so oppres-
sive, that the operator is unable to keep up a constant action; and the principle
on which the churn is based is blamed for that delay in the operation, that ought
rather to be attributed to the defect in the medium through which the power is
applied. In proof of this, we find that when animal, or any of the inanimate
powers, are applied to the vertical churn, it attains a character superior to all
others, both as to time and production, and this character is sustained through-
out some of the best dairy districts in Scotland. The advantages of applying
hand-power through a proper medium are also observable in the case of this
churn, when such power is applied through a winch-handle with a fly-wheel.
Examples of this arrangement have been attended with the best effects, and
with much ease, as compared with the direct application of the power to the
plunger-rod.

(2719.) In proceeding to the details of the churning machinery, the first
class embraces those machines that act by their gyration round a centre, the
fluid and the containing vessel revolving together, or partially so; of which the
common barrel-churn may be taken as the type. The barrel, which is of capa-
city suited to the dairy, is sometimes provided only with a large square bung-
hole, secured by a clasped cover, by which it is charged and emptied; while in
other cases, one of its ends is movable, and made tight by screwing it down on
a packing of canvass cloth. In all cases, it is necessary that the interior of the
barrel should be armed with three or more longitudinal ribs of wood standing
as radii towards the centre, and perforated in various forms; these constitute the
agitators of the churn. Each end of the barrel is furnished with an iron gud-
geon or journal strongly fixed to it, and to one of them is applied the winch-
handle by which the machine is turned ; while it is supported on a wooden stand,
having bearings for the two journals. More than one imperfection attends this
construction of churn; from the circumstance of its rotatory motion, it will
always have less or more of a tendency to carry the fluid round with the barrel
and the agitators, more especially if a rapid velocity of rotation is given to it;
and to counteract this tendency, it becomes necessary to reverse the motion at
every few turns, which is of itself an inconvenience. There is, besides, the
great inconvenience of getting access, either to remove the butter that may ad-
here to the agitators, or to cleanse the interior of the barrel. This is especially
the case where there is no movable end; and even with this convenience for
cleaning, the trouble of opening and closing the end is considerable. To those
imperfections it is, no doubt, chiefly owing that this churn, once in high repute
in East Lothian and Berwickshire, has gradually fallen into comparative disre-
pute: and from these circumstances, it has been deemed unnecessary to give
figures of this class of churn.

(2720.) The machines to be here noticed under the second class, are of a less
varied character than any of the others, are seldom, if ever, used with hand-
labour, but are generally worked by horse-power, and chiefly in town-dairies, or
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g on the top of the spindle, and when secured there it holds the spindle and
cover in constant connection. The common drill-bow is the usual medium of
power, the string of which being held in tension by the elasticity of the steel-back
or bow, any movement backward or forward of the instrument will cause the pul-
ley and spindle to revolve, and the movements are effected by applying the hand
to the handle of the drill-bow. When the cover and spindle has been secured
by the screws e d, and the bow-string applied as above, which is effected by bend-
ing the bow until the string is sufficiently relaxed to allow of its being laid once
round the pulley, the bow is then allowed to expand, and the operation proceeds.
1t has been stated (2716.) that vessels in this class, if cylindrical, do not pro-
duce the effects of churning so speedily as if the form were square, to obviate
which the motion of the agitator must be frequently reversed in the cylindrical
vessel. The drill-bow motion is admirably adapted to the reversing process ;
for in pushing the bow forward by the hand, the agitator will be made to revolve
2 or 3 times, the number being in the proportion of the length of the string to
the circumference of the pulley ; and in drawing them back the same number
of revolutions will be performed in the opposite direction, and so on till the
process is completed. Fig. 476 is a view of the agitator, aa a

are the vanes of strong tin-plate with perforations, b is that part Fig. 476.

of the spindle that falls within the socket, and ¢ that on which the
pulley or the wheel is fastened.

(2722.) The drill-bow being rather an awkward medium of
power, especially in non-mechanical hands, an attempt has lately
been made to substitute for it, in this case, the common winch-
handle turning horizontally. This arrangement is exhibited also
infig. 475, whereh is a toothed-bevelled wheel of 4 inches diameter,
on the axle of which the handle ¢ is fixed, and it works into the
wheel g fixed on the top of the agitator spindle i the place for-
merly occupied by the pulley, the two standards 1 being fixed on
the cover b, to carry the axle of the wheel A. By this arrangement
two turns of the handle ¢ produces the same result in the agitator
a8 was done by one stroke of the bow, and the motion of the
handle being reversed at every second revolution, the ultimate effect is the same
as before, and the manual operation is more easily effected in the one case tham
in the other. With a view to determine whether the alternate motion may not
be dispensed with even in a cylindrical vessel, I have instituted experiments in
which the interior of the vessel is armed with combs, and the agitator being
converted to a like form, but having its pron