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These experiments, it is trde, are not easy; still they are in the power of every

thinking husbandman. he who accomplishes but one, of however limited application, and

takes care to report it faithfully, advances the science, and, consequently, the practice

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

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

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

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

these among their members.
Von Thaeb, Principles of Agriculture.
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ON

THE METEOROLOGY OF ENGLAND
DURING

THE QUARTER ENDING MARCH 31, 1864.

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

SEC. OF THE BK1TISH METEOKOLOGICAL EOCIETT.

The year 1863 closed with very fine weather for the season all over

the country, which had continued for several weeks. At the

beginning of January 18G4 the weather changed, and till the 9th it

was exceedingly cold, averaging a daily deficiency of 8i°. On the

10th a period of warm, damp, and foggy weather set in, and till

February 3 there was an average daily excess of 3^° of temperature.

On February 4 a cold period set in, lasting till the 11th ; five days

warm weather followed, ending the 16th ; the daily excess, 61°

nearly. From February 17th the weather was altogether wintry,

and the average daily deficiency for 16 days, ending March 3,

was 4i° From March 4 to 15 the weather was warm, with an

excess of 2|° daily; from March 16 to the end of the quarter the

deficiency was 2°. During the quarter there was an unusual

number of alternations in temperature.

The mean high day temperature was below the average to the

amount of 1°'9, 30-
6, and 0

o-4 respectively in these three months.

The mean low night temperature was below the
r
average to the

amount of l° -

9, 2°-4, and l°-3 respectively. Therefore both the

days and nights were cold in these three months.

• The mean temperature of the air in January was l
0-
8, in Feb-

ruary 2° -

9, and in March 0°-7 below the respective averages of the

preceding 23 years.

The mean temperature of the dew-point was 4-
o-
0,

3° -

5, and 0
o,
6

below the averages of the preceding 23 years.

The degree of humidity was less than its average in January and

February, and a little above in March.

The pressure of the atmosphere was a little more than i in. in excess

in January, somewhat in defect in February, and about I in. in March.

The fall of rain was in defect in January and February to the

amount of 0*9 in. and 0-8 in. respectively, and in excess to the

amount of l -2 in. in March.

The mean temperature of the air at Greenwich in the three

months ending February, constituting the three winter months, was

38 0,
6, being 0

o-
7 above the average of the preceding 93 years.
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( XII )

ON

THE METEOROLOGY OF ENGLAND
DURING

THE QUARTER ENDING JUNE 30, 1864.

By JAMES GLAISHEK, Esq., F.K.S.,

SEC. OF THE BRITISH METEOROLOGICAL SOCIETT.

The quarter ending March closed with cold and changeable

weather, which continued to the 8th of April; the average daily

deficiency from March 16, to April 8, was 1
0,
8. A warm period

set in on the 9th, and continued to May 22 ; the excess for these

44 days was 3J° nearly. From May 23 to the end of the quarter

the weather was cold, with the exception of June 6 to 10 ; the

deficiency for the 39 days, ending June 30, amounted to 2i° nearly

daily.

The mean temperature of April was 480,
2, being l°-7 above the

average of the preceding 23 years.

The mean temperature of May was 53°-8, being 0°*9 above the

average of 23 years.

The mean temperature of June was 57°-4, being 1°*7 below the

average of 23 years.

The mean high day temperatures for the months of April, May,
and June were 58°-3, 64°-8, and 69°-5, being l°-3 above, 0°-3 below,

and 1
0,4 below their respective averages. The mean low night

temperatures for these three months were 40°, 440,
9, and 49 0,

1, being

1
0,
3 above, 0°-7 below, and 1

0,
1 below their averages respectively.

Therefore both the days and nights were warm in April, and cold

in May and June.

The mean temperature of the dew-point was 0
o-2 below its

average in April, was its average in May, and 2°*1 below it in June.

The degree of humidity was very uniform, and always its

average.

The pressure of the atmosphere was in excess in the months of

April and May ; in the former to less than 0"2 in., and in the latter

to less than 0*1 in. ; in June it scarcely differed from its average.

The fall of rain was in defect in each month. It was 0*7 in. in

April, being 1*1 in. too small; 1-9 in. in May, being 0*2 in. in

defect ; and 0 -

9 in. in June, or 1 in. below the average.

The mean temperature of the air at Greenwich in the three

months ending May, constituting the three spring months, was
47° -

8, being l°-3 above the average of the preceding 93 years.
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( XIV )

STATE OF THE PUBLIC HEALTH.

1st Quarter.—The deaths greatly exceeded the average number.

Seldom has a winter been more fatal ; for 143,030 deaths—1572

a day—were registered in ninety-one days, including the additional

day of leap year, for which due correction is made. The mortality

was at the rate of 2*773 per cent. ; whereas the average of the

season in the preceding ten years was 2-490 per cent. ; thus the

rate was nearly 28 instead of 25 in 1000. 14,698 persons died in

excess of the average number. Since 1842 it is only in the two

winters (1847-48) after the potato failure, and in the winter of the

Crimean war (1855), that the country has experienced any higher

rates of mortality. The winter death-rate per 1000 was 2-850, and
2-794 in the former years, 2-910 in 1855, and 2-773 in 1864.

London suffered to an extraordinary extent, and is accountable for

a large share of the increase. The average annual rate of the

winter quarter in London is 2-577 per cent., but in the last winter

quarter the rate becomes 3-088, or "511 above the average. The
funerals increased in the proportion of five to six.

2nd Quarter.—The deaths which were registered in the quarter

that ended on June 30 amounted to 116,899. The number is above

the average of the deaths in the months of April, May, and June

;

but it is less than the number of deaths which were registered in

the corresponding quarter of the previous year, and less by 26,131

than the deaths in the three first fatal winter months of this year.

Then 1572 deaths were registered daily ; in the present quarter the

daily deaths have been 1284. The mortality has been at the rate

of 2-260 in 100 living, or -073 above the average of the spring-

quarters of the previous ten years. The mortality of the town

populations has been at the rate of 2-369, and of the country popu-

lations 2*110 per cent.: thus the towns lost 18,392 lives, and the

country 10,000 lives, in excess of the deaths which would have been

registered had the mortality been at the rate prevailing in the least

unhealthy districts of England and Wales. As a general rule the

three spring months, April, May, June, are healthier than winter,

and somewhat less healthy than the summer in ordinary years.

They express very closely the average mortality of the year. Thus

the average annual mortality per cent, in ten years (1854-63) was

2-214, and in the ten springs of those years, 2-187; it was less in

the spring quarters by--027.



( XV )

PRICE OF PROVISIONS.

1st Quarter.—Meat more than maintained its price, but both wheat

and potatoes were unusually cheap. The mean of the lowest and

highest prices of beef as sold at Leadenhall and Newgate was 54(7.

against 5±d. in the same quarter of the two previous years ; and

of mutton the mean price was 6£(7., which is also higher than in

either of the two corresponding periods. Wheat declined to 40s. 4d.

per quarter, each period of three months since September 1862

having witnessed more or less fall in the price. From the date just

specified the fall has caused a difference of 16s. 6(7. per quarter.

Best potatoes have fallen to a mean price of 62s. 6(7. per ton at

Southwark against double that price in the first three months of

last year.

2nd Quarter.
—"Wheat was unusually cheap. Its average price in

the three months was 39s. Id. per quarter. In the corresponding

period of 1862 it was 56s. 8d. ; in that of 1863 it was 46s. 2d. The
mean of the highest and lowest prices of beef as sold by the carcase

in Leadenhall and Newgate was 5ld. per lb., and the same as in the

June quarter of last year. Of mutton the mean price was 6^d.,

being higher than in the same season of 1862-63. The best

potatoes were sold from 21. to 37. per ton in Southwark. The price

was less than half of that for which they had been obtained in the

spring of last year, and still lower in proportion to the price of

1862. The working classes enjoj-ed cheap markets for supplying

themselves with the chief necessaries of life.
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THE PRICE OF PROVISIONS.

The average Prices of Consols, of Wheat, Meat, and Potatoes ; also the average
Quantity of Wheat sold and imported weekly, in each of the Nine Quarters

ending June 30, 1864.

Average
Price of

Wheat per
Quarter

in

England
and

Wheat sold

in the 290
Cities and
Towns in

England and
Wales making

Returns.*

Wheat and
Wheat Flour

Average Prices of

Quarters

euding

Average
! Price

of

Consols
(for

Money)

entered for

Home
Consumption
at Chief Ports

of Great
Britain.*

Meat per lb. at Leadenhall

and Newgate Markets

(by the Carcase).

Best
Potatoes
per Ton

at Waterside
Market,

Southwark.
Wales.

Average number of
Quarters weekly.

Beef. Mutton.

1862

June 30

£.

93f

s. d.

56 8 58,728 136,230 4d.—6<i.

Mean 5 c?.

cd —id

Mean 6d.

180s.—200s.

Mean 190s.

Sept. 30 93? 56 10 57,592 295,2/6
.1-7 C 1 J
4ia.—oja.

Mean $\d.

„ 1 T J
S zd.— -]d.

Mean b\d.

1005.— 1 3 eg.

Mean 115 s.

Dec. 3 *

1863
Mar. 31

93 s

9 2 S

40 i

46 7

85,522

75.819

258,095

139,429

4d.—6id.
Mean 5^.

Ad—(>\d.

Mean 5^.

5irf.-6frf.

Mean 6d.

Sd.-jd.
Mean 6d.

90s. IIOS.

Mean 100s.

120s.—130s.

Mean 125s.

June 30 93J 46 2 82,458 106,633 4K-6£rf.
Mean $£d.

4id.—6|rf.

Mean 5ft/.

iros.—130s.

Mean 120s.

Sept. 30 93 45 7 73.920 157,

5

82 4K-6K
Mean 5|rf.

4§d.—6fd.
Mean 5f<f.

70s.— 105 s.

Mean 87s. 6d.

Dec. 31

1864
Mar. 31 91

40 6

40 4

"3,397

99,013

145,823

138,523

4d.—6id.
Mean ${d.

4%d.—6id.
Mean ^d.

5<f.— 7<f.

Mean 6rf.

5J(/.— 7<f.

Mean 6Jrf.

60s.—80s.

Mean 70s.

55s— 70s.

Mean 62s. 6rf.

June 30 39 7 92,569 100, 102 4{d.—(>ld.
Mean 5jrf.

5 ic?-— 7^-

Mean 6|rf.

40s.— 60s.

Mean 50s.

Col. T 2 3 4 5 6 7

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

ending June 30th, 1862, was 763,463; for the 13 weeks ending September 30th, 1862,

748,702 ; for the 13 weeks ending December 31st, 1862, 1,111,787; for the 13 weeks ending

March 31st, 1863, 985,649; for the 13 weeks ending June 30th, 1863, 1,073,126 ; for the 13

weeks ending September 30th, 1863, 960,956 ; for the 13 weeks ending December 31st, 1863,

1,474,160; for the 13 weeks ending March 31st, 1S64, 1,287,171; and for the 13 weeks

ending June 30th, 1864, 1,203,406. The total number of quarters entered for Home Con-

sumption in the same period was respectively, 1,770,998
;
3,838,584; 3,355,239; 1,812,585 ;

1,386,233 ; 2,048,568 ;
1,895,705

;
1,800,806 ; and 1,301,323.
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The Corn Returns and Diagram are prepared from Official Documents
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ON

THE METEOROLOGY OF ENGLAND
DURING

THE QUARTER ENDING SEPTEMBER 30, 1863.

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

SEC. OF THE BRITISH METEOROLOGICAL SOCIETY.

From July 1st to 15th, excepting two days, the temperature of the

air exceeded the average by 2i°. This was followed by a cold

period extending to August 1st, during which the daily deficiency

averaged 3f°. On July 19th the temperature fell to 32° in the air,

and much lower on the ground, at most places north of London.

A warm period succeeded, and continued till August 16th, tbe excess

of temperature amounting to S£°. From the 1 7th August to the end

of September it was cold, the average daily deficiency being 2i°.

The mean high day temperature of the air was i° in excess in

July, 1° in excess in August, and 4° in defect in September, as com-

pared with the averages of the preceding 22 years.

The mean low night temperature of the air was 31° in defect in

July, i° in excess in August, and 3° in defect in September.

The mean temperature of the air was 1° in defect in July, +° in

excess in A;igust, and 3i° in defect in September.

The mean temperature of the dew-point was 2° in defect in July,

0
o,
5 in defect in August, and 4° -3 in defect in September. The

degree of humidity was below its average value.

The pressure of the atmosphere in each month was slightly in

excess in July, and a little below the average in August and Sep-

tember.

The fall of rain in July was 0-9 inch, in August 1*8 inch, and in

September 3-2 inches; the total fall for the quarter was 5 -9 inches,

being 1*6 inch below the average of the preceding 47 years.

The temperature of vegetation as shown by a thermometer placed

on grass was below 30° on 4 nights, between 30° and 40° on 2G

nights, and above 40° on the other 62 nights.

The mean temperature of the air at . Greenwich in the three

months ending August, constituting the three summer months, was

G0o-
3, being 0

o,
2 above the average of the preceding 92 years.
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ON

THE METEOROLOGY OF ENGLAND
DURING

THE QUARTER ENDING DECEMBER 31, 1863.

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

SBC. OF THE BRITISH METEOROLOGICAL SOCIETT.

Till October 9th the weather was alternately warm and cold ; on

the 10th a warm period set in, continuing to the 22nd, the average

daily excess being nearly 5° ; thence to November 13th the tem-

perature was variable, the average daily deficiency being rather

more than 1°. For the remaining 48 days of the quarter the

temperature was greatly above the average, the excess amounting to

4i° daily. The period from October 30th till December 4th was

unusually stormy.

The mean high day temperature was about the average in October,

2° in excess in November, and 30,4 in excess in December.

The mean low night temperature was 2 0,
1 in excess in October,

2 0,
9 in excess in November, and 1°-1 in excess in December.

The mean temperature of the air was 1° in excess in October,

1
0,75 in excess in November, and nearly 3° in excess in December.

The mean temperature of the dew-point was 1
0,25 in excess in

October, 2°*5 in excess in November, and l°-5 in excess in December

;

the degree of humidity being about its average in October and

November, and below in December.

The pressure of the atmosphere was a little below its average in

October, and a little above in November and December.

The fall of rain was 1*7 inch in October, 1*8 inch in November,

and 1-1 inch in December. The total fall for the quarter was 4*6

inches, being 2h inches below the average of the preceding 46

years.

The temperature of vegetation was below 30° on 28 nights

;

between 30° and 40° on 36 nights ; and above 40° on 28 nights.

The mean temperature of the air at Greenwich in the three

months ending November, constituting the three autumn months, was

50 o-
3, being 0°-9 above the average of the preceding 92 years.
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STATE OF THE PUBLIC HEALTH.

1st Quarter.—The total number of deaths in the quarter was 112,384

against 101,232 and 92,225 in the two previous summer quarters.

In the same quarter of 1860 it was only 8G,312 ; and if last summer
had been as healthy, at least 23,000 persons would have been- living

when autumn came whose deaths had then been registered. The

annual rate of mortality in the quarter was 2*1 66 per cent, of the

population, against the summer average of 1*982 per cent. In the

country districts the mortality was 1*864- (the average being 1*694)
;

whilst in urban populations it was 2*404 (the average being 2*329).

2nd Quarter.—The number of deaths in the three months ending

3 1st December was 116,299. The death-rate was 2*226 per cent,

(against an average of 2*178).' In the principal towns the rate of

mortality was 2*46 per cent, (about the average) ; and in the small

towns and country parishes 1*94 per cent, (or rather above the

average). 475,582 deaths were registered in the year, the mortality

being at the rate of 2*314 per cent, against 2*211, the average of the

previous ten years.

PEICE OF PEOVISIONS.

1st Quarter.—The average price of wheat was 45s. Id. per quarter,

which is less than at any other time since March, 1860 ; in the Sep-

tember quarter of last year the price was 56s. lOd. The average of

the highest and lowest prices of beef at Leadenhall and Newgate

Markets was 5%d. per lb., and of mutton bid. Best potatoes ranged

from 70s. to 105s. per ton at the Waterside Market, Southwark

;

they were cheaper than they had been at the same place at any

previous time since the same quarter of 1859.

2nd Quarter.—The average price of wheat in the three months

was 40s. 6d. per quarter, which is less by 18s. 9d. than in the corre-

sponding period of 1861, and less by 7s. 8d. than in that of 1862.

The average price of beef at Leadenhall and Newgate Markets was

b%d. per lb., mutton 6d. ; both being the same as in the correspond-

ing quarter of 1862. The average price of the best potatoes at the

Waterside Market was 70s. per ton, which is less by 30s. than it

was in the last quarter of the previous year.
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THE PKICE OF PROVISIONS.

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

Quantity of Wheat sold and imported weekly, in each of the Nine Quarters

ending December 31, 1863.

Wheat sold
Wheat and
Wheat Flour
entered for

Home
Consumption
at Chief Ports

of Great
Britain.*

Average Prices of

Quarters

ending

Average
Price
of

Consols
(for

lilUlltfj J-

Average
Price of

Wheat per
(Quarter

in

England

in the 290 1

Cities and
jTowns in

England and
\

Wales making
Returns.* !

Meat per lb. at Leadenhall

and Newgate Markets

(by the Carcase).

Best
Potatoes
per Ton

at Waterside
Market,

Wales.
Average number of

Quarters weekly.
Beef. Mutton.

Southwark.

1861

Dec. 31

£.

93|

^s. d..

59
3*

I 12 , 809 I 2 I j
i\fjO

Mean 5^.

A%d.—(>%d.
Mean 5 gof.

1 1 os.— 130s.

Mean 120s.

1862

Mar. 31 9>J 60 1 74,163 132,882 Ad.—bid.

Mean $\d.

q 1 /II
4f(i.—6Jd.
Mean 5f«.

130s.—155s.

Mean I42s.6rf.

June 3° 93l 5" 8 58,728 136,230 Ad.—U.
Mean srf.

Sd.—-]d.
Mean 6</.

1 80s.—200s.

Mean 150s.

Sept. 30 93g 56 10 57.592 295,276 Aid.—(>id.

Mean $\d. Mean 6Jrf.

ioos.— 13CS.

Mean 115 s.

Dec. 3

1

93s 40 1 85,522 258,095 Ad.—did.
Mean ^d. Mean 6rf.

90s. 1 1 OS.

Mean ioos.

1863
Mar. 31 9»i 46 7 75.819 139,429 Ad—6£<f.

Mean 5^.

5«f— 7^.

Mean 6c/.

1 2 os.— 1 3 os.

Mean 125s.

June 30 93i 46 2 82,458 106,633
Mean ^\d.

A\d.—t>id.
Mean 5frf.

uos.— 13CS.

Mean 120s.

Sept. 30 93 45 7 73,92o 157,

5

82 AU.— k\d.

Mean 5 \d. Mean 5|rf.

70s.— 105s.

Mean 87s. (id.

Dec. 3r 9=i 40 6 ri3,397 145,823 Ad.—(>id.
Mean ^{d.

Sd.—jd.
Mean 6rf.

60s.— 80s.

Mean 70s.

Col. r
!

2 3 4 5 .

6 7

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

ending December 31st, 1861, was 1,466,525 ; for the 13 weeks ending March 31st, 1862, 964,121
;

for the 13 weeks ending June 30th, 1862, 763,463; for the 13 weeks ending September

30th, 1862, 748,702; for the 13 weeks ending December 31st, 1862, 1,11 1,787 ; for the.13

weeks ending March 31st, 1863, 985,649 ; for the 13 weeks ending June 30th, 1863, 1,073,126
;

for the 13 weeks ending September 30th, 1863, 960,956; and for the 13 weeks ending

December 31st, 186.3, 1,474,160. The total number of quarters entered for Home Con-
sumption was respectively, 1,579,241 ; 1,727,464

; 1,770,998; 3,838,584; 3,355,239 5

1,812,585
; 1,386,233

; 2,048,568 ; and 1,895,705.
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ROYAL AGRICULTURAL SOCIETY

OF ENGLAND.

I.

—

Agricultural Progress and the Royal Agricultural Society.

By H. S. Thompson, M.P.

The Royal Agricultural Society was formed in 1838, and inscribed

on the title-page of its Journal the significant motto " Practice

loith Science." The present volume will end the first series of

that publication, and the occasion seems a fitting one for review-

ing and registering the results which Practice, aided by Science,

has been able to accomplish during the intervening quarter of a

century.

The period in question has been remarkable for several events,

each of which has left its distinctive mark upon British agricul-

ture, and any attempt to chronicle the progress of agricultural

improvement since 1838 would be incomplete and even deceptive

if it did not point out the important consequences resulting from
the adoption of free trade, the rise and progress of the railway

system, and the application of steam power to the operations of

husbandry.

Before entering on these and other important questions con-

nected with the subject before us, it will be proper to give a brief

account of the progress and present position of the Royal Agri-
cultural Society itself.

Commencement and Progress of the Royal Agricultural Society.—
The commencement of the Society took place during one of those
recurring fits of associative activity to which Englishmen are

periodically prone. The Yorkshire Agricultural Society (for

many years our largest provincial Agricultural Society, with a
prize-list of 800Z. to 1000/. per annum) was formed in 1837 ; the
Royal Agricultural Society in 1838 ; the Royal Irish Improve-
ment Society in 1841. The formation of these and numerous other

local societies within a very brief period, and on an unusually
extended scale both as to numbers and resources, was, in fact, the
application to agriculture of the same tendency to organise com-
panies which was so strongly developed about that time, and
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culminated in the railway mania of 1845-46. Fortunately for

agriculture, there were no premiums to be realized by joining

these societies, so that they were not pushed beyond their legiti-

mate limits, and have been productive of unmixed benefit.

Agricultural societies had been tried at a much earlier date.

"The Bath Society for the encouragement of Agriculture, Arts,

Manufactures, and Commerce within the Counties of Somerset,

Wilts, Gloucester, and Dorset, and the City and County of

Bristol," was formed in 1777. This society claims to be the

earliest agricultural society founded in Great Britain. The High-
land Society (Scotland) was constituted in 1784, and received a

Royal Charter in 1787. The Charter of the English Board of

Agriculture is dated August 23, 1793. These and other .minor

societies have doubtless been productive of much benefit in their

respective localities, and can boast of the names of many patriotic

and eminent men who enlisted in their ranks ; but the times were

not favourable for the development of such institutions, and all of

them fell far short of the dimensions and wide-spread usefulness

attained by the later societies, and by some of the older institu-

tions themselves when reorganised at a later date.

The cause of this is obvious. So long as agricultural societies

had fixed places of meeting, and the stock and implements in-

tended for exhibition were conveyed over the ordinary roads,

they drew their supplies from such limited areas, that their

showyards were very indifferently furnished, and were only

attractive to the residents in their immediate neighbourhood.

From the paucity of their visitors the receipts were small, and

their funds consequently insufficient to admit of their offering

such prizes as would tempt more distant owners of stock to face

the cost and risk of lengthened travel. The societies were thus

compelled to trust more to donations and subscriptions than to

the popularity of their shows as their chief source of revenue.

Energetic managers and liberal patrons may for a time supply the

place of more general support ; but when the zeal or the strength

of a few public-spirited individuals fails, societies, so sup-

ported, are either given up or fall into a state of chronic inaction,

and it would be easy to prove from the annals of these early

days that in order to be permanently useful all such societies

must be self-supporting. Even the Board of Agriculture, with

its perpetual Charter and Parliamentary grant, formed no excep-

tion to this rule ; and notwithstanding the talent and energy with,

which for a time its operations were conducted, and the prestige

attaching to the honoured names of its president, Sir J. Sinclair,

and its secretary, Arthur Young, on the extinction of its Parlia-

mentary grant in 1819, the Board was reduced to the last stage of

exhaustion, and died a natural death shortly after.
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At the time of the renaissance of these societies the migratory

principle was generally adopted. The 'Highland Society, which

was reorganized in 1834 under the more extended title of " The
Highland and Agricultural Society of Scotland," was probably the

first to adopt this system, which was followed by the Yorkshire

Society in 1837, by the Royal Agricultural Society in 1838, and

subsequently by the Royal Irish Improvement Society, and some
few of the leading provincial associations. The importance of

not visiting the same district twice, except at an interval of some
years, can scarcely be overrated, as by this means new exhibitors,

new visitors, and new contributors to the expenses of the meetings

are annually secured, and it is notorious that a life and activity

have thus been infused into these meetings, of which previously

they were in great need.

Second only in importance to the migratory principle has been

the rapid extension of the railway system, by which stock, imple-

ments, and visitors have been conveyed to these shows in much
less time and at much smaller cost, and therefore from much
greater distances and in much larger numbers. The increased

receipts thus obtained for admission to the shovvyards have fur-

nished means for the offer of larger prizes, and thus increased the

attractions of subsequent exhibitions, so that the improved mode
of conveyance afforded by railways, and the improved policy of

changing the places of meeting, have during the last twenty-

five years fostered and developed these associations to an unpre-

cedented extent, the published list for the present year containing

the names of no less than 358 agricultural societies in Great
Britain and Ireland.

The circumstances which favoured the formation of the Royal
Agricultural Society having been thus briefly described, its pro-

gress will be best perceived by inspecting the accompanying
statistical tables, which give the leading facts of its history in a

compendious form.

Statistics of the Royal Agricultural Society.—Table (A.) shows
the number of its members and its annual income and expendi-

ture (irrespective of the country meetings), commencing with

1841, the first year in which the Society's balance-sheet and list

of members were sufficiently complete to be of any value in a

comparative point of view. Some explanatory remarks are, how-
ever, required to prevent misconceptions.

In column 2 will be found the number of members on the

Society's books in each year at the time of the annual meeting in

May. These figures give an average of 5522 for the whole
period. A considerable deduction must, however, be made on

account of those members who allowed their names to remain on

B 2



4 Agricultur.al Progress and

the books, but who refused to pay their subscriptions when in

arrear, on the ground that they had ceased to be members of the

society. During the earlier portion of the period under con-

sideration the necessity for prompt measures in such cases was
not fully recognised ; but in December, 1845, the arrears having
reached the large amount of 6726/., it became necessary to take

decisive steps, and in the following year the names of 789 mem-
bers were struck out of the Society's books. The necessity that

had thus arisen for purging the list of the names of those whose
membership was only nominal, will explain the apparently large

falling off in the Society's numbers which took place in 1847 and
on one or two subsequent occasions. Alter making these deduc-

tions, it will be found that the Society's list of subscribers has

varied but little during this long period, and that the average

number has been about 5000.

Column 3 shows the receipts from annual subscriptions and the

compositions paid by life members. The explanation given of

the figures in column 2 will also account lor great fluctuation in

the amounts received under this head. In 1860, for example, no

less than 2165?. of arrears were paid up. Without this explana-

tion it would be strange indeed to find that the subscriptions

received this year more than doubled those of 1859, though

the number of members had varied but little. In order, there-

fore, to form a fair estimate of the Society's income, it becomes
necessary to take an average of the whole period, which shows an

annual revenue from this source of 5491/.

The only other source of permanent income consists of the divi-

dends on the investments which the Society has been able to make
from time to time in government securities. These dividends

appear in column 4, and, adding the figures in this to those in

the preceding column, we arrive at the totals in column 5, which
show that the society has possessed an average gross income of

5800/. per annum.
Turning now to the expenditure side, we find in column 6 that

the whole cost of management has been defrayed for 1735/. per

annum, including the repair and maintenance of the house in

Hanover-square, also rates, taxes, salaries, office charges, and
sundries.

The net cost of the Journal is given in column 7. This

is made up of the charges for paper, printing, and advertising,

payments for prize essays and literary contributions, in-

cluding the editor's salary, but deducting the proceeds of the

sale of the Journal. It is satisfactory to find that the average

charge on account of the Journal for the last ten years has

been less than the average annual cost during the preceding ten,

notwithstanding the additional payments for editorship during
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Table A.

Receipts. Expenditure.

Year.

Number
of

Members.

Subscriptions.

Including

Compositions

of Life

Members.

Divi-

dends

cn

Stock.

Total. Manage-

ment.
Journal.

Che-

mical

and

Veteri-

nary

Grants.

Total.

L 2.
o

5.
a
v. o. Q

£. £. £. £. £. £. £. ;

1841 4,595 5,818 200 6 ,018 1,882 1,611 3,493

1842 5,834 5,884 214 6 ,098 2,087 1,543 .. 3,630

1843 7,000 6,628 245 6 ,873 2,742 1,242 3,984

1844 6,927 7,117 320 7 ,437 1,826 2,095 .. 3,921

1845 6,933 6,342 , 251 6 ,593 1,791 1,611 3,402

1846 6,971 7,040 221 7 261 2,052 2,891 120 5,063

1847 6,391 6,365 271 6 ,636 1,676 2,126 310 4,112

1848 6,335 5,211 312 5 ,523 1,635 1,765 430 3,830

1849 5,512 6,372 280 6 ,652 1,622 2,059 450 4,131

1850 5,261 6,083 321 6 ,404 1,605 1,976 413 3,994

1851 5,121 5,953 321 6 ,274 1,349 1,715 600 3,664

1852 4,981 5,244 334 5 578 1,482 1,710 700 3,892

1853 4,923 4,801 327 5 ,128 1,402 1,794 826 4,022

1854 5,177 5,053 335 5 ,388 1,429 1,327 606 3,362

1855 4,882 3,449 261 3 710 1,763 1,224 691 3,678

1856 4,979 5,156 259 5 ,415 1,962 976 600 3,538

1857 5,068 3,728 265 3 ,993 2,115 1,119 817 4,051

1858 5,146 5,339 282 5 ,621 1,699 1,563 472 3,734

1859 5,161 3,027 289 3 ,316 1,255 1,586 625 3,466

iooU 5 , loo 6,398 319 6 ,717 1,592 1,610 675 3,877

1861 4,633 4,789 425 5 ,214 1,537 1,723 921 4,181

1862 4,823 5,463 505 5 ,968 1,949 2,139 953 5,041

1863 5,183 5,050 478 5 ,528 1,459 1,806 695 3,960
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the last lour years, and the extra cost (400/.) of a double number
in 1862.

Column 8 shows the amount annually voted for chemical and
veterinary investigations and lectures. These amounts were

exceptionally large in 1861 and 1862, in consequence of special

investigations ordered by the Council on Cheescmakincj and the

Rot in Sheep. The average amount devoted to these departments

of science during the last fourteen years has been 685/. per

annum.

Country Meetings.—Table (B.) gives the financial statistics of

the Society's Country Meetings. In column 3, we find the amount
annually awarded in prizes. For the first seven years (1811-47) the

variation is but slight, the average amount being 1320/. During
the next ten years (1848-57) the prize-list was increased fully 25
per cent., the average being 1678/. At the Chester Meeting a

further increase of 25 per cent, was made ; and, excluding Eattersea

on account of the anomalous character of a metropolitan Meeting,

the average of the five years 1858-63 was 2130/. These addi-

tions to the Society's prizedist have been'easily provided for out

of the increased receipts whenever the Meetings have been held

in populous districts ; and although it would be foreign to the

policy and objects of the Society to confine its Country Meetings

to those districts where large receipts may be expected, it is yet

satisfactory to feel that whenever its funds may be somewhat
heavily taxed in order to stimulate a backward and thinly-

peopled district, the Society can always make up its leeway by
holding a Meeting in the heart of our manufacturing or mining
population.

The general result of the 23 Country Meetings here tabulated

cannot be considered otherwise than satisfactory
;

for, though

their whole cost, exclusive of prizes, has been 134,616/. (column

4), the receipts, on the other hand, have exceeded that amount
by 7577/. ; so that the Society, has not drawn on its funds to

defray any part of the cost of the Annual Shows except the

amount awarded by them in prizes ; and towards meeting this

charge the above-mentioned balance of 7577/. has been received,

leaving the net sum to be provided by the Society 33,078/., or

1433/. per annum.
This table also gives conclusive evidence of the increasing

attendance at the Society's Annual Shows. The average receipts

at the Country Meetings
£.

For the 7 years 1841 to 1847 having been .. .. 4140
1848 „ 1854 „ .... 5009

For the last 7 years (excluding Battersea) .. .. S5G3
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Table B.

—

Country Meetings.

Tear. Place. Prizes.

Expenditure

exclusi vc

of

Prizes.

Total

Expenditure.

Total

Receipts.

Receipts
It) PYl'P«111 C.\UL3>i

of expen-

diture.

Expen-

in excess of

Receipts.

1. 2. 3. 4. 5. 6. 7. 8.

£. £. £. £. £. £.

1841 Livevjiool 1,220 5,052 6,272 4,106 2,166

1842 Bristol 1,233 4,775 6,008 4,202 1,806

1843 Derby .. .. 1,463 5,091 6,554 3,390 3,164

1844 Southampton 1,335 5,736 7,071 4,929 2,142

1845 Shrewsbury 1,259 5,406 6,665 3,670 2,995

1846 Newcastle 1,391 4,866 6,257 4,119 2,138

1847 Northampton 1,338 4,863 6,201 4,565' 1,636

1848 York .. .. 1,700 5,957 7,657 4,831 2,826

1849 Norwich .

.

1,951 4,352 6,303 4,345 1,958

1850 Exeter 1,725 4,845 6,570 4,941 1,629

1851 Windsor .

.

1,870 5,032 6,902 5,608 1,294

1852 Lewes 1,637 5,066 6,703 3,485 3-218

1853 Gloucester 1,666 5,910 7,576 5,493 2,083

1854 Lincoln 1,510 5,856 7,366 6,364 1,002

1855 Carlisle 1,526 5,363 6.889 6,029 860

1856 Chelmsford 1,600 5,728 7,328 5,346 1,982

1857 Salisbury .

.

1,595 4,893 6,488 6,142 346

1858 Chester 2,156 6,975 9,131 10,312 1,181

1859 Warwick .. 1,689 5,779 7,468 8,902 1,434

1860 Canterbury 1,942 5,943 7,885 5,879 2,006

1861 Leeds .. .. 2,317 6,754 9,071 13,542 4,471

Battersea .

.

11 Q1 A 15 , l\)<k 1.4, loll o,634

1863 Worcester 2,552 8,560 11,112 9,833 1,279

40,655 134,616 175,271 142,193 7,086 40,164
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The foregoing account of the Society's affairs shows that during
the last twenty-three years it has received the steady personal

support of 5000 of the leading agriculturists of the kingdom, and
that, including the Country Meetings, the total receipts have
been 12,000/., and the total expenditure 11,500/. per annum, the

balance having been invested as a guarantee fund to meet any
temporary emergency.

On a review of the whole period, the Council may, therefore,

fairly claim— 1st, That the result of their management has been

to place the finances bf the Society on a sound and satisfactory

basis ; and 2ndly, That when tested by the results of their

annual Exhibitions of Stock and Implements, the course pursued
by the Society is shown to have secured increasing popularity
and steady progress.

Improvement of Agricultural Machinery.—Having thus far

confined our attention to the position of the Royal Agricul-

tural Society itself, we proceed to trace its connexion with the

rapid development of British agriculture, which is so evident

to everyone connected with rural pursuits, and yet is so diffi-

cult to measure or state in definite terms. The first branch

of this inquiry which claims our attention is that of Agri-

cultural Mechanics. It is this department which has made
the most rapid advance since 1838 ; and many of the most
striking of the recent improvements in British husbandry would
have been impossible without the number of new inventions and

the more skilled manufacture of all farming implements which
have characterized the period in question. In order properly to

appreciate the extent of the change which has taken place in

farm machinery, it will be necessary to recall the position

occupied by this department twenty-five years ago. In 1837,

the writer of this article took an active share in the meetings

which were held with a view to the formation of the Yorkshire

Agricultural Society. These meetings were attended by the

late Lord Spencer and a number of the leading agriculturists of

Yorkshire from all the three Ridings. The principles on which
the Society should be conducted underwent the most thorough

consideration and discussion, and the first prize-sheet may be

taken to represent the deliberate estimate formed by the best

Yorkshire farmers of that day of the relative importance of Stock

and Implements.

The following were the amounts offered as prizes at that

Society's first Meeting at York in 1838 :

—

Stock, 424/. ;
Speci-

mens of Wool, Ronts, and Seeds, 65/.
;
Essays and Reports, 80/.

;

Implements, 30/. So that out of a total of G00/., 30/., or 5 per

cent., was thought sufficient to give " For the invention and
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improvement of such Agricultural Implements as may appear to

the Committee to deserve reward."

In the following year (1839), the Royal Agricultural Society

held its first Meeting at Oxford. The prizes offered were appor-

tioned as follows:—Stock, 740/.; Seed-wheat, 100/.
;

Essays,

I
'>'</.

; whilst the amount offered for Implements (with the excep-

tion of special prizes for a draining-plough and a gorse-crushcr,

neither of which were competed for) was confined to the announce-

ment, " For any new Agricultural Implement such sum as the

Society may think proper to award ;" and a contingent interest

in the sum of 50/. offered for Extra Stock, Implements, Roots, and

Seeds. The value of these rather problematical offers was ascer-

tained at the time of the Show, when the Judges awarded Five

pounds to the prize implements, imtk one Gold and three Silver

Medals. Estimating these medals at their cost to the Society,

about one and a half ' per cent, of the money given away at Oxford
was awarded to the Implement Department!
At the Society's Cambridge Meeting in 1S40, above 1000/.

was offered in prizes, but the Implements rather lost than gained

ground, the special prize of 50/. for a draining-plough having

been withdrawn, whilst the other prizes for Implements remained

as in the Oxford prize-sheet. No money and only seven medals

were awarded to the Implements at the Cambridge Meeting!
The subordinate position occupied by Agricultural Machinery

at the time of these Meetings is thus sufficiently evident ; but a

striking corroboration of the fact is to be found in the first Essay

read before the Society (March 13th, 1839) by that accomplished

writer the late Mr. Pusev. The title of the paper was, ' On the

Present State of the Science of Agriculture in England,' and no

one was more capable than Mr. Puscy of justly estimating the

relative importance (according to the ideas of the day) of the

numerous subjects discussed in that valuable and exhaustive

article.* It is curious to find that the only implements there

alluded to were the plough .and the harrow, the turnip-siicer and
the thrashing-machine, with the exception of the following para-

graph on the drill, which sounds so strange in the ears of a

farmer of the present day that it seems barely credible that it

should have been penned by one so thoroughly conversant with
his subject at so late a date as 183!). " The use of another

instrument, the drill-machine, a more complicated one, by which
the seed is laid in regular rotes, has lately become frequent in

Southern as well as in Northern England; though it has esta-

blished itself so sloivly, that for a long time travelling machines

of this kind have made yearly journeips from Suffolk as far as

* 'Journal,' vol. i. p. 1.
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Oxfordshire, for the use of those distant farmers by ivhom their

^services are required." Volumes of proof of the complete revo-

lution which has taken place in farming implements since 183!)

would not be more convincing than the simple announcement
that Mr. Pusey, in his inaugural address to the members of the

Royal Agricultural Society, thought it necessary to inform them
that the drill was a machine by which the seed tvas laid in regular

rows ; or than the surprising fact which he records that Suffolk

drills have actually perambulated the half of England since the

accession, not of good Queen Bess, but of her Gracious Majesty

Queen Victoria !

The insignificant position allotted to farming implements little

more than twenty years ago having now been sufficiently shown,
a few short extracts from the records of the Society will prove

the extent of the advance which has subsequently taken place.

At the Oxford meeting the portion of the catalogue devoted to

implements contained the names of twenty exhibitors, and occupied

less than one page octavo !

At Cambridge there were thirty-two exhibitors, and the descrip-

tion of the implements occupied a page and a half of the cata-

logue. Yet the Cambridge show of implements was in 1840
considered a great success, and the report (which bore the signa-

ture of three most competent judges and expressed the general

opinion of those present], stated that " beyond controversy, such a
selection of implements ivas never before collected in one showyard"
The Society's last show was held at "Worcester, and there

were assembled 282 exhibitors of implements, who showed
5839 articles (excluding duplicates), and the catalogue describing

them formed a thick octavo volume of 457 pages. There were

135 steam-engines, 11 traction ditto, 12 steam-ploughs, 29 steam-

cultivators, hi steam thrashing-machines, and 45 reaping and
moioiny-machines. These articles have been selected as most

illustrative of progress, and their bare enumeration would have

been sufficient if the object of the writer had been simply to

furnish some statistical proof of the recent development of agricul-

tural mechanics in this country. Unfortunately, however, there

exists a fundamental difference of opinion between the managers

of the Society and several of 'the leading implement-makers
respecting the proper mode of conducting shows of implements

;

and, when recording the great success of the Worcester Exhi-

bition, the occasion seems a suitable one for considering this ques-

tion. The benefits conferred upon agriculture by the talent and
enterprise of the makers of implements have been so great that

no pains should be spared in the attempt to reconcile these con-

flicting views
;

or, should that prove impossible, it is at all events

desirable to devote a brief space to a careful statement of the
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reasons which have always boon considered conclusive against

adopting the change of system which they advocate.

The controversy is not new. Several years have elapsed since

a few of the loading firms first objected to the prize system, and
a sort of crisis took place at the Canterbury mooting in 1860;
but as the object of the present remarks is not to put any one in

the wrong for what is past, but for the sake of the future clearly

to ascertain which view is right, no note of triumph shall be

sounded on account of the result of that trial of strength, and

the arguments pro and con shall be as fairly considered as if

no differences had ever arisen on the subject.

The Prize System.—The fullest and best statement that has

yet been made of the views of the implement-makers is contained

in a paper by Mr. J. C. Morton, on the Helps and Hindrances
to Agricultural Progress, read at the Society of Arts on the 9th

of December last. That gentleman has brought to the considera-

tion of this question the extensive information and thorough

impartiality for which he is distinguished, and throughout his

remarks it is apparent that he is actuated by no carping or fault-

finding spirit, but by a bona fide wish that these important

exhibitions should attain their maximum of efficiency. His
arguments are therefore entitled to the most careful consideration,

and in dealing with them it is satisfactory to feel that wc have
the whole case before us.

It must be premised that the prize system which is called in

question is the system of subjecting all implements exhibited to

actual trial, in order to award prizes to those which acquit them-
selves the best ; the alternative being that the implements should

be inspected but not brought into competition with others of their

own class in such a way as to enable the judges to pronounce any
opinion on their comparative merit. Mr. Morton contends that

the trials are inadequate, partly because the land in July is not

in a fit state for the purpose, partly because sufficient time is

not allowed the judges for forming their decisions. He further

argues that " the award of a prize confers too great i. e. too

abrupt a distinction " between the winning implement and others

whose performances are almost equally good.
The argument founded on the state of the land is not entitled

to much weight. Having attended seventeen of the Society's

country meetings, we have sufficient experience of the weather on
such occasions to assert that though the trials are sometimes
interrupted by wet, and sometimes rendered difficult by drought,
—yet that, taking into account temperature and length of day, as

well as the state of the land, no month is, on the average, so well
fitted as July for carrying out these trials ; and that, unless the
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drought or the wet be excessive, it is desirable to have a variety

of weather, as it gives the opportunity at one time of rewarding
an implement which makes good work on hard dry land, and on
another occasion one which is not stopped by a few showers of rain.

Decisions arrived at under alternations of drought and wet can
be commended with all the more confidence to practical farmers,

with whom weather difficulties are the ordinary conditions of

cvery-day life.

The second objection, founded on the shortness of the time, is

a more grave one. It may be readily conceded that when a class

is under trial in which the entries are numerous and where
several possess nearly equal merit, it is difficult to test each one

so thoroughly as to give the judges perfect confidence in the cor-

rectness of their awards. It will also occasionally happen in

bad weather or at the close of a hard day's Avprk that trials are

more hurried than is desirable. But whilst freely admitting that

trials of implements are not perfect or infallible, we entirely deny
that this is sufficient reason for giving them up. The question

is not, Do the judges ever make a mistake? but, Are they not

right in a large majority of instances? and that this is the case

is sufficiently proven by the constantly increasing number of

those who are guided in their purchases by the judges' de-

cisions.

The third objection is of a totally different character : it is

grounded on what Mr. Morton calls the " excessive character of

the prize system." To use his own words, " the prizeman wins,

the rest are nowhere." Here again it must be admitted that it

not unfrequently happens that two implements are so equal in

their performances as to make it difficult to decide between them
;

yet one only receives the prize for that season. This is an un-

doubted hardship to the maker of the losing implement, though

frequently much mitigated by the award of a medal or special

commendation by the judges. It is also true that when imple-

ments are nearly equal, the maker who has the cleverest ploughman
or drillman will probably win. The state of the ground, too, may
on some particular occasion give the preference to an implement

which in an average season would have been beaten by one or

more of its now distanced competitors. These are the inevitable

drawbacks to any competitive system. Precisely the same diffi-

culties occur in horse-racing. Two horses run neck and neck

for the Derby'; ..but, on passing the judge's stand, one jockey is

strong enough or clever enough to lift his horse bodily and wins

by a nose. No one remembers that the second horse ran the race

in precisely the same time as the first ; but the three inches won
by the jockey bring thousands to the fortunate owner, and hand
down the horse's name to posterity as a Derby winner. Again,
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the course is unusually hard or deep, and the best horse is

passed by one which he has beaten before and will beat again

under any ordinary circumstances. Yet, notwithstanding these

extreme cases, no one denies that, as a general rule, the best

horse wins the race, and, above all, no one suggests that exami-

nation bi/ competent judges would be a satisfactory mode of

ascertaining the speed and bottom of a race-horse.

The mistake, as it appears to us, which is committed by the

opponents of the prize system, is that they fix their attention too

exclusively on the defects and shortcomings from which no system

is free, and thus lose sight of the sterling advantages which belong

to it, and which have been so long enjoyed that they are taken as

a matter of course. For instance, Mr. Morton quotes an instance

from the Warwick meeting, where a new man appeared as plough-

wright and took many of the principal prizes. This he considers

unjust to other makers, whose ploughs made nearly as good work.

He adds, that it would not make a difference of one penny an

acre whether the prize plough (Messrs. Hornsby's) or Messrs.

Howard's or liansome's were adopted as the implement of the

farm. This is probably true ; but if there had been no com-
petitive trials, how would it have been known that a few of the

leading makers' ploughs were so equal that they might be used
indifferently? Would not buyers of implements, instead of con-

fining their attention to those which at Warwick and other shows
had won the Society's prizes, have been just as likely to have
bought the rubbish which year after year has been steadily elimi-

nated from the sterling implements ? Had there been no dis-

tinctive marks of ascertained merit, many a worthless implement
would by the help of red and blue paint have made a brave show,

and, if puffed by a plausible salesman, would for a season or two
have sold as well as the best, until disappointed buyers found
that they could place no dependence on the machines exhibited,

and the Society's' shows would have justly forfeited their prestige,

because they had previously lost their usefulness.

What was the case at the Cambridge meeting which was held
before the prize system could be said to have commenced ? The
great feature of the implement-yard was what would be termed in

Kensington English Messrs. Ransome's Trophy. How was it de-
scribed in the report of that meeting ? "A bank of their ploughs
(eighty-six varieties) were arranged and elevated on planks to the

height of at least 20 feet, and struck the eye of the beholder as he
entered the yard." We can give the actual experience of a would-be
buyer on this occasion, who was at once attracted to Messrs. Ran-
some's stand, but found himself utterly puzzled by the eighty-six

varieties above named. There were no prize-cards or medals of
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the- Society to guide his judgment, and he felt himself so entirely

in the hands of the salesman in attendance, that he made no
purchase at all. In this case he would no doubt have been quite

safe in Messrs. Ransom e's hands ; but had the Society adopted

the " Trophy" instead of the " Trial" system, the competition

between rival makers, which has caused such persevering efforts

to be made for the production of winning implements, would
have been equally active in getting up imposing; displays of well-

grouped machines ; and it requires no great effort of imagination

to realize the utter bewilderment of a practical farmer attending

the Leeds or Worcester show to select and order implements,

walking down mile alter mile of the sheds (as they would have
been), all filled with equally imposing-looking wares, and hearing

each in succession described by stentorian lungs as the best, the

newest, the only implements worthy of a moment's notice.

We shall be told that in some few instances (the Bath and
West of England Society is quoted by Mr. Morton) the com-
petitive system has been abandoned without any injurious conse-

quences. The management of that Society is in very able hands,

and if they continue their present system it will be because they

find it answer ; hut if not only the Bath and West of England,

but all the local societies in Great Britain, abandoned the com-
petitive system, it would not affect the argument in the smallest

degree. As long as the National Agricultural Society continues

periodically to devote its funds and its energies to an efficient

trial of all agricultural machines which seek distinction, so long

will the failures find it as impossible to obtain purchasers in the

showyard of the Bath and West of England Society as in that of

the Royal Agricultural Society itself, and so long also will the

-prize-winners be regarded with attention at every agricultural

meeting in the kingdom.
Mr. Morton mentions that there have been instances where the

bestowal of prizes or the suggestions of the Royal Agricultural

Society's judges have been positively injurious to the efficiency

of certain implements, and consequently to the trade of their

makers. We shall not for a moment question the accuracy of

this statement, nor is there any antecedent improbability in the

supposition that out of the many thousand decisions and opinions

which have been given by judges at the Society's various meet-

ings, some may have been erroneous, and some useful suggestions

may have been so badly carried out in practice as to have resulted

in failure ; but the general tenor of the communications made by
implement-makers to the stewards and judges has been so com-
pletely of an opposite character—so many exhibitors have been

grateful for hints, and have attributed more or less of their com-
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mcrcial success to tlie instruction and corrections received in the

Society's showjard— tliat we cannot but consider tlie cases men-
tioned by Mr. Morton as altogether exceptional.

Many of the leading manufacturers are undoubtedly opposed

to the continuance of competitive trials, and their view of the

subject is, we believe, somewhat of the following kind. They
have devoted their time, talents, and capital to the improve-

ment of agricultural machinery. They have been eminently

successful, and they think that having arrived at this pitch of

excellence, they might be trusted to furnish sterling articles

in future without being put to the trouble and expense of con-

stantly fighting to maintain their position, with the additional

mortification of being occasionally beaten by an implement

which they honestly believe to be inferior to their own. With
these feelings they are naturally disposed to be hypercritical

with regard to the Society's trials, and to magnify unduly every

little error or mistake.

Taking a broad view of the question as it affects the imple-

ment-makers : what do we find to be the result of three-and-twenty

years' experience ? Are the firms of old standing continually

driven out of the trade by new men ? Quite the reverse. No
doubt many new men have taken up the business, and some few,

like Messrs. Clayton and Shuttleworth and Messrs. Fowler, have

in a comparatively short time taken their place among the very

first. But it is equally true that the repeated decisions of so many
different judges have made more and more clear the indisputable

fact that amongst the most improved and best-manufactured im-
plements in the various classes are always to be found those of

the original leaders in this department, Messrs. Garrett, Hornsby,
Howard, Ransome, &c. &c. Can these gentlemen then be serious

in maintaining that the trials are so hurried and inadequate ax to

be unworthy of the confidence of the public ? We feel persuaded
that on reconsideration they will lean rather to the more general

opinion that on the whole these decisions are not far wrong.
But though the old-established firms have been able to hold

their own against all legitimate competition, it is by no means
equally clear that in the absence of trials they would be suc-

cessful in protecting their business from the inroads of plau-

sible charlatans, who are only kept in the background at present

by the impossibility of their winning prizes. By abolishing com-
petitive trials the outsiders would have a clear course, and the

usual results would probably follow the tempting announcement
of the best qualify of work and materials at half the usual prices.

It thus appears that the prize system is not without compensa-
tion to the implement-makers for some unavoidable annoyances,
but if the question be treated solely with a view to the interests
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of the farmer the case is still more clear. The advocates for the

abolition of the trials of the Royal Agricultural Society, mean
of course that the precedent should be followed by all local

agricultural societies, otherwise it would simply amount to a

proposal that, the National Society should abdicate its functions

in favour of lesser local societies, who would with inferior means
have to grapple with a difficulty which by the hypothesis is

beyond the strength of the strongest. We will suppose therefore

that competitive trials were generally abandoned. For a year or

two, perhaps more, the want would not be greatly felt. The
marks of the "prize system would not have worn out, but after a time,

new wants and new inventions would have brought into the field

a new generation of implements, and as there would be no
opportunity of comparing the efficiency of the productions of the

whole country and conferring on the winners a national reputa-

tion, the natural tendency to patronise neighbouring and local

makers would resume its sway. Certain implements would
become famous in particular districts, and if the intelligence of

the age would allow of so long a suspension of what would soon

be perceived to be a national requirement, we should at length

relapse into a similar state to that which existed in 1839,

when the plough of Yorkshire was a totally different implement
from the plough of Kent, and the Suffolk drill was only a visitor

in the counties of Berkshire and Oxfordshire.

It is important when considering this question to keep promi-

nently before us the main object of Implement Shows, and the

following sentences extracted from the Reports of the Society's

Exhibitions of Implements in 1848 and 1849 are quite in

point :

—

" The principal advantages to be derived from Shows of

Implements may be classed under three heads, of which the first

and most important is, that the awards of prizes should point

out to every farmer who enters the Show-yard the best imple-

ments in their respective classes which the kingdom produces.

Farmers, as a . body, have neither the means nor the leisure

required for travelling about to visit the manufactories of the

various implement-makers
;

nor, if this were practicable, could

they safely decide on the comparative efficiency of their

respective productions by merely seeing them in the makers'

yards. It is, therefore, a great advantage to the farmers of any

district to have a large show of implements brought into their

neighbourhood, especially when the best of each class are pointed

out to them by competent judges after a fair trial." *
. . . .

" The attention of some of the leading members of the Society

* ' Journal,' vol. ix. p. 378.
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(especially of the late lamented Mr. Handley) was earnestly

directed to the improvement of this department, and they soon

perceived that little was gained by collecting implements in a

Show-yard for people to gaze at, unless an adequate trial could

be made of their respective merits. To attain this end great

exertions were made, and every improvement in the mode of

trial was followed by so marked an increase in the number and
merit of the implements brought forward at subsequent shows,

as to prove the strongest incentive to further effort The
additional amount offered in prizes at the later meetings has

undoubtedly assisted in creating this great increase of competi-

tion, but it cannot be considered the principal cause, since the

implement-makers are unanimous in declaring that, even when
most successful, the prizes they receive do not reimburse them
for their expenses and loss of time. How, then, are the increased

exertions of the machine-makers to be accounted for ? Simply
by the fact that the trials of implements have gradually won the

confidence of the farmer, so that, when selecting implements for

purchase, he gives the preference to those which have received

the Society's mark of approval
" It thus* appears that concurrently with the extension and

improvement of the trials a corresponding increase and improve-

ment has taken place in the exhibitions of implements ; and
though it is difficult to prove that the one has been the cause of

the other, still the probability that such is the case almost

amounts to certainty, when it is found that classes of implements
which are so faulty in construction as to be strongly animadverted

on by the Judges at one meeting, are at the next nearly free from
those defects which had been previously pointed out If

the foregoing reasoning be correct (and the facts on which it is

founded will not admit of question), the Society may fairly

claim to have been, in great measure, the authors of the very

rapid improvement made of late in almost every kind of agricul-

tural implement."*
If this could be said in 1849, it may be affirmed with much

more confidence in 1864. The general diffusion of the best

implements at the present time makes the proof much more
complete, and much more easy to obtain. Should any one be
sceptical, let him visit the premises of some improving farmer.

Without doubt he patronises steam, and thus economises horse

labour—thrashes his grain in less time—dresses it better for

market—leaves less in the straw. He also chaffs his fodder,

slices or pulps his roots, and crushes his horse and cattle corn
;

VOL. XXV.
* ' Journal,' vol. x. p. 528.

C
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the result being economy of feeding material, saving of manual
labour, and improvement in the condition of bis live-stock.

Is it seedtime.? His drills are so accurate in their work that

the horse-hoe can follow when the weeds are yet so young that

they are exterminated by the passage of the knives, yet without

risk to the young corn. The iron harrows, before and after sow-

ing (zigzag, diagonal, or chain), do more work at one turn than

the old country blacksmith's implements did at two or three. If

the land be too light, there are the smooth-roller, the fluted-roller,

and the clod-crusher. Should it be hay-time or harvest, there are

the mowing and reaping machines, the hayspreaders, the horse-

rakes, the steel forks, the improved harvest-carts, the Dutch barn,

and the rick-stands. This resume might be extended to a tedious

length, but it is unnecessary. We have one question, and but

one, to ask when the inspection is completed. In this farmer's

whole set of machines and implements, is there one which has

not received a prize or medal of the Royal Agricultural Society ?

If not, or if, as we believe to be a common case, the exceptions

are only such as to prove the rule, then are we in a position to

point out not only what an important influence has been exer-

cised by improved machinery in bringing about the agricultural

progress which has been realised of late, but also what a large

share the Royal Agricultural Society's Shows have had in pro-

ducing this gratifying result.

Steam.—The influence of steam as applied to agricultural ma-
chinery still remains to be noticed. Nothing could have been

more antecedently improbable than that the costly steam-engine,

with its delicate valves, its niceties of adjustment, and its tremen-

dous power for good or for evil, could safely have been entrusted

to the caie and control of any one but a trained engineer. So
thought and so reasoned most thinking men twenty years ago

;

and of all the working-classes the agricultural labourer would
have been thought the least likely to be either able or willing to

lend a helping hand. How did he receive the introduction of

the first piece of machinery which became common on the farm ?

All who have attained the age of fifty can recollect the quasi-

rebel lion which, under the name of "Swing riots" raged in the

southern counties of England when thrashing-machines began to

make their way there. The labourers rose in full force to resist

this aggression on their rights with fire and flail. Yet in twenty

short years the horse thrashing-machines may be said to have
come and gone, and the intelligence of the labourer has so

advanced meanwhile, that the most labour-saving invention is no
longer followed with threats and sullen looks ; and of all the

obstacles to the introduction of steam-machinery, the least has
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been tho want of an intelligent workman to take charge of the

engine.

The rapidity of the change has been quite unexampled in

agricultural history. At the Newcastle Show, in 184b', only one

steam-engine was exhibited, which went unrewarded because it

had been previously shown and had received a prize; and at a

subsequent Meeting the writer can recollect a grave discussion

between the Stewards as to the safety of allowing steam-engines

to get up their steam in the Society's show-yard. Yet at Wor-
cester there were 135 steam-engines ; and one of the successful

exhibitors on that occasion has informed us, that though in 1845
he made only one steam-engine, and not one steam thrashing-

machine, he has, in the four years 1859-1862, turned out an

average of 488 engines and 373 steam thrashing-machines per

annum ! Since 1852 he has sold enough steam-engines to supply

each member of the Royal Agricultural Society with one. He
adds, that in the last ten years the average horse-power of the

engines made by him has risen from 5'52 to 7*87, an increase of

42 per cent. If the engines furnished by all the makers in the

same time could be summed up into a grand total, it would
be seen that already many thousands of steam-engines have been

purchased for agricultural work
;
showing clearly that on the

farm as well as in the factory the reiyn of steam has commenced.

The truth of this assertion is every day becoming more ap-

parent. In the barn and in the stack-yard the steam-engine is

already without a rival. It would be sheer waste of time to give

any detailed proof of the superiority of steam to any other avail-

able power for barn-work, or any calculation of the exact

number of pence per quarter thus saved by the farmer in pre-

paring his grain for market. The feats performed by steam in

the way of thrashing, grinding, chaffing, pulping, slicing, have
been already chronicled so fully and so frequently of late years

as to convince all those who will allow themselves to be con-

vinced by argument. To those who will not, we commend the

stubborn fact already mentioned—that five thousand steam-engines

have been sold by one maker since 1852

!

One of the main obstacles to the general introduction of steam-

machines was their heavy cost, which was quite disproportionate

to the means of a small farmer or the quantity of work to be done
on his farm. This difficulty has been surmounted by the inter-

vention of the village capitalist, who has made a comfortable
livelihood by purchasing a machine or two, and letting them
out for hire to the small farmers in his neighbourhood. In our
own district the farms are chiefly small, but thrashing by steam
is all but universal, whilst the farmers' own horse-machines are

standing idle and fast rusting into oblivion.

c 2
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Seeing then that steam has ensconced itself in our homesteads,

and after ejecting most of their previous occupants, is now waging
war with their most ancient denizens, the ploughs and the harrows
ol " long, long ago," it is surely not premature to inquire the why
and the wherefore of this great disturbance. No common motive

can have induced men of solid character and fixed habits

suddenly to buy hundreds and thousands of ' costly machines,

whose construction they don't understand, and whose adoption

forces them to change many of their former plans, and renders

useless much of their former expenditure. The answer is at

hand. One moving cause, and only one, is powerful enough for

the purpose, and that cause is competition. The British corn-

grower is competing with the corn-growers of all nations, and
this competition is continually increasing in intensity. The whole
world is, in fact, running a race to secure the best market for

their surplus productions ; and the repute of our wealth and the

universality of our commerce are year by year turning the current

more and more towards our shores. The cost of transport to the

place of shipment, added to freight and 'port-dues, once formed
a fair set-oft against the cheapness of land and the superiority of

climate enjoyed by the foreign corn-grower ; but the construc-

tion of railways abroad and the substitution of steamers for

sailing vessels are continually diminishing this margin, and the

conditions of the problem which presents itself to the British

corn-grower are these

:

The increased area from which supplies are now drawn to the

British market, and the diminished cost of transport, have so

lowered the average price of grain as to make it necessary for

the English farmer to reduce his outgoings, in order still to

grow corn with profit. These outgoings principally consist of

three classes of payments : rent, wages, and farming expenses.

Has he any prospect of a reduction of rent ? Is it not notorious

that the competition for farms is such that the constant tendency

is towards a rise rather than a fall in rents ? Can wages

be lowered ? Is it not equally notorious that wages have in-

creased considerably in the last ten years, and that they also

have a tendency still to rise ? The only available expedient,

then, appears to be, to reduce the cost of cultivation; and this

quarter appears the more hopeful when it is borne in mind that

there are two great advantages available in this country of which
until of late the farmer has made little use, viz., the superiority

of British machinery and the abundance of British capital. These
have been freely drawn upon by his rivals for the construction

of foreign railways, and for the improvement of both British

and foreign shipping ; but on the other hand, the implement-

makers, the joint-stock banks, and the loan-societies have come
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to the aid of British agriculture, and have rendered possible

the unusual expenditure now being incurred for the purchase

of improved machinery, so that this outlay, though appa-

rently rash and hazardous, is really a work of necessity, an

indispensable condition of the British corn-growers holding his

own. Few farm'ers probably have reasoned the matter out in

this way; but with characteristic sagacity and pluck they have

rightly read the signs of the times, and resolutely adopted the

remedy.

Steam-Cultivation.—The advantages of steam-cultivation, when
applied in suitable situations, were well described by Mr. Ruck,
of Castle Hill, Cricklade, in a clear and instructive statement,

made last May at the opening of a discussion on the subject at

the Society's rooms, Hanover-square.* If all farms were as well

adapted for the steam-plough as that of Castle Hill, and if all

farmers possessed as much capital and energy as Mr. Ruck, little

more need be said on tlfe subject than to wisli them every success

in their new career.

A large portion of England is, however, let in small holdings,

and mapped out in fields of every imaginable size and shape

;

and it is evidently impracticable in such cases to introduce

steam-cultivation as practised by Mr. Ruck, and other large

occupiers, whose farms have been duly prepared for the new
system. It therefore becomes a question of great interest whether

steam-cultivation can only become general when the existing

large number of small farms shall have been consolidated into

a small number of large ones. In the first place, it is necessary

to consider what is implied by the consolidation of farms. It

seems but a simple matter for a landowner to issue the fiat. Let

half-a-dozen small farms be consolidated into one large one ; the

first idea realised being that some miles of old crooked fences

and some scores of hedgerow trees would disappear, and be

replaced by a few straight fences, laid out with special reference

to the requirements of steam-cultivation. So far all would be
serene : land would be gained by the removal of the fences ; and
.the fewer the trees which are tolerated on arable land the better

for the tenant, the proprietor, and the public.

The next step is not such plain sailing. Pulling down six

homesteads, ill-arranged and incomplete though they may be, and
building a good house and set of farm-offices, are expensive opera-

tions, and it is neither agreeable nor convenient to repeat them too

often in these prosaic days, when Aladdin's lamp is no longer avail-

able even to the most devout worshipper of the Prophet. But the

* 'Journal,' vol. xxiv. p. 610.
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worst remains to be told. Five tenants are turned out ; one only

is promoted, if, indeed, any one of the six be found fitted by
capital and capacity for doing credit to the new arrangements.

Wliat are these mens offences ? and what are they to do for a
livelihood? The landlords of England will require satisfactory

answers to these questions before they will pass any sweeping
sentence of expatriation upon hard-working, deserving tenants,

even to make room for the steam-plough. No doubt opportunities

frequently occur when, without harsh measures, farms may be

consolidated, and this process is quietly progressing in a natural

and satisfactory way ; but if small farms are never to be cultivated

by steam, it will be long, indeed, before steam-cultivation becomes

general.

We are by no means disposed to take a desponding view of the

obstacles to be surmounted in the introduction of steam-worked
implements on small occupations. Doubtless they are greater

than the difficulties which stood in the way of steam-thrashing

on such farms, but these were considered insurmountable a few
years ago ; and there is no want of inducement to make the

attempt, as it is rapidly becoming apparent that even on light-

land steam-cultivation will pay, and that clay cannot be thoroughly

worked by any other means. It was at one time believed that

subsoiling clay by horse-power would effect the deep and per-

fect tilth which is so great a desideratum and so difficult a

task on such land, and when this was the current belief, im-
proving clay-land farmers did not hesitate to incur the heavy

expense of 20s. to 305. per acre to stir and break up the land to

the desired depth. The result was neither permanent nor pro-

fitable ; but it was not the heavy cost per acre which caused

subsoiling clay to be discontinued. That was known when the

subsoil-plough was purchased. It Avas the slowness of the

progress, and the injury caused by the trampling of so many
horses, which prevented the operation from succeeding. Steam-

cultivation is free from these objections ; and even on small

larms it can be done at much less cost than subsoiling by horses

or oxen.

The only real difficulty is the amount of force required to cul-

tivate strong land to a sufficient depth. The best authorities

recommend an engine of 12 or 14 horse-power for this work.

With such a command of power the strongest clay may be broken

np to a sufficient depth steadily and uniformly, or it may be

well stirred, sown, and the seed covered, at one operation. There
can be little doubt that in this way the work can be done in the

most perfect, and perhaps also in the most economical way ; and
large farmers with sufficient capital will probably never regret

having made the outlay requisite to give them full command of
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their work. Btrt the desideratum of the present day is to ascer-

tain the best mode of utilizing, for the purposes of cultivation,

the many thousand engines which have been already sent out to

farmers or small capitalists, and whose average nominal strength

is probably about seven horse-power.

Two ways of accomplishing this may be mentioned. The
first is, to reduce the Work to be performed. Instead of using a

plough turning three or four furrows, it is perfectly practicable

to use one turning two only, and all the other implements may
be reduced in proportion. The reduction in the amount of

work done in a given time would not be important on small

farms ; and though the owner of the engine would have to charge

a higher rate per acre, it would still answer to the farmer to pay
for the use of a steam-plough at particular seasons, in order to

break up some unusually stubborn fields, which were quite beyond
the strength of his team.

The other plan would be, to combine two engines of moderate

calibre, and thus obtain power sufficient to get through the

heaviest kind of work. This method has been introduced by
several makers, and their respective modes of applying the

power of the twin-engines, either alternately or jointly, has

been clearly described in Mr. Algernon Clarke's very able and
valuable article on the Progress of Steam-cultivation, in the last

number of the Journal.* Hitherto the men who let out steam-

thrashing machines have feared to take up steam-ploughing,

partly because the demand has not yet become sufficiently

general, and partly because a 12-horse engine is too costly, and
unnecessarily powerful for the work on which they would be

engaged for the greater portion of their time. Steam-ploughing,

even when it became general, would not be sufficiently con-

tinuous to pay, unless the engine could go to some other work
when the land was soft ; but if at particular times of year one
engine could be sent with a two-furrow plough to a small farm,

and two engines with a larger cultivating apparatus for a heavier

job, the business of steam-cultivation might be profitably com-
bined with that of steam-thrashing.

These two methods would be equally available to the occupier

of a small farm as to the owner of engines who lets them for

hire. An engine of 7 or 8 horse-power would pay well on a

farm of 250 or 300 acres of arable land, if in addition to its ser-

vices in the barn it could also, when required, plough effectually

3 or 4 acres of strong clay per diem ; and for any work of especial

urgency or difficulty, two neighbours might unite their forces,

and thus obtain sufficient command of power.

' Journal,' vol. xxiv. p. §62.
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A Steam-plough Company was formed in Gloucestershire, in

1860, under very good auspices, but did not succeed, in conse-'

quence of the long periods of enforced idleness which occurred

whenever the weather was unfavourable. Another company has

been formed at Wakefield, in Yorkshire, which hopes to sur-

mount this difficulty, by undertaking steam-thrashing, sawing,

grinding, &c, whenever the engines cannot go on the land. The
results, so far, are highly encouraging.

The present position of the question seems to be, that on large

arable farms steam-cultivation is a decided success, especially

where the land is so laid out that the apparatus can be worked in

the most effectual and economical manner.

That on farms of moderate size it can also be applied with

advantage, by employing ploughs or cultivators which do not

require an engine of higher power than can be usefully employed
on ordinary barn-work.

Lastly, that even small farms may derive considerable benefit

from steam-cultivation, as soon as companies or private capitalists

will undertake this kind of work, which they may do with

advantage, either by the employment of small cultivators with

one engine of moderate power, or by combining two such on

the twin-engine principle.

Effect of Free Trade.—The influence of the competition arising

from free trade on the demand for improved agricultural ma-
chinery has already been pointed out. By the courtesy of the

authorities of the Board of Trade, we are now enabled to furnish

tables showing the full extent of the competition which British

farmers have to meet in their two staple products of corn and
meat.

Table (C.) shows the quarters of wheat, barley, oats, maize, peas

and beans, and the hundredweights of flour imported in each

of the years 1839-1862. Large as these quantities undoubtedlv

are, we are satisfied that they do not warrant the opinion generally

entertained that, since the adoption of free- trade, the importation

of foreign wheat and flour has been increasing faster than the

consumption-—or in other words, that the production of wheat in

this country is declining, and that its place is being supplied by
importation. It is much to be regretted that on a question of

so much interest to the agriculturist, the capitalist, and the

statesman, we should have no reliable statistics by which to

test the correctness of this opinion. Indirect proof is all

that can be adduced. We trust that it will be considered con-

clusive.

The most superficial examination of the accompanying table

will show that a very large increase in the importation of wheat
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Table C.

—

Gkain Imported into the United Kingdom.

Years. Wheat. Barley. Oats. Maize.
I*gjis on (.1

Beans.
Wheat-meal.

( JffllU^ATJB WUCU • CI •>» Quartos. Quarters. Quarters. Cwts.

1 890loo J 2,638,593 579,405 O 1 -i , QQH J , 909 910 899 700 f;Ap,
/ Jo , ouo

1,995,453 625,437 KV7 80 ^OO ( , oUo 99 091— , U41 987 00140 t , JU4: 1 KKO P.071 , 004 , 0 J

/

lO'tl 2,409,754 264,654
1

199 907 1 197t , 10 (
119 9^944:4 , ZOO 1 97 K KK(\1,4(0, UOO

1849 2,722,305 73 , 550 909 HKO0U4 , oOi OO

.

OOO 910 89041 V , OoU 1 1 8971 , 101 , 04

/

1849A040 932,866 179,414 84 71 8 010 07 0f>1
J ( , UOl 4:4:U . yOO

184 I 1,097,963 1,025,416 Q08 19fi 90 91 QO J , -j 1 1

>

9fi1 780401 , ( ou 087 77 1JO t , 1 1 -i

844,533 367,854 ooo . ouu 00 , J01 A91400 , 041 J 44: , 40 0

1846 1,437,336 371,137 7Q4 8fi9( Jij Ouo fiOl 184U J^t , 104: ifia ono4:00 , UOU Q QP.Q gift
0 , 0O0 , 01U

1847J.O"i 1 2,650,058 772,840 1 70fi 780i , i yjo , i ou 9 All H97O , 014: , OO (
rtOO OfilOUU , JU4; 8 RQ7 Q770 , 00

/

,01

1

1848 2,477,366 977,203 090 ORKJOW

,

zoo 1 ^77 0991,01 t , u4o P.A8 1 r;oOOO , luU 1 7Q1 07/(1,(01, J/4:

1840* 3,845,378 1,381,008 i 9fi7 inr>1

,

ZO ( . 1UU 9 991 1^0-j , -j— 1 , 4:0 J fiQ9 9000 J4 , 4 J J +Q OAQ QQOJO , 04:J , OO.I

1 850 3,738,995 1,035,903 1 1 M 47'-$1 , 104: , 4: ( O 1 977 071
1 . _ 1 4 , U ( 1 A1 0 79001 J , ( 4U 0 01 n A AnO jOiy , i4:U

1851 3,812,008 829,564 1 108 ^901 , X JO , 04 J 1 807 fiQft1 , OU 1 , OOO 11 7 roq4:1 ( , O4o 0 , 014: , 4:14

1852 3,060,268 625,540 qflfi 9R7JO J , iO

(

1 171 9771, 41/1, 41 i
177 9Aflill, OUO 0 ,000, 1

(

0

1853 4,915,430 824,068 1 098 4001 , U40 , iUJ 1 ^11 1891

,

Ott , loo 40U , OOO A R91 Kf\(*i , 041 , OUb

1854 3,431,227 552,972 1 014 010J. , Uli . Jtr J 1 910 r>081 , 04: J , OJO 10/t 8^94J4: , oio 0 , 04:0 , OUO

1855 O 7A94 , oo ( , t U4 OA Q 1 1 aoiv , 110 1 OQ9 797
J. , UOO , ( 4 (

1 91 K 0.00
1 , 410 . 000 400 , 4:4 ( 1, J0l,444

185G 4,072,833 731,412 1,146,848 1,777,813 439,300 3,970,100

1857 3,437,957 1,701*470 1,710,299 1,150,783 465,674 2,178,148

1858 4,241,719 1,661,392 1,856,281 1,750,825 570 > 006 3,856.127

1859 4,000,922 1,727,855 1,677,585 1,314,303 500,502 3,328,324

1860 5,880,958 2,112,861 2,290,951 1,851,762 754,035 5,086,220

1861 6,912,815 1,400,401 1,859,781 3,090,352 960,330 6,152,938

18G2 9,469,270 1,854,944 1,609,816 2,728,791 703,048 7,207,113

* Import duty Is. per quarter from 1 Feb. 1849.

t Import duty per cwt. from 1 Feb. 1849.
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and flour took place in the three last years. The quarters of

wheat imported in the first ten years of free-trade ranged for

the most part between three and four millions of quarters

per annum, averaging 3,737,906 quarters. The flour imported
averaged 3,650,396 cwts ; but in 1860, 1861, 1862 the average

imports of wheat rose to 7,421,014 quarters per annum, or double
the average of the previous ten years ; whilst the imported
flour reached 6,148.757 cwts., an increase of 68 per cent. This
sudden rise is easily explained. The three years in question

were years of unusually deficient crops in these islands. An
interesting return given by Mr. Morton, in his valuable paper

on Agricultural Progress, already alluded to, furnishes the means
of testing the extent of the deficiency in one of our largest corn-

growing districts. It is an account of the produce of wheat per

acre on a large Fen farm in Lincolnshire for the last twenty-four

years ; and shows that, whilst the average produce of the whole

period was between 38 and 39 bushels per acre, the produce of

the three years 1859, 1860, 1861 was 26, 24, and 27 bushels

respectively

—

i. e., the produce of these three successive years

was 33 per cent, below the average produce of the farm. These
were the three harvests which would influence the importations

of the years 1860, 1861, and 1862, and sufficiently account for

their unusual amount. In endeavouring to strike a balance be-

tween the ordinary increase -of importation, consumption, and
home production, the calculation would be vitiated by including

these very exceptional seasons, unless it could be extended over

a long succession of years, which, as Free trade commenced
in 1849, is evidently impossible. We shall therefore confine

our comparison to the ten years immediately preceding, and the

ten immediately succeeding 1849, leaving out that year as not

belonging entirely to either the Free-trade or ante-Free-trade

epoch. We shall calculate the wheat-meal as wheat at the rate

of 2^ bushels for each hundredweight of flour, and we find that

the comparison stands as follows :

—

QT9.

Quantity of wheat and flour (calculated as wheat)!
2 870 0G1

imported in 1839 > '
'

Ditto in 1859 4,971,683

Increase in 1859 over 1839 .. Qrs. 2,101,622

Average quantity of wheat and flour (calculated as wheat)! 9 iin gg,-

imported in each of the five years, 1839-1843 .. ' '

Ditto 1855-1859 4,573,047

Average increase Qrs. 2,129,060
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Qrs.

Average quantity of wheat and flour (calculated as wheat))
2 599 537

imported in each of ten years, 1839-1848 J
->•-•>

Ditto, 1850-ls'59 4,802,005

Average increase Qrs. 2,273,568

The results obtained by comparing the first and last, or the first

five and lastfive, or the first, ten and last ten, of the twenty-one

years under consideration, are thus so nearly the same, that no

material error can in this case arise from basing our calculation

on the comparison between the single years 1839 and 185 l
J, the

first and last of the series ; the difference in the quantity of wheat

imported in those years being 2,101,622 quarters.

The next step is to ascertain the increase of the population

in the period under consideration ; and this we find, from

the Census Tables for England and Wales, to have been

4,127,819. The ordinary estimate of the consumption of

bread-corn by a wheat-eating people is one-quarter (of 8 bushels)

per head per annum. We have satisfied ourselves by careful

inquiry that this is as near an approximation to the truth as can

be expected from a rough-and-ready rule of the kind. The
population of England and Wales would therefore require

4,127,819 more quarters of wheat in 1859 than would have

sufficed in 1839. The increase of importation of wheat and
flour (calculated as wheat) in 1859 over 1839 was 2,101,622

quarters. The balance therefore of 2,026,197 quarters of annual

supply must have been provided by the increase of our home-
grown wheat, or our population must have been muck worse fed
than heretofore, the very reverse of which we know to be the fact.

We do not pretend that this is an accurate estimate, or even a

close approximation ; but we feel little doubt that it may be taken

as the minimum increase of our home-grown supply, and that it

is, in fact, much below the actual increase if that could in any

way be ascertained. That this is so the following considerations

will show :—In the first place, the increase of the population is

an ascertained fact, and the estimate of eight bushels of wheat
per head of annual consumption in England and Wales, which
has been verified by the accounts of many different families and
taken as a basis of calculation by various writers, is in all pro-

bability not far wrong. If these data be granted, the amount of

increased consumption is proved, and that portion of it which
has not been imported must have been grown at home. But
during the twenty-one years in question the ordinary wages of
<' y labour have risen at least 20 per cent., and barley-scones

! oat-cakes have almost disappeared as articles of regular diet.
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The construction of railways, docks, and other large public works,

has created a numerous class of navvies, plate-layers, and well-

paid officials, whilst the great extension of our staple industries

has provided more constant and more profitable employment for

our artizans and labourers than heretofore ; so that both on account
of our labourers having the means of supplying their families more
liberally with food, and of wheat becoming more and more the

staple diet of the million, we are convinced that a much larger

addition is required to our present supply of wheat than would
be necessary merely to feed the additional mouths according to

the old standard rate per head. It follows then, as a matter of

course, that the increase in the home-production of wheat between
1839 and 1859 was considerably in excess of the two million

quarters, which we have endeavoured to prove to have been the

minimum. It is satisfactory to feel that our large importations

are not displacing home-grown corn, but that the skill of our

farmers has been no less effective than the enterprise of our mer-
chants in obtaining the large additional supply of food required

by an increasing population.

The immense resources of our capitalists and our shipping

have never been more strikingly exemplified than in the facts

which this Table places prominently before us. The deficiency

caused by a succession of three unusually bad harvests has been

supplied from other countries to the extent of 4,410,546 quarters

of wheat annually over and above what may be called the cus-

tomary amount, viz. the average of the previous ten years, without

any disturbance of the money market and almost without any one

being aware of what was going on,—except the importers, who
each year provided the requisite ten or twelve millions sterling,

and the farmers, who received that much less for their crops.

Doubtless the loss has fallen heavily upon them, and had it

not been for the help afforded by the remunerative prices of

stock, wool, and dairy produce, many must have succumbed.

To the decrees of Providence, however, all must bow, and had
it not been for Free-trade, what would have been the result?

Restricted supplies—high prices—a suffering and discontented

population—and last, but not least, the consciousness that their

sufferings might have been prevented.

Free Trade in Cattle.—Table (D.) shows the total importa-

tions of cattle, sheep, and swine, from July 9, 1842, the date of

the removal of the prohibition, to December 31, 1862. It will

be seen that so long as an import-duty of even 1/. per head was
levied on cattle, and 3s. per head on sheep, the numbers im-
ported were trifling ; but that a considerable increase took place

immediately after 1846, when the trade was made entirely free.
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Table D.

—

Cattle, Sheep, and Swine Imported into the United

Kingdom.

Tears,
ll Villi OllM\JALII 1 1 11

1

Bulls.
Cows. Calves.

Sheep niid

Lambs.
Swine.

Number, Number. Number. Number. Number.

*1 849 3 1 ri6 1 038 70 644 410

•1 Ml± o-±o 368 o V 21

7

361

1 844 3 689 1 1 ^4 53 2 817 265

1 84^-L O'xO 0 74.°, 6 ^03 587 15 957 1 590

+1 846 17 101 95 349 9 ^0R 94 624 3,856

1847 27 831 .35 480 12,406 142 720 1 242

1848 24 ,590 22 506 15,642 130 583 2 119•J j J. 1 1

1849 21 884- 17,920 13 645 129 266J. — - j «OU 9 r>53

1850 28,951 17,757 19 754 143 498 7 287

1851 37,624 24 026 24 870AJtt j(Jl U 201 859 15 599'

1852 40 533 25 038 27 4Q0 230 037 10 £94.J-U
5
OA*±

1853 56,220 38 328 30 705 259 420 12 757

1854 62 937 25,271 96 1 30 183 436 1 1 077

1855 63 687 If) 063 2.3 777 162 642 19 1 71i j . j i i

1856 52,019 9,843 21,444 145,059 9,916

1857 53,277 12,371 27,315 177,207 10,678

1858 47.912 14,106 26,983 184,482 11,565

1859 55,960 7,334 22,383 250,580 11,084

1860 70,023 6,987 27,559 320,219 24,452

1861 71,288 9,906 25,902 312,923 30,308

1862 64,461 4,357 29,069 299,472 18,162

* July 9, 1842.-—Prohibition to import Live Stock removed. Duty imposed on
Cattle of 20s. ; on Sheep of 3s. ; and on Swine of 5s. per head,

t From March 19, 1846.—Free of Import Duty.
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If the sixteen years succeeding 1S46 be divided into four equal

periods of four years each, as in Table (E.), it will be found that

the trade in cows, which was considerable for a few years after

the ports were opened, soon declined, and has been pretty nearly

abandoned ; but that the number of prime animals (the bulls

forming a very inconsiderable portion of the numbers in the 1st

column) has increased steadily, though not rapidly. The sheep,

though with considerable fluctuations, have also increased.

Table E.

—

Cattle, Sheep, and Swine Imported into the United

Kingdom.

Oxen and

Bulls.
Cows. Calves.

Sheep and

Lambs.

•—

Swine.

Number. Number. Number. Number. Number.

Average of 4 years

—

1847 to 1850, inc. 25,814 23,415 15,361 136,516 3,325

1851 to 1854, inc. 49,328 28,165 27,298 218,688 12,489

1855 to 1858, inc. 54,223 11,595 24,879 167,347 11,082

1859 to 1862, inc. 65,433 7,146 26,228 295,798 21,001

We have unfortunately failed in our attempts to obtain any
reliable statement of the number of live stock brought to market

in the principal cities and towns of the United Kingdom, so that

we are unable to ascertain the proportion which the live stock

imported bears to the whole consumption of the country. That
it is but a small fraction of the entire supply is however evident

by comparing the accompanying Tables (E.) and (F.),* from

which it appears that the average number of cattle imported in

the four years 1859-1862, were barely 25 per cent, and the sheep

only 19 per cent, of the average numbers brought to market in

those years in the metropolis alone.

Table (F.) embraces a period of thirty years, and dividing

it into three equal periods of ten years each, Table (G.), we find,

by comparing the 2nd decennial period with the 1st, that there

has been an increase in the annual supply of cattle of 27 per

cent. ; and similarly comparing the 3rd period with the 2nd,

that there has been a further increase of 22^ per cent. In the

case of sheep, however, the increase in the 2nd period was only 11^-

per cent. ; and in the 3rd period, there has been a falling-off of

116,642 head annually, or 7 per cent, of the whole number of sheep

* This Table has been kindly furnished by the authorities of the City of London.

For the continuation, subsequently to 1854, we are indebted to the oilieers of the

Board of Trade.
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TABLE F.

—

Cattle, Sheep, Calves and Pigs brought into Smithiiehl

Market in each Year from 1833 to 1854 ; and into the Metropolitan

Cattle Market, from 1855 to 18G2.

Beasts. Sheep. Calves.

1 (
C/3

I 1833

1834

1835

1836

1837

1838

1839

1840

1841

1842

1843

1844

1845

1846

1847

1848

1849

1850

1851

1852

1853

V 1854

/1855

1856

1857

1858

1859

1860

1861

V 1862

Number.

154,943

174,837

183,101

177,334

186,336

199,369

193,322

186,955

176,658

191,075

187,547

197,837

204,055

213,525

240,668

240,293

243,761

251,137

261,672

278,616

292,329

282,828

272,916

268,996

272,843

289,504

274,489

295,018

289,380

304,741

Number.

1,206,730

1,364,470

1,563,500

1,343,770

1,460,160

1,540,280

1,481,920

1,527,550

1,432,040

1,655,370

1,817,460

1,804,850

1,539,660

1,527,220

1,548,350

1,450,350

1,624,230

1,658,330

1,660,850

1,630,480

1,530,550

1,616,560

1,552,920

1,422,250

1,391,900

1,463,235

1,552,440

1,570,090

1,496,860

1,498,500

Number.

18,361

19,647

20,807

19,222

17,659

18,651

18,321

17,186

17,134

19,447

19,131

19,117

18,512

19,875

25,506

28
,
842

26,301

30,145

33,237

36,188

36,316

30,808

27,370

24,713

29,706

26,260

24,020

27,309

26,399

27,951
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brought to market! This diminution in the supply has occurred,

too, when, in consequence of the high prices of both wool and
mutton, there has been a strong inducement to flockmasters to

increase their production to the utmost extent. The deficiency

may to some extent be accounted for by the largely increased

quantity of meat sent to Newgate and Leadenhall markets.

The supplies sent to these markets consist partly of meat killed

in the metropolis, the live stock having been purchased in

the Metropolitan Cattle Market : this has already been taken

into account. The remainder consists chiefly of meat conveyed
by railway.

Table G.

—

Cattle and Sheep brought into Sinitkficld and the Metropolitan

Cattle Market.

Average of the

10 Years,

18.'i3-184'2.

Average of the

1 0 Years,

1843-1852.

Increase

(Numbers).

Increase

Per Cent.

Average" of tbo

10 Years,

1853-1802.

Increase

(Numbers).

Increase

Per Cent

Cattle 182,393 231,911 49,518' 27 284,304 52,393 22£

Sheep 1,457,579 1,626,178 168,599 114- 1,509,536

Decrease.

116,642

Decrease

1'er Cent.

7

Comparing a return lately obtained from the principal Railway
Companies which convey meat to the metropolis with a return

furnished by the same Companies 10 years ago, it appears that the

quantity of meat so carried has increased during the intervening

period about 37 per cent. Supposing this to consist of beef and

mutton in equal proportions, the additional 13",400 tons carried

would give 6,700 tons of mutton, representing—if 80 lbs. be the

average dead weight of a sheep—a goodly flock of 187,600 head.*

If mutton form the larger portion of the consignments, as appears

probable (say as 5 to 3), the number of sheep conveyed by rail to

the metropolis as dead meat now would be 234,500 more than were

similarly carried ten years ago. The falling off in the number
shown at Smithfield during the same period was 116.642, leaving

a balance of increase of 117,858. This increase in the number
of live and dead sheep brought to market in the metropolis is not,

however, derived from our own country : as it will be seen in

Table (D. ) that the average importations of sheep in the 4 years

ending 1862 had increased by 119,658 over the average impor-

* No'accounts are kept of the relative proportions of beef and mutton forwarded

by railway.
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tations in the 4 years ending 1852 ; so that„ judging by the sup-

plies sent to the metropolis (no bad test), it is pretty certain that

the number of British sheep sent to market has been for the last ten

years stationary, if not retrograde.

The supply of meat sent by railway consists, to a great extent,

of prime joints, and consequently represents a greater number of

head of live-stock than an equal weight of meat sent to market
in the ordinary way (by the carcase). This consideration, how-
ever, cannot affect our calculation to any appreciable extent.

Take the case of 100 sheep slaughtered at Norwich, where this

trade is largely carried on. The fore-quarters of the whole

100 sheep are now consumed at Norwich, and the same con-

suming power would formerly have been supplied by 50 sheep

slaughtered and wholly disposed of there. The other 50 would
have been sent to London alive ; whereas now the inhabitants of

Norwich are willing to purchase the inferior joints at a lower

price, and the consumers of the metropolis are also willing to

pay for the privilege of having the hind-quarters of the whole
100 sheep loithout the inferior joints. It is, therefore, a mere
transfer of the best parts of the animal to the best market, and
does not of itself give any indication either of increase or decrease

in the number slaughtered.

The slow rate of increase of our home-grown supplies of sheep

becomes still more striking if we compare the number sent to

the Metropolitan Market now with the number sold in Smith-

field Market 40 years ago. In 1822 the number of cattle sold

in Smithfield Market was 142,043, and of sheep 1,340,160. In

1862 the number of cattle brought into the Metropolitan Market
was 304,741, and of sheep 1,498,500; so that whilst the cattle

have increased 114 per cent., the sheep have increased not quite

12 per cent!

Strong corroborative evidence of the increasing scarcity of sheep

is afforded by the great rise which has occurred in the price of

mutton within the last ten years. This has also to some extent

affected the price of beef, notwithstanding good supplies of fat

cattle.

The following comparative statement shows that between 1852
and 1862 the price of mutton has advanced Is. Ad. per stone of

8 lbs., and that the stone of beef has advanced lOrf. in the same
time. This statement applies only to the " prime " or best

quality of meat. Inferior mutton has in the same ten years only

advanced 7c?., and inferior beef b\d. per 8 lbs. It is common
when comparing the prices of meat at different periods to take

the average of different qualities. We prefer confining the com-
parison to the prime qualities, as the price of inferior meat is

regulated much more by the proportion of inferior animals to

VOL. XXV. D
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the whole number shown, and by the more or less injured state,

from disease or travel, in which they come to market, than by
the general supplies of live-stock brought forward for consump-
tion. In other words, the price of inferior meat is dependent
not only on the quantity at market, but upon its degree of infe-

riority ; whereas prime meat is subject to but little variation

in quality, and its price is therefore the safest measure of the

comparative plenty or scarcity of live-stock at different times.

Average Price of prime Mutton and Beef by the carcase in the

Metropolitan Markets.*

Average of

5 Years, ending

1853.

(Per Stone of 8 lbs.)

Average of

5 Years, ending

1863.

(Per Stone of 8 lbs.)

Increase

in 10 Years.

Increase

Per Cent.

s. d. s. d. s. d.

Beef .. .. 4 2h 5 0* 0 10 20

Mutton.. .. 4 5 5 9 1 4 30

This great advance in the price of meat offers a strong induce-

ment to farmers to add to the numbers of their live-stock of all

kinds ; but in the case of sheep, the long period during which
their rate of increase has failed to keep up with the increase- of

consumption, makes the augmentation of our sheep-stock one

of the most important farming questions of the day.

Having thus passed in review our supplies of corn and meat
for some years past, especially marking the effect of Free Trade
upon both, we unavoidably arrive at the following conclu-

sions :

—

1st. That, except on those rare occasions when deficient har-

vests may occur simultaneously over a large proportion of the

corn-growing regions of the world, the supplies of grain sent to

this country are likely to be so considerable as to keep prices at a

lower level than would be remunerating if corn-growing were

considered (as it too often has been) a department of farming

which is complete in itself.

2nd. That the enormous quantity of foreign corn imported of

late years has maintained in strength and comfort a much larger

labouring population than could otherwise have been supported

in Great Britain, and has enabled our manufacturers and com-
mercial men largely to extend both their home and foreign trade.

* The figures on which these calculations are founded are taken from Herbert's

paper, ' Journal,' vol. xxiv. p. 456.
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The wealth of tins country has thus been so rapidly augment; J

as to create a consuming power which has increased the demand
for meat more rapidly than either our own or foreign producers

have been able to supply it.

3rd. That the breeding and feeding of live-stock have thus

become; such profitable operations that the growth of corn, as a
sequence to stock-farming, has also become profitable even at

present prices. Paradoxical, therefore, and unsound as it would

have been thought twenty years ago, it is no less true, that

though Free Trade has discouraged bad farming in the shape of
simple corn-growing, it has, on the other hand, given a powerful

stimulus to good farming hg making it possible still to grow corn

with profit through the intervention of green-crops and live-

stock.

Tenure of Land.—The comparative advantages of leases and
agreements terminable at short notice, have been much discussed

of late, though little progress has hitherto been made towards a

settlement of the question, or in making converts from one side

to the other. The advocates of leases contend that under their

system there are : 1st, Fewer instances of bad farming, which is

important to the public ; 2ndly, greater security for capital invested,

which is important to the tenant; and, 3rdly, higher rent paid for

the land, which is important to the landlord. On the other hand,

it is argued, with reference to the first point, that there are

numerous instances of properties, especially large properties, where
the land is in quite as high a state of cultivation without leases

as if held for a long fixed term, and consequently that when a

property is badly farmed it is not the fault of the tenure, but of

the agents or managers. There is considerable truth in this

remark ; but it is not entirely conclusive, as there are undoubtedly

many poor and ignorant farmers who are allowed to hold on, as

tenants at will, but tp whom leases would never be granted, and
who therefore on a general adoption of that system would have to

make way for men of greater capital and energy. The second
and third points cannot be denied. If, therefore, the case be
argued on commercial principles alone, the advocates of leases

have the best of the argument, and doubtless in the long run this

view of the matter icill prevail; but there are important social

questions connected with it, which have hitherto prevented the

general adoption of leases, and will continue to exercise a power-
ful retarding influence, jftost landlords who let their land to

tenants-at-will are aware that they could increase their rents by
granting long leases ; but before realising this additional income
tenants must be changed, farms consolidated, and farm-buildings

augmented and improved.

D 2
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Of these obstacles the least are those connected with providing

the requisite capital. Many landlords have funds at their dis-

posal which they would be happy to invest on such undeniable

security as their own land, especially to obtain such a liberal

return as a moderate increase of rent would supply, and
which, if the outlay were judiciously made, would be cheerfully

paid. The owners of encumbered or settled estates have also

such facilities of obtaining advances either from Government or

private companies that some more influential reasons than the

want of funds must be found before the very slight progress

made by the lease-system can be explained.

One of the most general of these causes is dislike on the part

of landowners to dispossess deserving tenants, many of whom
have held the same farms from father to son for generations,

and between whom and their landlord there exist personal ties,

which, if rudely severed, would be most inadequately replaced

by a few shillings an acre additional rent. Another equally in-

fluential cause is the repugnance of the proprietors to give up so

much of the control over their estates as is implied by a lease

for any long term of years. They let their land below its

market value, for the sake of retaining the power of resuming
possession, at short notice, of any farm on which the tenant

causes annoyance to his landlord, or sets a bad example to his

neighbours. The knowledge that such a power exists makes it

rarely necessary to exercise it.

It must not, however, be supposed that objections to leases are

only to be met with amongst, landowners. Many tenants dislike

the idea of being bound down for a term of years "for better

for worse, for richer for poorer," and if coupled with a moderate

increase of rent, leases would, we are persuaded, be declined by

a majority of tenants at will. On a property in the north of

England, entirely held under agreements terminable at six months'

notice, the writer once offered nineteen-year leases, on the Scotch

principle, to the whole of the tenants. They took time for con-

sideration, but eventually declined them to a man. On being

asked their reasons, they said " they considered that under their

existing tenure the advantage was all on their side, for if farming

prospered, they were sure they should not be disturbed, and if

bad times should come, their hands would not be tied."

As these causes will probably long continue to operate, it is

worth considering whether there are any practicable means of at

once mitigating the evils arising front the very prevalent custom of

letting farms at will, or on agreements terminable at six months'

notice. These evils, though apparently of very different kinds, such

as injury to the public by the inadequate cultivation of the land,

and injury to the tenant, who, without sufficient cause, is suddenly
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dispossessed of his holding, are all referable to the same cause",

viz., want of sufficient security for the capital of an improving

tenant. The ingenuity of practical men has long been concen-

trated on this weak point in the present system, in the hope of

devising such conditions as shall secure to an outgoing tenant

repayment of the bulk of the capital laid out by him in recent

improvements. An almost innumerable variety of covenants

has thus been introduced into agreements in different parts ol

the country. Some of these are of a very complicated kind, and

require from an entering tenant a large advance of money which

is said to have been disbursed by the previous occupier, but which

his successor has little power of verifying. Many a first-rate tenant

has been deterred from taking farms hampered by agreements of

this kind, as, instead of leaving him the master of his own capital,

they oblige him to pay the cost of operations which, if honestly

carried out, he would probably only partially approve, and if

" scamped " would amount to a direct robbery. •Doubtless the

great majority of tenant-farmers would scorn to take advantage

of the opportunity thus afforded for roguery, but out-going tenants

are frequently needy men, and the temptation ought not to be

thrown in their way. The principal object of these covenants is

to* reimburse to the outgoing tenant as large a portion of his out-

lay as is consistent with justice to his successor, which would
probably be best attained by somewhat lengthening the requi-

site notice to quit. If .18 instead of G months were required

in order to terminate a tenancy, the occupier would have the

opportunity before he left of taking one crop of corn from the

whole of his arable land, which would much simplify the con-

ditions required for the protection of the outgoing tenant, and
much diminish the amount to be paid by the incoming one.

Where land is in high condition, the power of taking one crop of

corn all round is of such obvious justice that it is unnecessary to

support it by argument ; and even where the land is poor and ill-

farmed the tenure for one year longer would not enable the occu-

pier unfairly to prejudice his successor, if his agreement restricted

him (as all agreements should do) from taking two white crops

in succession.*

When the principles of cultivation, manuring, and the nutri-

tion of plants were much less understood, both by landlords and
tenants, than they are at present, the greatest care and considera-

tion were bestowed upon agreements, with a view to enforcing a

particular course of cropping, and even in some cases of fixing

the quantity and quality of lime, manure, &c, to be applied.

* This is quite compatible with special arrangements -whereby safe tenants may
be permitted to crop as they please, except when under notice to quit.
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Any considerable deviation from tTie four-course system of hus-

bandry was then believed to inflict such injury upon the land

that letting a farm so treated would be like selling a lame horse,

and would require a heavy sacrifice on the part of the owner.

Now, however, no one disputes that " condition " can be restored

to the land by a certain amount of exposure to the atmosphere
and a certain amount of manuring, the materials for which can
be purchased at most market-towns. In short, it is a mere
question of a moderate amount of money applied with 'ordinary

discretion, and not, as was formerly thought, the happy result

of much money applied with great skill through an indefinite

period of years, and which, when realized, ought to be guarded
like the golden apples of famous memory.
The evident tendency of the present day is to make agreements

extremely simple, to allow an in-coming tenant to be as little

hampered as possible by the operations of his predecessor, but to

r
devote the capital, whose possession ought to be a sine qua not), to a

thorough stocking and manuring of his farm, instead of battling

about tillages and half tillages, and expending his capital on
" unexhausted improvements," the existence of which is in many
cases highly problematical. In order to combine freedom to

the in-coming with justice to the outgoing tenant, the sugges-

tion already made is thrown out with some confidence, viz.,

to give to all tenants-at-will an additional year's notice, and
thus enable them to reimburse themselves instead of hampering
their successors.

Improvements in Cultivation and Farm Management.—To a

bond fide agriculturist the most interesting part of agricultural

progress is that connected with cultivation and farm management

;

and the improvements to be noticed under this head are neither

few nor unimportant. But though numerous and of various kinds,

they chiefly spring from one source, which in itself is the most
characteristic feature of the period in question, and may be de-

scribed as the substitution of sound reasoning and arithmetical

calculation for the empirical knowledge so much relied upon by
our ancestors. That mixture of tradition and guess-work was
certainly valuable in the absence of any sounder system, but

was never to be relied upon when the circumstances under which
it was acquired, whether of soil, season, or situation, were mate-

rially altered. In the first book of Euclid there is a proposition

near the commencement which is familiarly known as the " Asses'

Bridge ;" and undoubtedly any student who makes himself

thoroughly acquainted with that theorem has made an im-

portant step towards mastering the Elements of Geometry. In

the past twenty-five years agriculturists have similarly bridged
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over and successfully passed tlie great gulf which separates the

rule of thumb from the rule of three. The man who paved the

way for their advance, and manfully led the van through year

after year of costly, intricate, and ill-appreciated labour, was Mr.
Lawes, of Rothamsted. He it was who taught us that the soil

has a natural standard of fertility, which enables it without the

aid of manure to produce year after year a certain number
of bushels of wheat or other grain. On his own farm at Roth-

ampsted, though the land is by no means of first-rate quality,

this average is about 16 bushels of wheat per acre, and has not

diminished, though twenty-four crops of corn have been taken suc-

cessively, of which the last twenty have been wheat. This has

been done not only without the application of any kind of manure,
but also without the intervention of any fallow or fallow crop.

It must be born'e in mind that this average produce varies, within

certain limits, according to the character of the season, and that

it may be reduced by bad management, such as improper seed-

ing or foulness of the land. But, with fair play, all land has a
certain standard of natural produce. Such is the important pro-

position which Mr. Lawes has worked out under the eyes of the

nation, and which must in future form the basis of all rational

farming. In order to appreciate the full importance of this dis-

covery it is only necessary to look at the new light thus thrown
on the nature and capabilities of the soil. Twenty years ago,

what could be more unintelligible than the terms used to de-

scribe the comparative fertility of different farms ? Such a one
was said to be in " high condition ;" such another was " out of
conditioll.

,, Who could define " condition " ? It was considered

a kind of mystery, of the real nature of which the experienced

practical man was favoured with occasional glimpses, but which
it was hopeless to attempt to explain to the uninitiated.

Now that we know that land has a natural store of the mate-
rials required for the production of grain, which confers upon it a
certain moderate standard of fertility, we have the key to the

solution of this mystery. Land that is thoroughly run out means
land that is reduced to its original standard of productiveness.

Any "condition" that it possesses in addition to this, be it more,
or be it less, consists simply of the remains of previous crops and
previous manurings. We are designedly leaving out of conside-

ration all questions of tidy or slovenly management, such as those

connected with draining, fencing, weeding, &c. If wet land be
undrained, its standard of fertility will clearly be lower than if

drained : if drained land be neglected, and the outfalls allowed
to choke up, it will revert more and more towards the naturally

lower standard of the undrained land ; if land be divided into

small fields, and high overgrown fences or hedgerow-trees be
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allowed to overshadow the crop, or the corn be smothered with

weeds, even the small natural produce may not be reaped from
the land. But all these faults are visible on the surface, and
with respect to the unseen capabilities of the soil itself we now
know, that nothing short of the most wilful and long-continued

cropping without any return whatever—something worse even

than Mr. Lawes's twenty-four successive crops without' manure
or fallow—can materially injure the staple of the soil. It fol-

lows that, after any ordinary amount of bad farming, sufficient

manure of the right kind will quickly restore to the soil, not

its natural productiveness, which it is scarcely possible to destroy,

but that acquired fertility which we may now describe as " good

condition" without fear of being misunderstood.

But this is far from being all that we have learnt at Rotham-
sted. When a farm has been reduced by bad management to a

low state of productiveness, what is the right manure to apply ?

In 1864 the merest tyro in farming can answer this question.

Nitrogen for corn—phosphorus for turnips—are household words.

Twenty years ago what would have been the stereotyped answer ?

" The midden is the mither of the meal-kist." This is a maxim
of much practical sagacity ; but unfortunately for the owner and
occupier of an impoverished farm in old days, the midden could

not be extended ad libitum when it was wanted over the whole

farm at once ; and accordingly years were expended and patience

sorely tried before the traces of hard cropping and scanty ma-
nuring could be effaced.

The great benefits conferred upon agriculture by Mr. Lawes
have been stated in strong terms. It must not, therefore, be sup-

posed that there is any wish to ignore or depreciate the labours

and discoveries of Boussingault, Liebig, and other eminent men
of science. Their analytical investigations, by showing us of

what materials our crops were composed, formed a sound basis

and an indispensable starting-point for Lawes's experiments. In

an agricultural article it is not necessary to do more than offer a

cordial tribute of acknowledgment to men whose reputation

in the annals of science is world-wide.

The great difference in value to agriculturists between the

labours of Lawes and those of the scientific men who had
preceded him may be illustrated by the familiar toy known
as the " Chinese puzzle. " The puzzle had been taken to

pieces by previous investigators. Lawes set to work to put it

together again. They said (for instance) wheat is "composed
of certain chemical substances, in stated proportions. Lawes
tried if, by restoring these materials to the soil, he could get

back the wheat, or (which amounted to the same thing) get an
additional quantity of wheat from the land ; and he followed up
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this first idea by the no less important inquiry: If these mate-

rials will not do, what will?

It would far exceed the limits of this article to attempt any

description of Lawes's extensive series of experiments. It would

also be a work of supererogation, as they have been described by

himself and Dr. Gilbert in this Journal, from time to time. But
whilst endeavouring to describe the agricultural progress realised

during the last twenty-five years we wish to record our deliberate

conviction that there has not during that time been any addition

made to our knowledge which approaches in importance to the

insight obtained into the true princij)les of cropping and manuring

on the experimental farm at Rothamsted.

It will probably not be considered unpardonable egotism in the

writer to place next in importance to the Rothamsted results the

discovery which he first had the pleasure of announcing to agri-

culturists, viz., the absorbent power of soils, or the power possessed

by the soil of decomposing and retaining for the sustenance of

plants the ammoniacal and other salts which form the most
valuable constituents of manure.* This principle, which was
further investigated and much extended by Professor Way,
formed the subject of several valuable papers in the Journal,

from his pen.|

The true principles of land drainage have been keenly dis-

cussed during the period under consideration, and have to a

great extent been settled by common consent, the exceptions

being chiefly due to peculiar geological combinations or irre-

gularities confined to particular localities. Our increased know-
ledge of the art of draining will be best appreciated by again

referring to Mr. Pusey's Address of March, 1839. Speaking
of Smith of Deanston's system, he says, " it is impossible to pass

it over, although, of course, its introduction is too new to be

placed already altogether beyond the reach of disappointment.

Mr. Smith's mode of dealing with a clayey subsoil which holds

up in the soil the water that has fallen in rain, and thus exerts

some unexplained evil influence on plants fitted for the food of

man or of cattle, is as follows." . . . After describing the plough
and its mode of action, he continues :

" The share of the subsoil-

plough following, passes through and splits the whole of the sub-

soil to the depth of 18 or 20 inches, and the rain-water sinks, of

course, so much lower. Mr. Smith, however, does not allow the

rain to lodge here ; he has previously dug covered drains about
3 feet deep, made thus deep in older that his underground plough
may have room to pass over the covered channel." ... It thus ap-

* ' Journal,' -vol. xi. p. 68.

t Ibid. vol. xi. p. 313; vol. xiii. p. 123 ; vol. xv. p. 491.
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pears that twenty-five years ago the best-informed man of his day on
agricultural topics considered that furrow draining- was " too new
to be altogether beyond the risk of disappointment ;" that the mis-

chief caused to vegetation by stagnant water was " unexplained ;"

and that, in his opinion, Smith of Deanston's only motive for

making his drains 3 feet deep was to put them out of the way of his

subsoil-plough.

The great addition made to the resources of the agriculturist,

by the extensive supplies of what are termed artificial manures,

cannot be left unnoticed, though the annual importation of some
hundreds of thousands of tons of guano, nitrate of soda, &c. &c,
has become of late .years so much a matter of course that it is

difficult to realise the fact, that twenty years ago this trade had
barely commenced. During the Liverpool Meeting of the Royal
Agricultural Society, in 1841, the writer, in company with the

late Mr. Pusey, visited the well-known establishment of the

Messrs. Skirving, where a sample of the first cargo of Peruvian

guano was shown them as a great novelty.* At that time the

supply of artificial manures consisted of very moderate importa-

tions of bones and rapecake
;

and, with these exceptions, the

British farmer's command of fertilizers was confined to the

sweepings of his chimneys and the contents of his own farmyard.

This seems almost as incredible at the present day as would
have been the announcement, in 1839, that a score of years would
not pass before a numerous fleet of vessels would be permanently

engaged in the artificial-manure trade, and when the mountain
ranges of Europe, the plains of America, and the islands of the

tropical seas would all be ransacked for materials to enrich our

turnip-fields, and thus enable us to increase our flocks and our

herds. Yet those who looked somewhat incredulously on the

brown, effete-looking substance then known by the Spanish name
of " huano," have lived to see it become one of the principal

means by which British agriculture has succeeded in producing

the quantity of savoury chops and much-loved roast-beef required

to satisfy the cravings of John Bull and his numerous family.

The proper management of manure, whether liquid or solid,

has since 1839, been removed from the region of guesswork,

and is now regulated by simple maxims founded on the ascer-

tained processes of chemical decomposition. The mode in which
the foregoing and other fundamental principles recently incor-

porated in the agricultural code act as guides to the practical

farmer, will probably be placed before the reader in the most in-

telligible and connected form by describing in general terms the

* The first comiynment of guano to this country consisted of thirty bags, sent

Inly, 1839, to Messrs. Myers and Co. of Liverpool.
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management of an imaginary farm, taken in hand by an advanced

and improving agriculturist in 186-. We will suppose it to be

thoroughly unimproved and out of condition; and as the clays

present the most difficulties, we will commence with a clay farm

wet, foul, and poor.

It may be well to premise that the entire description of this

imaginary farm is derived from the writer's own observation and

farming experience, though of course not all collected atone time

or in one place.

The first object is to make the Jand dry ; and our entering

tenant is informed that " this farm cannot be drained ; that all

methods have been tried, but that it is as wet as ever; and that

it's of no use wasting any more money upon it." He examines

the drained fields, which are of three kinds. One is on a hill-

side, and the drains are carried across the slope. He finds that

in consequence of the deadness of the fall in the drains, and the

sharpness of the slope of the land itself, the water not only makes
its way into the drains but out of them again, and that the

adjoining land is, as represented, wet as ever. He resolves

to drain this land sufficiently up and down the hill to ensure

the fall in the drain being more than a match for the fall of

the land.

The second drained field is a strong loam, though in its

present sodden state it has all the appearance and most of the

attributes of the stiffest clay. Here the drains have been

placed in the furrows, as the lands were high and beautifully

rounded, and the previous tenant considered himself deeply

in their debt for preserving a portion of his crop from the

baleful influence of the stagnant water which remained all the

winter in the intervening furrows. He therefore, in his care

to preserve their form, rather added to than diminished their

rotundity. On examination it is found that the reason why this

land won't drain is solely its defective form. When land is flat

each square foot of surface has only to dispose of the rain which
falls upon it, but if laid in high-backed ridges, a large portion of

the rain runs into the furrows, and carries with it the finer par-

ticles of soil and manure, thus effectually choking the natural

pores and interstices of that portion of the land where the bulk
of the water is accumulated. After a few heavy rains these

furrows hold water like a dish, and the vegetation for some
feet on each side of them is starved and stunted. On digging
into this land it is found to have thin veins of sand which contain

much water, and it is of importance to tap these Lilliputian springs

as low as possible without incurring too much expense. Our
vovus homo consequently resolves to put in his drains 4 feet deep,

and the mains 6 inches deeper. The curvilinear shape and
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irregular width of the lands make it necessary to neglect them
altogether, and he lays out his drains 10 yards apart, having
regard to the best obtainable fall, mentally resolving gradually to

reduce the height of the lands until the whole can be brought to

a level surface.

The third and last attempt at drainage that had been made
on the farm was in a field of pure unsophisticated clay. Both
tenant and agent were convinced it would not answer, but some
meddlesome friend of the owner had insisted on digging a hole

in the field, which, though .covered with a flag on which a sub-

stantial coating of clay had been well trodden down, was unac-

countably found after a time to contain water ; and it was dif-

ficult to say why water shouldn't find its way into a drain as

•well as into a hole. So a few acres were to be tried, as the cost

would not be great, for everybody knew that it was of no use to

'

drain clay deep, and inch pipes would be quite sufficient to carry

off all the water there would be. In order, however, effectually

to stop the mouths of all objectors, a small portion was to be done
4 feet deep. The lands were 18 feet wide, so a few drains were
put in at a depth of 4 feet up every alternate furrow, and the

remainder up each furrow at 2 feet deep. Both did good at first,

but where the drains were in alternate furrows, and therefore 12

yards apart, the intermediate furrows held water all the winter.

The shallow drains were the first to show sj'mptoms of failure,

and after a year or two deteriorated rapidly. In a few more years

even the deep drains became less efficient, and the triumph of the

anti-drainers was complete.

But the farm was now in possession of a man who was never

satisfied until he could ascertain the cause of failure, and he saw
at a glance that the deep drains were too wide apart. The slow-

ness with which water percolates through really strong clay is

such that wide drains cannot in ordinary seasons remove the sur-

plus water of one rainfall before another comes. He therefore

resolved to drain this land at six yards' interval, and as the cost of

deep drains at this width would be heavy, he determined to put

his tiles 3 feet deep, considering a bed of dry soil of that depth

sufficient for any of our ordinary crops. On examining the

old drains to ascertain the cause of their deterioration and ineffi-

ciency, he found that though in general well laid, there were
places where the ends of adjoining tiles were not exactly on the

same level or in the same line of direction, either in consequence

of a little carelessness in the filling in, the occurrence of a large

stone which it would have been laborious to remove or work
round, or the removal of a smaller stone whose bed had not been

sufficiently solidly filled up. In these cases the narrow channel

afforded by inch pipes was sufficiently interrupted to check the
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flow of the water, and cause a deposit of silt, which eventually

became cemented by a ferruginous deposit, and permanently

reduced the effective width of the pipe. In the shallow drains

these results were much aggravated by their nearness to the sur-

face. A short drought was sufficient to open wide fissures down
to the tiles, and the first heavy shower washed so much fine soil

into the drains between the joints of the tiles that the run of water

was unable to remove the deposit, and the action of the drains

from that time became more and more feeble and ineffective.

There were two modes of avoiding these evils, viz., the use

of collars or of larger pipes. He found that 2-inch pipes could

be obtained at little more cost than inch pipes and collars, and
after duly balancing their respective merits, the tendency of

drainage-water on clay land to form a hard ochreous deposit, de-

cided him in favour of the wider conduit, using collars only

where a piece of boggy ground or running sand made it necessary

to take additional precautions against silting-up. In such places

it was found to be desirable to use long collars, making them
overlap more or less, according to the urgency of the case.

Whilst planning his drainage operations, our farmer was not

content to have his ideas bounded by what he saw on the surface,

but followed with his mental vision the great ramification of roots

upon which all plants depend for their stability and nourishment.

He considered the description of materials collected in Nature's

great laboratory, the decaying vegetation, the decomposing
manure, and the various combinations of mineral elements. He
knew that if a supply of water were long withheld, all the

elaborate subterranean machinery would be brought to a stand
;

and on the other hand, that if water were always present, new
and injurious combinations would take the place of the natural

and healthy cookery for which the apparatus was designed. But
when once the stagnant water was removed from below, then

each successive shower would distribute to the greedy rootlets

their ready-formed food, at the same time that it prepared more
by bringing together the elements of nutrition which lay around,

only waiting for this connecting link in order to work afresh

at the task of elaborating the supply of materials for the growth
of the leaves and stems above. Nor was this all—stagnant

air is as bad as stagnant water, and the frequent descent of

rain through the soil is required to displace from its pores the

vitiated air, to be quickly renewed by a supply fresh from
the atmosphere, which is as necessary for the healthy under-
ground growth of vegetation as for the proper action of the lungs
of animals. Arrangements were therefore made for the thorough
drainage of the farm, on the principle that it was an object

worthy of the utmost skill of the husbandman to secure as much
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as possible the sinking of the rain into the land as it fell and
where it fell.

The next step was to form some plan for stocking and
cropping the land. Previous experience as an occupier of

Strong land enabled the tenant to lay down certain maxims or

axioms which he proposed to take as his guides. He had con-

vinced himself, 1st, that corn-growing alone would not pay at

present prices. 2nd. That the breeding and fattening of sheep

had for many years been more profitable than any other branch

of farming ; and that although this was clearly not a sheep-farm,

still, with proper arrangements, it might be made to carry a

moderate number of sheep with advantage both to the pocket

of the occupier and the condition of the land. 3rd. That horse-

keep is the item which it is most difficult to keep down on clay

farms, and which, if not resolutely dealt with, will effectually

keep doion the farmer's profits.

The plan now adopted was to buy in a sufficient number of

ewes in the autumn to run on the old grass land through the

winter, at the rate of about one to the acre. In ordinary seasons,

they maintained themselves without extra keep until Christmas,

from which time they received a small feed of oats daily until

lambing time. After lambing, turnips or mangold, previously

stored on the grass, were given them, with corn or cake, until

the winter tares or clover were ready to commence. By the time

these were consumed rape was ready, and by selling off the lambs

fat from time to time, and continuing the allowance of corn or

cake to the ewes, all the lambs and most of the ewes were sold

fat to the butcher by the time the rape was done and the land

had to be ploughed for wheat. This plan had the advantage

not only of realizing in a short time a handsome profit from the

sheep, but of leaving the clover, tare, and rape land in first-rate

condition for a crop of wheat. It also promoted the great object

of spreading the horse-labour more uniformly over the year, as

the land was broken up as the green crop was consumed, and the

press of work avoided which usually occurs at the time of wheat-

sowing. It thus became practicable to employ the whole team

immediately after harvest in preparing the land for swedes and

mangold-wurzel, the acreage under root-crop being reduced to a

minimum by the growth of green crops for summer consumption.

The following was the method followed :—As soon as the corn was

out of the field, the stubble was scarified or breast-ploughed so

lightly as to make sure of being able to burn in small heaps all that

was pared off. After spreading the ashes, 12 loads per acre of

manure fresh from the yards were distributed evenly over the sur-

face, and ploughed in with a good deep furrow, of such a width as

to stand nearly or quite on edge. Thus it remained fully exposed
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to tlio weather during' the whole winter ; and as soon as dry weather

set in in spring, a turn or two of the harrows, followed by a

light grubber, destroyed the annual weeds, and the land was ready

for sowing. Four cwt. of guano per acre sown broadcast and
harrowed in with the seed, which was drilled on the flat at three

feet between the rows, completed the operation. The tilth thus

produced was superior to that obtained in any other way on strong

clay ; and though the land had only been winter-fallowed, any

want of mellowness was made good during the early summer
by frequent and thorough horse-hoeing, first shallow and then

deeper, as more and more mould was formed. The advan-

tages obtained by this system of growing roots were numerous :

—

1st. By securing an early seed-time, so that the crop was suf-

ciently mature to be removed from the land in October for

storage at the homestead or on the grass for ewes and lambs in the

spring. 2nd. By carting the manure on the land early in autumn,

before the solidity produced by the drought of summer had been

lost. 3rd. By the great economy of horse-labour in growing a

fallow crop with only one ploughing, leaving the rest of the rough

work to be done by the powerful though wayward team, frost,

snow, icind, and rain.

Good crops of both swedes and mangold wurzel were grown
in this way, at moderate cost ; the only difference in cultiva-

tion being that the swedes were sown a month later, and that

instead of 4 cwt. of guano per acre 2 cwt. of guano and
2 cwt. of superphosphate were sown broadcast at the time of sow-

ing. But the heavy expense of carting a whole root-crop from
the land prevented the tenant from growing any considerable

acreage of either ; his great object being to introduce as much as

possible into the management of clay-land that characteristic

feature of light-land farming which constitutes the great difference

between them in point of profit, viz., manuring the land by sheep

instead of the dungcart.

The management of the corn on this farm soon became the topic

of conversation. From an average yield of two to three quarters per

acre the wheat-crop soon rose to four and even five, and the spring-

corn improved in proportion. Yet, when asked what he did to

his corn, the farmer said, " Nothing ! but hoe it ;" and when pressed

on the subject of manure his invariable answer was, " If you take

care of your land, the corn ivill take care of itself." These seemed
but simple answers, but they meant much. The consumption of

green crops on the land in summer has already been described
;

the improvements he introduced into the making and keeping of

his manure have yet to be told. The two together evinced that

care for his land, of which he spoke so oracularly, and which pro-

duced him such a bountiful return at the time of harvest. But
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he set great store by his hoeing. In a dry spring, when wheat
carried a splendid colour on good land, it used to turn yellow

and sickly on this strong clay, even where well drained ; and our

farmer said it was all from want of hoeing. He explained it

thus : if land is in good condition, and free from stagnant water,

the roots of the wheat-plant will grow all through winter, and
will extend over a considerable surface by the time when dry
weather usually sets in. As soon as clay begins to dry it begins

to crack, and the fissures are wide enough entirely to break off

the small roots and sever the plant from a large portion of its

supply of food. Hence its change of colour and loss of vigour

during the dry weather, which is on all other grounds favourable

to its healthy development. This can only be prevented by
horse-hoeing, not a single shallow hoeing, or rather sliding over

the surface, which only shaves off a few annual weeds, but hoe-

ings repeated until a good covering of mould can be obtained.

When he had accomplished this, he used to boast that his clay

would carry the wheat up to harvest better than any light land in

the country.

. The arrangements for stocking and managing the grass-land

on this farm were worthy of attention. It contained a good deal

of inferior pasture, but no grass good enough to fatten a bullock
;

and the previous plan had been to buy in young cattle in the

spring, when most other graziers were doing the same, and when
consequently in nine years out of ten they were bought dear.

They had to be sold out again in the autumn, when many other

farmers were selling too ; so that the tenant generally returned

from the fair grumbling that he had scarcely got more than

he gave for his stock, and that his summer's grass was all but

thrown away. The difficulty on this land was that cattle could not

be fattened at grass
;
and, if made up in winter, they either re-

quired more turnips than it was profitable to grow on such a

farm, or, if fed solely on corn and cake, it was difficult to make
them pay their way. The new tenant's first attempt was to give

his bullocks cake at grass, but some of them would not eat it

;

and even with this assistance the grass was not good enough for

the purpose, and the cost was considerable. He therefore tried

another plan, which turned out a complete success. He bought

yearling heifers in May, and a young bull to run with them at

grass. The bull was taken from them in August, so that none

should calve later than May. The heifers remained in these

pastures until severe weather set in, when they were taken into

the strawyard, and received once a day a feed of roots, if there

were any to spare ; if not, 2 lbs. of linseed-cake daily, which, at

12/. per ton, cost Is. 6d. per week. If in-calf heifers were very

dear in the spring, he occasionally sold a few just before calving,
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for as much money as if they were prime fat ; but his usual

course was to let the calves run with their dams all the summer.
When taken up in October they were so fat and their points so well

developed that they looked like prize beasts in miniature ; and
by keeping- them well through the winter and spring they were

eagerly bought by the butchers in June, when the winter-fed

cattle had been nearly all slaughtered and the grass-fed had not

yet come in. The heifers were disposed of as follows : a few

that promised to be first-rate milkers were taken into the dairy
;

the greater part were sold for winter-feeding, and from their age

and growth were worth about 21. more than when bought in a

year and a half before. The value of two summers' grass for

a young heifer on pasture of this quality was rated at 41. ; lin-

seed-cake for twenty weeks, at Is. Qd. = 11. 10s ; so that the

heifer when sold had cost about 5/. 10s., from which, if her in-

creased value be deducted, 3/. 10s. would be left as the -cost of

the calf. These calves received as much cake as they would eat,

which did not exceed 1 lb. per day at first, and 3 lbs. at the

latter end of the time, averaging 2 lbs. per day, at a cost of Is. Qd.

per week, or for the thirty-four weeks 21. lis. per head. Taking
an average consumption of 2 stone of roots per day, for thirty-

four weeks, each calf would consume 3 tons of roots, which, at 7s.

per ton = 11. Is. These items, added to the keep of the heifer,

made a total cost of 71. 2s. each. The straw and attendance were
considered to be well paid for by the manure.

The price at which these yearlings sold varied of course with

the markets : but in consequence of their first-rate quality, and
their light weights, which exactly suited the butchers during the

hot weather, they were always worth Is. per stone more than the

average price of fat beef; and they generally fetched 1/. per

month of their age, varying from 12/. to 16/. per head : one
year the whole lot averaged 16/. each, their age being fourteen

months. In, all cases they left a handsome profit. The peculiar

advantages of this system were thus described by the tenant. He
said that when he took his half-fat cattle to market, he had to run
alter his customers ; now they ran after him. Besides, it suited

him better to feed cattle that ate 2 lbs. of cake per day than
those that ate six : he always fancied that the big beasts ate not

only their share of the cake, but his too. As to the meadow-land, the

present occupier made a point of mowing as small a number of

acres as possible ; but in order to keep the acreage down, he said

it was necessary to keep the condition up ; and as the field of

clover which had formerly been mown for winter fodder for the

horses was now given up to the sheep, it was necessary either to

mow more of the grass, or to put up with a smaller stack of hay,

unless the land could be made to produce more per acre. This
VOI,. XXV. K
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the tenant did not think a very difficult task, when he was told

that the usual yield from 20 acres of meadow was about 15 tons

of hay. He saw that the land required liberal treatment for some
years ; and he therefore dressed it the first season with 2 cwt.

of guano and 1 cwt. of nitrate of soda per acre, following' it up
the next year by a heavy dressing of well-made manure. He
also took care that the land should be cleared by the 1st of

March, as he had often seen a crop of hay ruined from the meadow
being eaten bare in April. If drought sets in in May, land so

treated becomes parched for want of its natural covering, and the

grass receives so severe a check that it recovers very slowly
;

and if the season continues dry, the ultimate result is half a crop

of hay, stacked some weeks later than usual, and no after-grass.

After two years of the treatment above mentioned, the clovers

and finer grasses sprang up so as completely to change the cha-

racter of the herbage in these meadows. They also produced
half a ton more hay per acre.

The last point to be noticed in the management of this farm

is the treatment of the manure. In consideration of the spirited

exertions of the new tenant, his landlord consented to roof over

a small fold-yard as an experiment ; and the manure thus made
was tested against an equal quantity made in the ordinary way.

The result was so decidedly in favour of the former, that after

some years' experience the tenant declared that he would rather

pay for covering the yard himself than be deprived of the benefit

derived from it. The cost of the roof was about 5s. per superficial

yard of the space covered ; and the increased value of the manure
was found to be from 25 to 30 per cent. The advantage, however,

did not end there, as there was considerable saving of expense

by not carting the manure into heaps, or turning it once or twice

in the heap, as had been the previous custom. It remained in

the yard undisturbed until wanted, and was then in first-rate

order for carting on to the land, whether applied to .the grass or

for a fallow crop.

The time of publication has arrived, and the writer greatly

regrets that he is unable to complete his programme. There are

subjects of great interest, intimately connected with agricultural

progress, which have been wholly untouched. Amongst others

may be named—the latest improvements in the management of
light land, especially by claying or marling—-farm-buildings—
labourers' cottages, and the connection of railways with agricul-

tural development. To all these subjects he has devoted a good
deal of attention, and on each of them he was desirous of writing

a few pages in this Journal. The great difficulty, however, of

collecting any authentic statistics relating to agriculture, has

caused months to be spent where apparently weeks should have
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sufficed ; and all that is now possible is to " report progress,"

and ask leave to write again in order to complete the plan

originally chalked out. He would lain hope, however, that suf-

ficient has been done to show that the improvements introduced

into farming practice within the last twenty-five years are greater

than in any similar period on record. It is true that direct proof

is rarely to be had ; there are no data in existence which make
it possible to state the ultimate result of these improvements in

bushels of corn or tons of meat ; but the chain of circumstantial

evidence is so complete that no reasonable doubt can be enter-

tained of the fact that, since 1839, a very large addition has

been made to the food of both man and beast in these islands.

The most striking feature, however, of the period on which
we have been engaged, which both gives a satisfactory aspect to

the past, and warrants the most cheering anticipations for the

future, is the improvement which has been effected in the position

of the agriculturist, whether measured by the extent of his material

resources or by the soundness and variety of the knowledge at his

command. What was his position at the commencement of the

period ? It is scarcely an exaggeration to say that the thorough-

bred British farmer of that day despised science as much as he

feared Free-trade, and that the only things which commanded
his entire confidence were his father's experience and his own
skill. Mr. Pusey was undoubtedly far in advance of his genera-

tion when he adopted the motto, " Practice with Science," and
even he considered it rather as an expression of what was desirable

than of what was probable. The first attempts of the farmer and
the philosopher to run in couples were certainly not encouraging.

They conversed with one another in unknown tongues, and many
of the early specimens of scientific practice, such as irrigation with

the drainage from farmyards, artificial silicates to stiffen straw, &c.

&c, were decided failures.

The Schoolmaster, however, was abroad ; and farmers' sons, in

common with those of all other classes, received a better educa-

tion. It was considered necessary to teach them, at any rate, the

alphabet of science. Scientific men were also found, who were
willing to devote their time to agricultural investigations, and
they saw the necessity for making themselves acquainted with
the rudiments of practice, so that the votaries of science and of

practice began to understand each other better, and their mutual
distrust gradually wore off.

The difficulties attendant on the introduction of Free-trade
have also been happily surmounted. That great change in our
fiscal policy caused such a sudden influx of the agricultural pro-

ducts of other countries that prices were ruinously depressed,

until the natural, but more tardy, effects of the change were shown
E 2
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in an unparalleled expansion of trade and consequent increase of

wealth and of effective demand for farm-produce.

Hence the quarter century just ending has seen agriculture

relieved of its greatest cause of uncertainty and alarm, and re-

stored to its natural and unassailable position. It leaves the

agriculturist better educated, and therefore more Avilling to be
taught and more able to learn. It leaves him in possession of

resources whether of machinery, manures, or means of loco-

motion, far in advance of the wildest dreams of his forefathers.

It can, therefore, close its career with a satisfactory account of

its stewardship
;
seeing that it hands over agriculture to its suc-

cessor free from all restrictions, with a demand for its products

which has never been equalled, with the gigantic power of steam
entirely under its control, and with the growing intelligence of

the agriculturist just awakening to the consciousness of the

boundless region of scientific improvement which lies invitingly

Avithin reach.

Kirby Hall, 1803*4.

II.

—

Hop Cultivation. By John P. Smith.

A Worcester Prize Essay.

The hop thrives best in moderately warm climates, and this may
account for Kent and Sussex, two of the most southerly counties,

being selected for its cultivation, and producing a very large

proportion of the annual vield of the kingdom. Worcester and
Hereford stand next in importance, and yield about one-eleventh

of the yearly average growth. Farnham and its neighbourhood

stand next as to quantity. The district known as the North
Clays, in Nottinghamshire, formerly grew a fair quantity of good

hops, but of late years the plantations have been much reduced
;

the same remark applies to the district around Stow Market in

Suffolk, and also to the county of Essex.

A south-eastern aspect affords, in my opinion, the best

situation for a hop garden, and if it be well protected from the

west winds that prevail during the autumn, so much the better,

as great mischief is often done by wind. Due care must be

taken to adapt the planting to the peculiarities of the soil.

The Golding hop will be found to succeed best on dry friable

soil, with a gravelly or rocky subsoil, such as we find in the

hilly districts of Middle and East Kent, whilst Mathon White,

and Grapes, prefer a stronger soil, approaching to clay ; the

former variety flourishes on the deep land in the vale of the

Teme, and the latter in the Weald of Kent and Sussex, which is
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mostly strong clay soil. Another variety, Cooper's White, a

good sort, but delicate, is best suited for good strong loam.

There are besides several kinds of red hops that are not

approved by the brewer, and, in my opinion, cannot too soon

become extinct
;
they are mostly grown on the poor lands of

Herefordshire. Many other kinds are grown in Kent and
Sussex, viz., Golden Tips, Pheasants, Golden Grapes, White
Bines, Grapes, Jones's, &c., and a sort introduced some few years

since by Mr. Colegate, and known by his name. This is a

hardy variety and heavy cropper, but subject to blight, and
repudiated by the brewer as a rank bad hop, yielding a most
unpleasant flavour to the beer. A young planter should avoid

this variety if he wishes to obtain a good character for his

growth.

We will now assume that a suitable field—one that has

been thoroughly drained—has been selected, and the preference

given to an old piece of turf : in that case I would recom-
mend that the land be trenched two spits deep, the top spit

being kept uppermost, with the turf downwards. When the

digging is finished, the surface should be harrowed, and rolled

down as fine and level as possible, ready for setting out. The
planter must next determine on the arrangement of the rows,

whether on the angle or the square, and the distance from
plant to plant. The usual method in Worcestershire and Here-
fordshire is to lay out the rows 7 or 8 feet apart, and set the

plants 2£ to 3 feet distant in the rows. If your land be good,

and likely to be highly farmed, an uniform distance of 7 feet

square may be recommended
;
good cultivation will ensure a

large quantity of bine, and a sufficient quantity of sun to bring

the fruit to perfection, whilst at this distance you have more
room to cultivate without injuring the bines.

If this plan is adopted, you must prepare 889 small sticks, a

foot to 18 inches long, for every acre, that being- the number of

hills which an acre will take at 7 feet square. First square your
field, and then commence in the centre, working right and left

;

you will thus be more likely to be correct than if you begin on
one side.

Your field being truly set out, you may prepare for planting
;

if you plant bedded or yearling sets (which are far preferable to

cuttings), a man should take a spade, and remove the soil from
two sides of the stick, the opening being 2 inches wide at the top,

and 4 to 5 inches at the bottom, which should be deep enough to

let the roots lie straight. Two strong-bedded roots are sufficient

for a hill, but if not strong, 3 may be better. Care should be taken
to bring the head of each root as close to the stick as possible, some
good fine soil should then be put to the roots, and made firm with
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the foot. For a plantation of 20 acres, with suitable oasts and
cooling rooms to dry and cool the crop in one month, for a first-

class growth, the following varieties are recommended :—5 acres of

Cooper's White, or 3 Coopers and 2 Jones's ; 6 acres Mathons ; 6

or 7 acres of Goldings, and 2 or 3 Grapes ; but this distribution of

sorts must, in a measure, be governed by the quality of the land,

that variety being most largely planted which is best suited to

the soil. The crop ought to be secured in three weeks, ot cer-

tainly not more than a month ; and it is most important to have
an early sort, such as Cooper's White or Jones's, to commence
with, then will follow your Mathons, then the Goldings, and
lastly, the Grapes, a hardy sort, which will hang well for the last

picking. Jones's are serviceable to use up old poles. The
writer has seen a ton an acre on 7-feet poles. If, as is mostly

the case in Sussex, one variety only be planted, you must begin

to pick before your hops are ripe, or have a considerable propor-

tion brown before you can finish.

If the planter should determine on a piece of old tillage, I

recommend him to plough 10 inches, and subsoil as deep as he

can ; the ploughing completed, he will proceed the same as if it

had been a meadow, with this exception, that after the sticks are

truly set, he should dig holes 2 feet in diameter, and 2 feet deep,

placing the top or best soil on one side, and the bottom soil on

the other side of the hole obliquely, so that the heaps may not

interfere with replacing the sticks when the holes are refilled.

Good dung or rather a rich compost should be wheeled on, and a

fork or shovelful mixed with the best soil after the hole has been

half filled with good soil from the surface ; this being finished,

you must readjust your sticks, and when your soil has had time

to settle, you may proceed to plant in the manner before described.

On no account bury your manure. Should the weather be favour-

able, and your roots get a start, they will require two poles to

each hill 6 to 7 feet long, and if the season be good, a crop of

2 or 3 cwt. an acre may be grown ; if cuttings are planted you
lose a year.

Potatoes and mangold are frequently planted between the rows,

and an ox-cabbage between each hill ; this will, by many, be

condemned, but much depends on the condition of the land and
the disposition of the planter to make compensation to the soil

for what has been taken out by the green crops by a dressing of

manure, which must be applied in the winter and dug in.

Turnips may be planted if the land admits of their being fed

off ; and this plan, if oil-cake or corn be given, will manure the

land at a cheap rate, greatly to the benefit of the hops.

February and March are the months best suited for throwing

down and cutting, the land being first ploughed or dug. If the
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plough is used, a slip from 12 to 15 inches wide is left Your
men will commence digging these slips, cleaning the hills, and

cutting the roots : this finished, your poles must be spread, and

your pile rows ploughed, dug, and cut the same as the rest.

In the course of a fortnight or three weeks the bines will begin

to appear, when no time should be lost in pitching the poles,

which should be set by line to ensure regularity : the poles for

this season, if the roots are strong, may be from 10 to 12 feet.

The next operation is tying, but the tyer should first go over and

take out the rank hollow bines ; these should, on no account, be

put up the poles, since they have a tendency to grow to an extra-

vagant quantity of bine, without bearing a proportionate quantity

of fruit—the next and less vigorous bines will be found far more
fruitful. Some planters put three bines up each pole : if four

poles are put to a hill, which is the custom at 7 feet square, two

bines will be found sufficient ; if three poles, put two twos and

a three. The writer has often seen a heavy produce from a

single bine. The tyers are paid by the acre, and go over the

hills three or four times until the poles are furnished, when all

superfluous bines and weeds are pulled out. This completes the

tying, except by ladder, which is paid for extra. The men now
follow, dig round the hills, and put a shovelful of soil into each

hill—this prevents new bines from springing up.

Different varieties require different sized poles. On no account

overpole, as much injury has resulted from it; 14-feet poles are

long enough for any variety except Goldings, and for them 1

would not, as a rule, exceed 15 feet. Jones's will do well

with 8 feet; Grapes 10 to 12; Coopers 12, and Mathons 12 to

14 feet, according to cultivation and quality of land. When
your hops are tied, no time should be lost in working them with

the nidget or scuffle, followed by the harrow—this should be

done both ways. All working should be finished by the 1st of

July, certainly by the 10th; considerable mischief is often

done by working too late, unless in years of blight. When you
have vermin on your bines, do nothing to your land—leave them
until the vermin disappears—then go in with all your strength,

nidgett both ways, and do all you can to put fresh vigour into the

plant. Some planters manure in the winter, and some both winter

and summer ; but this may be carried too far for quality, and
produce mould. The plan adopted in summer is to wheel in

good dung or compost, take the soil from round the hills, put
in the manure, and dig it in ; or spread the compost (which I

prefer) round the hills on the surface and dig in. All that is

necessary after is to use your nidget, and harrow both ways,

taking care not to pull up the dung. This should complete the

work, unless hoeing is required to keep down annuals.
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Picking commences in early seasons from the 1st to the 8th

September; in late ones, from the 15th to the 20th. Before it

begins due provision should be made, and everything got in

readiness : cokes may be sent for in July and August, and a

sufficient number of pickers engaged to keep your kilns or oasts

properly at work. In this you must be governed by the size of

the hops. Different plans are adopted in picking and measuring
;

some measure by tally, others by book and cards representing the

number of each crib or bin. I have found it best to put two cribs

into the centre of 100 hills; this is called a "house," and the

cribs remain until the work is finished. The poles will be in

two heaps at either end of the cribs, and in the proper place for

stripping and piling. If this is strictly carried out, much trouble

is saved in piling the poles. When a sufficient number of sacks

are picked to load one kiln (and this should be done before

breakfast), they should be taken and put on the oast, and so on

until all your kilns or oasts are loaded ; and it should be so

managed that hops enough be picked to reload the kilns at

night.

Hop-drying requires great attention, and the slower, in reason,

they are dried, the better. They should be dried by a current of

hot air being continuously passed through them, and not by
combustion. Many say they can dry hops in seven or eight-

hours
;
rely on it, it is better to take twelve, and let your heat

not exceed 112 to 115 degrees. When the hops are sufficiently

dried, the fire should be raked or allowed to go down, the hops

remaining on the kiln until they become soft, which will prevent

their breaking on being removed to the cooling-room. These
hops will be fit to be bagged the next day, and with a proper

staff this should be carried out through the picking.

Poles are a heavy item in the cost of hop-cultivation, and
should be carefully husbanded. Their wearing value may be

doubled by pickling 2J feet at the sharpened end with creosote.

A tank for the purpose must be erected of size in proportion to

the plantation. By the application of creosote, soft wood, such

as that of the willow, &c, becomes hardened, and equal' to ash

or other more durable sorts.

The writer has a plantation of 75 acres, and a tank 12 feet

long by 5 wide, and 3J feet deep. This tank will hold 1000
best poles put to stand up. The tank must be filled with creosote

within 8 inches of the top when the poles are in, when water

fully 2 inches deep must be added to prevent evaporation. The
tank should boil slowly twentv-four hours, when the poles may be

removed and the tank refilled. Care must be taken that the

tank does not boil over, as creosote is most inflammable and may
take fire. 1 am so satisfied as to the value of creosoting poles
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that I never intend to put a new pole into my ground without

its aid. If poles were pickled one year under another, and stored

in a stack till dry, they would be found to last far longer than if

used in a green state.

The hop-plant has a variety of enemies : on the first appear-

ance of the bine it is frequently attacked by Jica, which checks

its growth, and makes it look scrubby and unhealthy, but never

destroys the crop. Wireworms are a great pest ; the best plan

to get rid of them is to cut a potato in half, and place it close on

either side the root an inch below tlie surface ; the potato lures

the worm, and, if taken up every other morning for a fortnight,

enables you to take a great quantity ; I have known of a dozen being

taken from one root. The greatest enemy is the aphis, and I regret

to say that on the most important subject of its history we are as

ignorant as our forefathers ; we go to bed leavingOur garden free,

and next morning we find aphis—from one to ten or twenty—on a

small leaf, which in the course of a week have increased to count-

less myriads. These pests are followed by nits and lice, which
some seasons multiply so rapidly as to destroy the bine and the

planter's prospects. I would here repeat the recommendation
which I have already given to the planter, not to work his hops
when in a state of blight. When closely watching the blights of

181)0, '01, and '02, 1 have observed that in all cases where the land

was best tilled, manured, and cared for, the blight remained
until too late in the season for the chance of a crop ; on the other

hand, where nothing was done, but weeds were suffered to grow
nearly half-way up the poles, the bine became yellow and clean,

and the result was a fair sprinkling of hops ; in such ground, the

vermin had left the hop for want of sap and taken to the weeds.

Of late years a machine has been used to pack the hops, which
is very useful when there is a large crop, as it enables you to

pack your hops much sooner. Treading up is preferable, if care

be taken to have the hops in a fit state not to break under the

loot ; if allowed to become too cool they are hard and lumpy
in the sample, and are termed cold. A master's attention to the

state of his hops before bagging is most necessary to good
management. Hops are picked in Worcestershire and Hereford-
shire far more free from leaves than in Kent or Sussex. They
should be sent, if possible, to the oast without a leaf, dried
slowly, taken off the kiln in a soft, not a brittle state, and trod

into the pocket as soon as sufficiently cool
;
they do not then

break under the foot. In Kent and Sussex hops are dried in

a variety of ways, and with several kinds of fuel. In oasts on
the Cockle principle anything may be used, and a considerable
quantity of sulphur is required but on the open fire principle
Welsh coal and coke is used, and a small quantity of sulphur.
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The cokes we get from Abberley and Pensax, in Worcester-

shire, are highly charged with sulphur, which will account for so

little being added in these counties. Its only value is to give

brilliancy to the sample, and, if used in excess, brewers object to

it as affecting the fermentation of their worts.

It has been the practice in Worcestershire and Herefordshire

to make eight sacks out of one piece of cloth of 36 yards, and
the weight of the pockets when filled run from 1 cwt. 1 qr. to

1 cwt. 2 qrs. It is my practice to make seven sacks from a

piece, and I am thereby enabled to get 1 cwt. 2 qrs. to 1 cwt. 3 qrs.

into a pocket, and I would respectfully recommend my brother-

planters to do the same. A heavy pocket has many advantages

over a light one
;
you pay less for weighing, porterage, and

warehouse rent, and you get your hops more quickly into con-

sumption.

It was formerly the practice to roll, riddle, and otherwise break

and spoil good hops ; this silly practice is in a great measure

exploded. Plant the best sorts, such as Coopers, Mathons, and

Goldings,
;
pick them clean, dry them properly, and put them

into the pockets as whole as possible. By breaking the hop you

lose a large quantity of the pollen, which contains the most valuable

brewing properties.

The cost of hop cultivation per acre may be estimated as

follows :

—

£. it d.

Yearly charge for poles 5 0 0

Ploughing down 0 10 0

frigging slips (or portion not ploughed) 0 5 0

Cutting, picking up, and burying roots 0 4 0

Spreading poles 020
Pitching or setting poles 0 12 0

Tying 0 8 0
Nidgetting or scuffling 4 times 100
Harrowing 4 times 0 6 0
Forking round hills and hilling up 0 5 0

Stripping and piling poles 08 0

Keshan >ening broken poles 0 3 0

Ploughing up before winter 0 10 0

Manuring, if with dung, 20 loads per acre, at 8s 8 0 0

If manured in summer 4 0 0

Ladder tying ..020
21 15 0

If you dig instead of plough, 15s. per acre extra .. .. 0 15 0

Total 22 10 0

Lower Wick, Worcester.
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III.

—

On Education an connected with Agriculture. By the Rev.

J. L. BueuetON, Rector of West Buckland, Devon, and Pre-

bendary of Exeter Cathedral.

The subject of education has not hitherto been very popular with

farmers, and seldom forms a topic of discussion at their meetings

or in their journals. This has arisen partly from their instinctive

feeling that education is a matter of books and study, while

farming is a matter of life and practice, and that these are con-

trary the one to the other ; but partly also is it due to the fact

that education is a social question, and that no class of men are

so sensitive on such matters as those who belong neither to the

higher nor the lower, but to the intermediate ranks of society.

But though good reasons may be given for avoiding the discus-

sion, there are reasons even more urgent and practical for entering

upon it. On the one hand, farming is becoming, not indeed

less a matter of practice, but more than ever a matter of study

;

and on the other, social questions are forced by the progress and
pressure of society into a prominence which may be contrary to

our tastes, but which neither duty nor interest can neglect. The
time has come when the consideration of education as connected

with agriculture will not be considered intrusive even in the

special province of an agricultural journal.

Antl whereas agriculture more than any other pursuit dis-

tributes its followers into three distinct grades—the owners, the

occupiers, the labourers, of the land—so does this distribution

into a higher, middle, and lower class, form the most convenient

basis for the treatment of the subject of education. By this

threefold division it can best be mastered as an interesting matter

of thought, and still more practically discussed as an important

field for public action. This threefold division of those through

whom agriculture, as a special pursuit, becomes connected with

education, as a general principle, will be the connecting thought
of the lollowing pages. But because so much has been done for

the education of the higher and of the lower classes, and so much
avowedly remains to be done for those who come between, the

inquiries and suggestions 1 shall venture to make will have a

special reference to the farmers, as forming a large and most
important section of the English middle class.

There are two questions which must have often occurred to

those whose tastes or pursuits will have made them readers of an
agricultural journal. One is, " What is the best education for a
farmer? " The other, " What is. the best education for a farmer's
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son ? " And though these questions are respectively suggested

by different circumstances, yet they are sufficiently related to

admit of discussion in the same paper.

Farmers are not necessarily or in fact all j the sons of farmers,

still less are all the sons of farmers intended to be farmers. " The
best education for a farmer " presupposes nothing as to the class

of life from which a pupil comes. " The best education for a

larmer's son" assumes nothing as to his ultimate destination. In

the former case, the end absolutely decides the means to be
employed : in the latter the means may limit, but do not control

the selection of ends.

It would, therefore, be quite possible to discuss either of these

questions without reference to the other. And either would of

itself deserve the attention of all who take an interest in agricul-

tural life. But as the two subjects of general and special educa-

tion, though distinct, have yet a mutual interdependence and can

best be considered simultaneously, I will ask my readers to bear

them both in mind.

In order to do so the more easily, let them bring to their minds
the common case of a farmer with a large family, who desires one

at least of his sons to follow his own pursuits, others to adopt

some of the various openings of life to which education furnishes

the approach. Only let it be remembered that as the English

farmer represents one of the largest sections of our national

society—in some places touching, by his share in actual labour,

the operative class, in others joining and gladly Avelcomed among
the honourable company of gentlemen—so the education of a

farmer's son admits of a wide latitude of standard. If, however,

we assume as an average English farmer, or at least as a speci-

men sufficiently illustrative for our purpose, one who occupies

with sufficient capital from 300 to 500 acres, and who would
wish his sons to earn incomes not under 100/. a year, we may
I think roughly estimate the cost of the education that would suit

such a parent's requirements.

We may consider the question of the relative advantages and

faults of public and private education to have been sufficiently

solved by the experience of the higher classes. Their verdict

has unmistakeably been in favour of public education as the rule,

allowing great exceptional value to private education in particular

cases, and as preparatory or supplementary to the public schools.

The broad difference between a public and private school is that

the former is not, but the latter is the property of the master who
conducts it. A purely public school is one the whole property

of which is entrusted to disinterested guardians, with or without

local and personal preference and limitations. But between this
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and a private school, the property of its master, there are inter-

mediate schools, partly public and partly private. They are the

property neither of the masters who conduct them, nor of trustees,

but of" proprietors who have established them, cither as commer-
cial enterprises or for the benefit of certain localities, professions,

or occupations. In these the public or the private character may
preponderate. The views of the original proprietors, the restric-

tions they may by trust or otherwise impose upon the conduct of

their institution, the realization of immediate or more remote

advantages, will all go to determine whether they should be con-

sidered more as public or as private establishments.

This rough classification of schools into public, private, and
intermediate, will be of service to us in determining whether

existing schools supply the practical requirements for the farmer's

family, or whether new schools should be established, and, if so,

what should be their character.

VVc may suppose then that, as in the higher ranks, so among
the middle classes, the preference will be given to public schools,

the more education is valued and its permanent interests con-

sidered. But the best of the foundation schools of the country

are already more than filled by the sons of the gentry. Nor has

it hitherto appeared easy to adapt those that are not thus mono-
polised by the candidates for the Universities and higher profes-

sions to the practical requirements of modern English education.

This is not indeed to be despaired of, and the 500 endowed
grammar-schools of England may yet have a great future. But
their reformation and revival will follow, I think, rather than

precede the establishment of a thorough system of public English
education, which, imitating that of which the English gentry are

so proud, and which has made their own country proud and other

countries emulous of them, shall yet embrace and satisfy the far

more numerous class connected with the commerce, manufacture,

and agriculture of our country. Of the means of establishing

such a system I shall presently say more. Here I can only
repeat the opinion that the renewal or revivification of stagnant

grammar-schools has seemed hitherto a more difficult task than
the establishment of new institutions primarily devised for the

objects and circumstances of the present generation. And since

we live in an age more impatient for immediate results than
prepared, like our forefathers, to sow the seed of a long-distant

harvest, 1 am inclined to think that we should look to a large

development of those proprietary schools which I have described
as intermediate between- the purely public and strictly private
schools. Only from the very outset it will be no injury to the
immediate results, but a provision for permanent effects, if every
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effort is made avowedly and honestly to give a public and honour-

able rather than a merely private commercial character to such
schools. The readiest means of doing so is to attach them by
name, and, as possible, by constitution to some of the ancient

fundamental institutions of the nation. Of these there are two
that offer themselves at once for consideration—the Church and
the State. The former has always been identified with the edu-

cation of all classes : the latter has of late years assumed a large,

indeed a preponderating share in the maintenance and direction

of the education of the labourer, while it has only touched, but

without affecting their general character, our old universities and
public and grammar schools. But it needs not many sentences

to show that though any public education in England must not

only have a religious character, but be so in harmony with the

broad principles of the Church of England as to ensure the cordial

cooperation of its clergy and laity
;

yet an exclusive Church
character would only shut out from its advantages a very large

number of the middle class. Or again it may be easily shown
that though Englishmen will expect their sons to be trained in

the utmost loyalty to the Crown and obedience to constituted

authority, yet the independent classes will expect their schools

like their homes to be free alike from State support and Govern-
ment inspection. There remains, I think, an alternative. The
ancient organization of the English counties is sufficiently con-

nected with all the best associations both of Church and State,

yet sufficiently free from exclusive and arbitrary influences to

offer a common name and many local centres round which the

public education of the middle classes may be safely and honour-

ably grouped.

Public proprietary schools, distributed through the various

counties of England, and associated as much as possible with all

the honourable and influential names and personages of these

counties, are, 1 have long ventured to think, the first requisite

towards improved agricultural education. Such schools will

supply, not only to the future farmer but to all the farmer's sons

that general groundwork of education which should precede and

be the foundation of all sound knowledge and special practice.

That such schools may be established at a moderate outlay of

capital, and be conducted remuneratively at no very high charge

to parents, is not only a reasonable assumption but an asc ertained

fact. I append to this paper an analysis of the cost of establishing

the Devon County School, as well as of its annual expenditure.

It will show that the cost of building a handsome school for 100
boarders, of furnishing it, of purchasing about ten acres of ground,

of conducting it from its commencement with two pupils, about
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five years ago, to its present development with some sixty boarders

and fifteen day-boys, has been between 6000/. and 7000/., and

that a rate of payment averaging 23/. per boarder is found to

rover the whole annual expenditure. In some counties the cost

of building, the price of land, and the rate of wages may be so

much higher as to raise the .average cost of establishing such

schools, and the average rate of payment necessary to make them

self-supporting. But even higher sums would be very far from

putting such schools out of the reach of the average English

farmer.

What, then, would be the nature of the teaching and training

the farmer's son should expect to find in these schools ? and how
far would they be suited equally to the son who is intended to be

a farmer, and to his brothers who are to go into other trades and

professions? These questions lead us to a farther step in our

discussion. The character of the education given in a public

school depends not only, as in a private school, on the acquire-

ment and ability of the master at its head, but also on the general

system of education according to which the master himself has

been trained, and on the public competitive tests by which attain-

ment is certified, and the merit both of the school and of indi-

vidual pupils made known.
The education of the higher and lower ranks is regulated and

maintained in each case by such a system. I will not do more
than allude to the effect which, on the one hand, the Universities

by their degrees and honours have upon the great public schools

and subsidiary system of private tuition by which the majority

of the English gentry are brought up
;
and, on the other, to the

influence which the Government grant in aid of local contri-

butions, as administered by the Privy Council, exercises upon
the education of the lower class. This reference is not intended

to imply any approval of the State grant, and still less to decide

whether in principle or results, its action is worthy of com-
parison with the independent working of the University system,

but simply as an illustration of the proposition, that both the

teaching and discipline—that is, the education—of a public

school must depend upon the system to which it belongs, and
not only to the accidental merit of its master.

The comparative deficiencies of middle-class education may
be attributed to the fact, that neither in the development during
this century of the higher system, nor in the establishment of
the lower, has there as yet been provision made for the large

intermediate class who can neither aspire to the former nor con-

descend to the latter. There are indeed many advocates for so

extending these two systems as to embrace all the upper middle
class in the educational system of the gentry, and to absorb the
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remainder in that formed by the help of the State for the labourer.

It is also still an open question, though not likely long to be so,

whether public opinion will acquiesce in the permanent esta-

blishment of those subsidiary examinations which the Univer-
sities have recently undertaken for the middle class, or whether
it will adopt the proposal to establish, in connexion with the

different counties, a new educational system with its own public

schools, colleges, and university. In either case we may hope
that a standard will be gradually fixed both for general know-
ledge and for special studies, which will remove the existing

uncertainty of object and irregularity of method, which are

equally injurious to the teacher and the taught, to the school and
the home.
The effects which such a definite standard would have upon

the English farmer's family can hardly be overrated. When once

it becomes recognised as the rule, that all the sons of the family

should complete their education by obtaining a degree, the habits

of the household would be regulated accordingly ; and the mere
necessary arrangements for study would open in the seclusion

and frequent leisure of the farmer's home prospects of domestic

order and happiness hitherto almost unknown. Such an object

alone, without reference to the means of its attainment, would
insure this. For equally the holidays of the schoolboy, the

vacation of the collegian, or the daily pursuits of the home-
student would have this effect, which would also extend indirectly

to the female members of the family. I have long considered

that such a degree, whether conferred by the present Universities,

or as resulting from the successful establishment of a new county

system, was the first requisite for raising the tone of the middle

classes.

Its primary object, however, would not be to affect them in their

homes, but to fit them for leaving the parent hearth and entering

upon the world. Those who had obtained it would have a pass-

port to educated society ; and whatever their special profession

or occupation, would be entitled to the freer intercourse with

members of other professions and pursuits, Avhich is among the

most valuable of the social and intellectual privileges that a man
can possess. Such an acquisition would have the happy effect

of making the future farmer more at his ease with both the

gentry and the labourers ; because a man who has attained an

honourable status, which others recognise as well as himself, is

set free from many embarrassments which await any one whose
education is doubtful and position undefined.

Though I have no pretensions to write on purely agricultural

subjects, I cannot forbear to point out the importance, merely

with a view to agricultural progress, of increasing the farmer's
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confidence in his own position, as meriting' respect and conside-

ration whether from his landlord, his labourer, or his neighbours.

I do not say that an educational degree alone would give this

advantage where it is not combined with personal character, with

respectability of connexion, and with sufficient capital for the

position the man holds. But how often are one or other of these

qualifications, when exclusively relied on, mere sources of pride

and offence, of vanity and vexation, because the man himself,

his family, or his purse have to sustain a disproportionate strain

owing to one fatal defect, " under-education."

But I must not think or write only of the social advantages of

an educational degree. That degree should imply a thorough

knowledge of the English and at least one other language, with

a tolerably high standard of mathematical knowledge, besides

history and geography. How many excellent men have now to

regret the want of these attainments, not only as debarring them
from much of the best social intercourse, but as actually hindering

them in their business or profession! Any difficulty men find

in expressing themselves, or readily ascertaining the meaning of

others, whether in speaking or in reading and writing, is a

serious impediment to business, in times when clear understand-

ing and prompt despatch are of growing importance as the

relations of men become more complicated, and the pressure of

affairs more urgent. On the many occasions when time is money,

slowness in calculation may be, in the short run, a cause of as

much loss and hindrance as miscalculation is sure to be in the

long run. And further, an ignorance of places and events may
lead to a total inability in any practical sense to follow up the

opportunities, or avoid the special risks of a man's own times,

nation, or trade.

Beyond his social position and his business, there are other

relations in which to have attained a distinct standard of education

will conduce even more to a man's happiness and usefulness. But
lest I should be thought out of place, 1 will only say that I allude

to religion and politics,—two subjects on which all men must
think, and many will both think and speak strongly, but on
which the ill-informed are almost sure (to say no more) to

perplex themselves and mislead others.

Education, however, does not consist only of information. It

is not so much what a man knows as what he is that will deter-

mine his conduct and success in life. And this a mere exami-
nation can never ascertain. I do not speak only of raw, undi-

gested knowledge ; for even sound knowledge carefully learnt

and stored,—such as it is the peculiar attribute of a c/ood, exami-
nation to distinguish from mere cram,—even this is unimportant
compared with the character and habits of the man, and espe-

VOL. XXV. F
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cially the practical knowledge of himself and others which,
though it may and often is an accompaniment of scholarship, is

not so by necessity. It is therefore desirable that the degree

which certifies the attainments should in some measure also

testify to the training of the man. This can only be done when
it is connected with residence.

A University degree at Oxford and Cambridge now implies

not only that a man has so much knowledge of classics, &c, but
that he has spent some three years at college, and that either he
himself, or at least a large number of his fellow-graduates, had,

previously to their college course, passed several years at a

public school. And I think I may say with confidence, that the

value of this training for life, which is thus implied, is even
greater than the value of the knowledge certified by the standard

of the degree. Why should not the same " training for life,"

through a school and college course, be opened to the sons of

farmers and others ? The period of such a course must neces-

sarily be shorter than that which, on the average, prevails with

the higher classes, and would end as much before as the other

is protracted beyond the age of twenty. From seventeen to

nineteen would probably be the period of taking the " county
"

or whatever be the general middle-class "degree." Farmers'

sons at present often leave school as young as fifteen. With
better schools and a definite object, their stay might and
should be protracted to sixteen or seventeen, and still leave a

year at least for a higher course of study, and a more manly
training at college.* What will be the number of those who
will or can afford this prolonged sacrifice to education can only

be ascertained by gradual experiment ; but a very small propor-

tion of the present boarders in middle-class schools would suffice

to maintain a college in most of the large counties, or certainly

in groups of contiguous counties. And if recent or future

changes in the administration of the Government aid to educa-

tion should lead to a change in the class of masters for the

National schools, substituting for those who are educated at the

Government expense men who have been able to provide their

own education, the present Training College would, as has been

long ago suggested by Lord Fortescue, frequently become an

excellent nucleus for a County College.

And this leads me to pass slightly from the education of the

* I may be permitted here to deprecate the unmeaning and mischievous con-

fusion of the terms " school " and " college " which is beginning to prevail. A
larger or more pretentious school is at once called a college, and the distinction

between the elementary instruction and discipline of the boy, and the more
advanced and liberal education of the young man is lost. College should be the

continuation of school, implying a protracted expenditure of time, money, and
effort on the part both of parent and student.
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farmer to that of his landlord on the one hand, and his labourer

on the other. It seems very desirable that, as he will (have so

much to do with these in his business and after-life, so at some
point or other of his education he should come into contact with

both, and establish some links of fellowship and sympathy not

inconsistent with his relative position towards either. These
points of contact might be formed in the elementary day-school

at the outset, and in the college at the completion of his course.

If the elementary schools of England were under masters and
mistresses who, in addition to sufficiency of knowledge and
efficiency of teaching, enjoyed the advantage of respectable

parentage, and the consciousness of honourable independence in

their position, I see no reason why the children of all the middle
classes, and the farmers especially, should not receive in these

schools their first rudiments.

The labourer's children, as a general rule, could not go
beyond these schools, or stay in them after the age of twelve.

In agriculture, as in manufactures, children's labour seems to

become more valuable with every improvement in machinery
;

and there is a constantly increasing need for the protection of

childhood from the excessive use by parents and masters of this

source of profit. Still, however this state of things may require

to be regulated, it is in itself a happy circumstance that employ-
ment offers a very early maintenance to the labourer's children

;

for industrious earnings are of more value to society than un-
earned education. The early age, therefore, at which the

labourer's child should reasonably be expected, and indeed
encouraged, to leave school for work will always determine the

limits of the elementary or village school. These should be
further defined by accurate certificates of competence in the
rudimentary subjects of writing, reading, and ciphering. It

would be well if employers made such certificates available, if

not essential, as introductions to service ; at all events they would
serve the employer's children as a mark of proficiency on entering
the higher boarding or day school, the expense of which would
be beyond the means of the labourer.

I must repeat, though I fear the opinion will grate upon the
feelings of some parents, that if the elementary schools were
generally under the charge of respected and efficient teachers,

no injury would be done to the child of the higher class by sitting

for a while on the same bench, and learning the same lesson, with
the child of his father's subordinate ; and it might be that many
a kindly and pleasant association would spring up in after-life

horn the recollection of this early intercourse.

Again, if with the county colleges in which the farmers' sons
would, after passing through school, end their education, there

F 2
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should lie connected special scientific instruction, with superior

professors and apparatus, it might be expected that in these

higher academies he might meet the son of the landlord, who,

having passed through the public school, and perhaps completed

his general education at the University, would seek in his own
neighbourhood the advantages thus offered him as a preparation

for his proper share in the practical business of life.

But beyond these points of contact the very best union be-

tween different grades would be promoted by the fresh oppor-

tunities which an intermediate public system, aided by endow-
ments, would afford, both for the best sons of the labourers,

through merit and industry, to enter the higher schools of their

employers, and also for many of the farmers' sons by the same
means to pass on beyond the county schools and colleges into

the higher universities.

'

The views which I have thus rather intimated than urged

respecting education in connection with agriculture are not

recently formed, and have been applied to the test of some prac-

tical experiment. I have found that a proprietary public school

has been welcomed as a boon by the farmers of the part of

England in which I live. I have found that the expense of

establishing such a school has not been disproportionate to the

resources of the district which it benefits, and that a self-sup-

porting system of public education which had been looked upon as

a hopeless problem begins to be no longer so regarded. It has

been found necessary, in order to maintain the efficiency of the

teaching in the Devon County School to connect it closely with

the Middle Class Examinations established by the Universities.

Indeed, this has been the first school in England that has

become of itself a local centre for the Cambridge Examinations,

and already in two consecutive years it has required the whole

of its first and second classes to pass through that useful, because

strict, ordeal. But these University examinations were antici-

pated, if not suggested, by the proposal for a County degree.

And though I have had few opportunities of conferring with the

promoters of the University scheme, yet observation and reflec-

tion have made me think that these schemes will not perma-

nently supply the wants of the middle classes, while they may
impair the position which Oxford and Cambridge now hold as

completing the education of the higher classes. Either the

Cambridge plan of giving a certificate only, or that of Oxford
which confers the titular degree of A. A., must, one would think,

be adopted eventually by both. But the certificate without the

title will be deficient in honour compared with other degrees,

and the new title itself, if maintained, will stand in invidious

relation to the older titles of resident graduates. This dis-
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appointment or this rivalry would not attach to an independent

degree conferred by a special " Royal County University," as

proposed by Lord Fortescue in his pamphlet just published,* with

its own affiliated colleges and schools through the various coun-

ties of England. The constitution of that University migbt in

form and effect be analogous to that of the Royal Agricultural

Society itself. The most honoured names of the country might
be connected to give it distinction, the wealthier landlords and
farmers would endow it with scholarships and fellowships, while

the cost of its annual examinations and degrees would be easily

defrayed by the ordinary subscriptions or fees paid by the

numerous and important class it is intended to serve. The
colleges and the schools connected with it would, as in the case

of the Devon County School, owe their foundation to local

interests, and be maintained by the payments of students, with

such assistance as the liberality of local benefactors might yield.

And if, as I have ventured to anticipate, these schools and col-

leges were to supply from the sons of the independent classes

well-trained and well-conditioned masters for the elementary

schools as well as for their own, it would not be unreasonable to

expect that some portion either of the Government annual grant

or of the hitherto neglected or misused educational endowments
of the country might be applied to provide subsidies, or, better

still, retiring pensions for such masters.

Under such a system one might venture to anticipate a re-

markable change in our agricultural districts. England would
be England still, with no abrupt revolution in the habits or

mutual relations of its several classes ; but education, the im-
provement of man, would keep equal pace with other improve-
ments. The rising wages of the labourer would enable him to

afford that which the example and countenance of his employer
would recommend—the education of his own children according
to their station. The cost of suitable elementary schooling is

now declared by authority to be 30s. per annum. Even this, if

the parent paid it all, would in many districts be no dispropor-

tionate burden to the wages earned. But this 30s. includes a
large estimate for the cost of educating teachers. This, according
to the views I have advocated, might be entirely deducted if the

teachers were by a different system drawn from a class who can
afford to provide their own education. But the Government
grants, though objected to by many, are so established and
accepted that they are not likely to be withdrawn. The re-

sources of charity also, whether by endowment or subscription,

* ' Public Schools for the Middle Classes,' by Earl Fortescue, Patron of the
Devon County School. Longman and Co., 1804.
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supply very large subsidies for the instruction of the labourer's

child. There is, therefore, no reason why in every village or

district in England a thoroughly good* elementary school should

not be maintained at a cost of from 6rf. to 9c?. per week, ac-

cording to the number of children ; and this cost may again be

reduced by a half or more by (1) the State grants, (2) voluntary

subscriptions, or (3) the industrial earnings of the children

themselves. A school of 50 to 100 children thus maintained

would offer to a master taken from the middle classes a higher

proportionate salary than most curacies do to the sons of the

gentry ; and if those elementary schools, instead of being as now
exclusively assigned to a dependent class, were so constituted

that the children of the employers might use them without injury

or loss of respect, then the masters of these schools, being them-

selves of independent parentage, would look to promotion and
higher salaries in the more important public boarding-schools

to which some of their elementary pupils would proceed, and
where the bulk of the middle classes would be educated.

All who take an interest in the welfare of the English labourer

must rejoice at the attention that is now turned to the improve-

ment of their dwellings. But a still more important improve-

ment of the home must accompany the improvement of the

house. The true degradation of the labourer is his lack of self-

respect. His sense of the value of those belonging to him should

accompany the sense which improved wages and dwellings will

give him of his own value to those in whose service he is placed.

To turn the hearts of the fathers to the children, and, by conse-

quence, the hearts of the children to the fathers, is the true

method of " making ready a people for the Lord," which phrase

implies all, and more, than is commonly meant amongst us by
improvement. Writing in pages that may be read by some of

the most powerful employers of agricultural labour in England,

I shall be pardoned if I express myself warmly on this subject,

and claim for it a more serious attention than it has yet received.

The parish school should be the special charge of every good

farmer quite as much as of the clergyman or the squire. It

should be the subject of his thoughts and of conversation with

his neighbours
;

for, whatever may be the value to him of other

machinery or inventions, let him be sure that there is none that

will more affect his prosperity as a farmer and his satisfaction as

a man than this machine for the cultivation of his labourer.

Let him determine to assist in making it work, constantly,

easily, and efficiently. Let him consent—I do not say con-

descend—to take the requirements of his own younger children

as a gauge of what his labourers' children also should receive.

Let him ascertain, not illiberally yet with practical economy,
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the necessary cost, and seek to apportion it fairly among the

recipients. Let him not think that either charity or wisdom
require us to qivc gratis food to the mind any more than to the

body ; but rather by every encouragement to make this food an

object of general desire, within the reach of average industry.

Need I say that by this very appeal I am supposing no low

standard of education for the farmer himself ? And yet, whatever

may be the honourable exceptions to be found in certain, indi-

viduals, or even certain counties or districts, I fear it is a truth

too real to be disavowed that the low standard of the farmer's own
education has been the principal impediment to his encouraging

as he ought the education of those he employs.

West Buckland, South Motion.

APPENDIX.

DEVON COUNTY SCHOOL.

Debtor and Creditor Account, from the Foundation in 1858 to the

of 1863.

Dr.
To 225 shares (25Z.)

Mortage and loan

Old buildings sold

Supscriptions for play-

ground
Boys' payments

£
5,625

906
315

J
153

5,001

12,061 5 11

Cr. £
By old buildings . . 937
New buildings and land 4,345

Repairs of building .. 36
Furniture 879
Books and advertise

ments
Preliminary and inci-

dental

Salaries

Board 3,957

Balance 87

"} 477

1,071

End

s. d.

.18 8

8 8
0 0

15 5

18 8

67 3 6

7 10
19 1

14 1

12,061 5 11

Statement of Beceipts and Expenditure on Bevenue Account, for the Year

ending December 31st, 1863.

£ s. d.

} 1298 19 0

} 335 4 6

12 7 0

} 9 15 0

51 2 2

Dr. £ s. d. Cr.
188 19 6 Charged to boys for

995 11 6 board and tuition ..

Books, including prizes

Repairs of building ..

21 19 8 Charged to boys for

36 0 0
47 14 10 Donations for prizes ..

Advertisements .. 11 4 9 , Scholarships given by
13 3 10 Rev. J. L. Brereton

Taxes and interest 46 5 1 Balance ..

Sundries supplied to)
336 13 6

Scholarships 9 15 0

1707 7 8 1707 7 8
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Four weeks' Housekeeping Account, from November 5 to December 3, 1861.

£ s. d.

Baker .. .. 1,552 lbs. bread 1115 4
Miller .. .. 140 lbs. flour 13 0
Butcher .. 1,055^ lbs. meat 26 1 11

Brewer .. 36 gallons beer 1 16 0

„ .. 64 gallons cider 2 0 0

Coals .. .. 75 cwt 4 13 9

Dairy butter and esgs 4 5 2

„ .. 133 quarts of milk 0 11 6

Grocer .. 14§ gallons of oil, &c. &c 10 18 6

Green-grocer .. potatoes and vegetables .. 3 19
. 4

Sundries 1116
Washing 2 18
Wages 6 18 0

£ s. d. 77 5 8

43 bovs, four weeks at 8s. .. 68 16 0) r , 1( , ft

3 masters „ 10s. .. 6 0 0) '* 10

6 servants —i

52 total.

21. 19s. 8d. excess on our average, but this included 2?. charged to head

master for a private party.

1055j lbs. of meat consumed by fifty-two persons in four weeks, being

36 j lbs. less than I lbs. for each person per diem.

1692 lbs. of bread and flour, ditto, being about 1| lb. for each person

per diem.*

Remarks by the Editor.

A few words of explanation gathered from the Appendix to

Lord Fortescue's Book may be of service, and first it may be

remarked that the scheme contemplates the creation of 300
shares of 25/. ; therefore 75 such shares are still to be disposed

of; if these should be taken up the mortgage and loan might be

paid off, and a balance of 900/. remain in hand.

It appears that the aggregate of the boys' payments from the

first to the end of 1863 nearly balances the outgoings for salaries

and board ; but for the year 1863, the boys' payments exceed
" Salaries" and " Board" by nearly 114/. In 1863 there were

50 boarders ; the present year starts with 60.

The records of this institution show how it has gradually

moulded itself on the requirements of the times and the

dictates of experience ; and in this point of view it is interesting

to compare its existing financial position with the scheme

* Mr. Brewer, steward to Earl Fortescue, examined these accounts from
Aug. 15 to Dec. 31st, 1801, and certified that, allowing 9/. 10s. for extra expense
at the opening of the new buildings, the expense for board, service, and washing
averaged 8s. per week for each boy, and 10.?. per week for each master.
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which Prebendary Brereton propounded in 1853 and expanded

in 1858, as well as with the prospectus published in 18G2.

In his letter of 1858, Mr. Brereton contemplated a large

infusion of the " industrial " element, and whilst the proposed

charge for a boarder, who did five hours' work on the farm, was

20/. per annum, he who did no work was expected to pay 45/.

It is very satisfactory to find that actually the question has

been whether 23 or 25 guineas should be the total average charge,

a small difference being made between, the senior and junior

classes.

The same letter proposed a graduated scale of charge for

tuition for day scholars of from 5 to 10 guineas per annum.

The prospectus of 1862 assumes the following shape :

—

£ s. d.

For buildings 4000 0 0
For furniture 1000 0 0
For advertising and preliminary expenses .. .. 500 0 0

For Working capital 500 0 0
»

6000 0 0

"The permanent school," it is there stated, "will, when com-
pleted, have cost 3000/., and have ample convenience for at

least 100 boarders ; " some temporary wooden buildings with

other incidental expenses had cost 1000/. The tentative process

adopted in the formation of this school, though wise and prudent,

was not conducive to ultimate economy. The excess of the

actual expenditure over this estimate being mainly due to the

expedient of " temporary buildings."

The board of the boys, including food, washing, and attend-

ance, is estimated at 8s. per week, that of the masters at 10s., for

40 weeks in the year. An additional sum of 1/. per head is

added to cover casual expenses.

The Educational Staff consisted of a head master and three

assistants.

The head master cost, including board and washing, 120/.,

he had besides a comfortable house in the buildings. The
undermaster's salaries and board amounted to 150/. ;

including

extra masters, the cost of tuition made altogether 300/.

Annual repairs were estimated at 100/. ; a liberal allowance.

It was calculated on this basis that if the school were full, a
dividend of 500/. on a capital of 6000/. would accrue.

Some of these items call for special consideration from those

who would copy this model ; a very little consideration and
knowledge of the world is required to see that a great deal of
labour of love is here performed, which is not and cannot be
charged in the account. The sum of 300/. is but a poor pro-
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vision for the instructors, if all the responsibility, the discretion,

and the ruling power required, is to be provided from this fund.

Apart from endowments, which are in contemplation, or gra-

tuitous service, the payment of 5/. per boy, to provide a fund of

500/., is probably the lowest that can ensure efficiency ; and this

is a lower rate per head than Mr. Brereton contemplated in

1858, when he included the cost of supervision on an extended
scale in the account.

If we would make a separate estimate of the cost of lodf/inc/,

we may reckon that to provide 5 per cent, interest on 6000/.

(300/.), with 140/. for repairs and taxes, 440/. in all, a payment
would be required of 4 guineas per head from each boarder,

besides a 1 guinea fee from, say 20, day-boys.

The board, as we have seen, is set at' 17/. ;
any estimate,

therefore, for general application would probably allow

—

£ s. d.

For board 17 00
For lodging 440
For tuition 5 5 0

2G 9 0
Or, say, 281. for the senior class, and 25?. for juniors.

This review would be very incomplete without some mention

of the endowment of the chaplaincy with 1000/. by the late

Earl Fortescue, as well as of the scholarships or prizes already

presented or in contemplation.

Prebendary Brereton now gives annually two scholarships,

one of 15/., the other of 10/., and it has been so provided that

his benefactions will be made permanent. The present Earl

Fortescue has offered 500/., and the late Hon. J. Fortescue left

200/. for the endowment of scholarships connected with this

institution. The Bishop of Exeter gives a scholarship of 5/. for

knowledge of Holy Scripture.

W. H. Hooper, Esq., the Rev. H. S. Pinder, Lord Poltimore,

and the Rev. W. Thorold have likewise given smaller bene-

factions.

A residence of thirty years in the University of Cambridge
gives me some confidence in avowing my belief that in no other

way could benefactions of this kind and extent have been made
so telling in our present social and intellectual position.

At Cambridge a scholarship of 10/. or 15/. a year is almost

valueless, so little does it contribute to the sum of a poor scholar's

necessary expenditure, while as badges of proficiency we have

enough and almost to spare of such rewards. In a county school,

a scholarship *in the usual sense, tenable for two or three years,
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not merely an .annual prize, would give continuity, as well as

1 i fe to the course of study.

The bare mention of such scholarships is very suggestive to

those who are familiar with the fate of such endowments at

Cambridge and elsewhere. Here in many instances the unfore-

seen change in the value of money, in some, want of equity

in the interpretation of Statutes, has converted that provision,

which in primitive times was a fair maintenance for a scholar,

into a trifling honoi'afium.

Hence Exhibitions to the Universities, which once served to

leaven the grammar schools to which they were attached, now go

a-begging, or are not filled up. These institutions once gave an

adequate impulse to the education of the whole class of yeomen,

when it occupied (relatively to the learned professions, to com-
merce, and to trade) a more important position than at present.

We have, therefore, not so much to deal with a new want, as

to meet the defects which decay, social changes, and abuses have

wrought in a once sufficient provision.

It may be asked, Why not, as of old, connect such provision

with the Universities ? Various considerations, however, lead to

the conclusion that it is easier, if not better, to create new
machinery than to attempt to resuscitate the old.

Rightly or wrongly our ancient Universities seem hardly to

desire to attract to themselves really poor scholars, unless they
' be of remarkable ability. Without a revolution in the social

habits of the students, they could hardly there find a place ; and
such habits, if not beyond control, yield but slowly, and then

to example or religious principle rather than to prudential

motives
;

and, lastly, on such large and rich bodies any new
influence must be exerted on a large scale if it is to be effectual.

If, then, we turn to such new institutions as that which "the
genius of Mr. Brereton has planned, and his liberality, energy,

and judgment has established,"* we may yet gather for them
some useful warnings from the history of our old foundations.

The importance of endowments in real jjroperty will be one
such lesson. If all our old benefactions had assumed this form
instead of being often money-charges on real property, and if

the proceeds had been equitably administered, in all probability

the constitution of our body of students at the old Universities

would have rested on a far broader basis than at present.

On such benefactions, however, the Statute of Mortmain
imposes a salutary check. A special charter might remove such
difficulty, but then it would further swell the list of preliminary

* Taken, nearly verbatim, from the late Lord Fortescue's inscription on
Mr. Brereton's bust, presented by him to the Devon County School.
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expenses, and it is a significant feature of the times that the

estimate of 500/. "for preliminary expenses and advertisements"

(on a total outlay of 6000/.) was even in the case of the Devon
County School considerably exceeded.

In conclusion, let me express a conviction that, as practical

men, our leading farmers will recognise the importance of a
public school education for their sons ; not so much for its

promise of book-learning (comparatively a weak point) as for the

presence of mind and stedfastness in difficulties, the power of

coping with men, the promptitude of thought, word, and action,

which such a course of training imparts and fosters.

P. H. Frere.
Cambridge.

IV.— Essay upon the Manufacture and Preservation of Cider

. and Perry. By Clement Cadle.

Worcester Prize Essay.

The differences that are met with in cider and perry, even when
made at the same time, by the same maker, and under the same
system of management, must strike the merest tyro in the art as

something strange, showing how very little is known of the scien-

tific principles which regulate the conversion of the juice of
v

apples either into a sweet, pleasant beverage, or into a hard, sour

drink, palatable only to persons long accustomed to its use.

Having paid considerable attention to this subject, I shall

endeavour, in the following Essay, so to combine " science with

practice " as to render it acceptable to the most matter-of-fact

farmer or maker, whilst, by drawing attention to the scientific

aspect of the subject, I hope to induce others to put their shoulders

to the wheel, with the conviction that such light may be thrown

in various ways on the manufacture of cider and perry, as may
render them, in their improved character, nearly equal to the

wines of warmer climates.

The subject, according to the directions given in the announce-

ment of the Prize, may be subdivided as follows :

—

1. Time and mode of gathering the fruit.

2. Different modes of grinding and pressing.

3. The fermentation and after-management.

4. General remarks on the subject.

1.

—

Time and Mode of Gathering the Fruit.

Practice in these respects varies considerably at present, the

most usual way being to let about one-half or two-thirds of the
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fruit fall, and to shake and knock the rest off the trees ; but by this

plan the trees are much injured for the next crop.

The windfall should be kept apart from the riper fruit ; and
that this may be the better done, the ground should be carefully

picked over once every second week, and the fruit kept separate

in the apple-yard.

Any experienced person will be able to decide when the crop

is ripe enough for being gathered ; the mellowness of the fruit,

and the ease with which it can be shaken from the trees, readily

show this ; and it is impossible to lay down any rule as to time,

owing to the differences of climate, soil, and season.

jP* When the fruit is ripe, and the day fine and dry, a careful man
should be selected to go over the trees, armed with a light pole

having a hook at the smaller end, with which he gently shakes

each limb or branch in succession.

The fruit should then be carefully picked up, free from leaves

or twigs, the small apples being put into separate baskets, to be

taken to the apple-yard, for second-class cider ; the best fruit may
then be carted to the apple-loft. They should at first be spread

in the loft about 12 to lB inches thick, but after a week or nine

days, may be thrown up to a depth of 24 to 30 inches. When
the apples are moved for this purpose any rotten ones had better

"be removed to the mill, and any small or unripe fruit, which
escaped notice at picking, should be taken to the apple-yard.

This process of shaking and storing should be repeated in

about a fortnight ; but where the orchards are large, when they

are all once gone over, the men can commence again a second

round. During the second process of shaking it is important that

none of the fruit should be knocked off, as such, not being fully

ripe, will not do for the apple-loft.

When the trees are gone over again for the third time, the re-

mainder of the crop may be shaken off, no more violence being

used than is absolutely necessary. This third gathering must
not be taken to the loft, but should be put in the apple-yard with

the sortings of the first and second gatherings, unless you happen
to have plenty of room under cover. As this portion of the fruit

did not ripen so early nor so fully as the rest, it is best mixed
with the windfalls and sortings for making second-class cider.

The general practice is to leave all the apples in the apple-yard
exposed to the weather until ready for grinding, few persons

having proper accommodation for housing them. When such a

course is pursued, it is important to separate all rotten ones
before making, for even if, as some persons consider, the black
rot in fruit is alone injurious to the cider, still, it is always best to

err on the safe side.

The fruit should not lie more than 2 feet thick in the heap, or
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it is liable to become heated ; and a depth of 1 foot would be
preferable. In frosty weather it is essential to have the heap
covered with a good coating of sweet wheaten straw, which
should be removed when the frost is gone ; but hay must not be

used, as it gives a taste to the cider.

Fruit is much injured by frost on account of its breaking up
the structure of the apple. The juice becomes solid when frozen,

and increases in size ; the cells are then burst, and any rain which
afterwards falls upon the heap washes out the saccharine matter

from the damaged portions, and this encourages decay in the

other fruit.

To the management of pears the same remarks apply with

equal, if not greater, force, more especially as regards the removal

of windfall and rotten fruits.

If the perry is required for bottling or long keeping, careful

selection of the fruit is imperatively necessary ; but if for early

drinking, the same care need not be taken.

When it is desirable to preserve a portion of the fruit for eating

or culinary purposes, it should not be allowed to get too ripe on
the trees ; and generally, the longer it is intended that an apple

shall be kept, the greener should be its state when picked.

The best mode is to take a ladder, and with a small basket

hand-pick the trees over a fortnight or three weeks before the

general crop would be ripe enough to collect for cider, choosing

a dry day, and not commencing till after the dew is off.

The store-room should be dry and, if possible, on the ground-

floor, as the frost affects the fruit more in lofts, especially if not

ceiled inside. The fruit should be placed between good thick

layers of sweet wheaten straw, and left until required for use.

2.— The Different Modes of Grinding and Pressing.

Within the last few years a great alteration has taken place in

the way of grinding in the counties of Hereford, Worcester, and
Gloucester, by the adoption of a system which has long been the

custom in Devonshire. Our old plan was to place 8 or 10
bushels of fruit in a circular trough (a No. 2), round which a

stone runner of about a ton weight was propelled by a horse (see

Plan No. 1) until all or nearly all the kernels and the apples

were ground to a fine pulp. To accomplish this the sooner, the

boy attending to the horse had to move the partially-ground pulp

from the sides of the circular trough to the bottom. This grinding

was usually continued for about two hours more or less, according

to the mill and the fruit. The pulp was then put up into horse-

hair sheets and pressed, and the liquor running from it received

into a stone cistern or vat.

The cumbrous old-fashioned press, with its wooden screw and
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capstan, has long been superseded, although the capstan is still

in use in Devonshire.

No. 1.

pi
7-..

n

—

Section of Cider Mill.

No. 2.

Plan of Ciller Mill.

Scale 8 feet to an inch.

About 26 years ago Mr. Coleman, of Chaxhill, Westbury-on-

Severn, commenced making an improved cider-mill and press,

which could act either as a fixture or a portable mill. (See

No. 3.) It was found that the cider thus made fined better,

and the process was also more expeditious. These advantages,

together with the cost of keeping the old kind of mills in

repair, which landlords were unwilling to undertake, led to their

being superseded, as thev wore out, by Coleman's or a similar

mill.



80 Manufacture and Preservation of Cider and Perry.

No. 3.

Mr. Coleman s Cider Mill.

Coleman's mill consists of two pairs of rollers fixed in a strong

wooden frame ; it is led from a hopper, the apples passing

through the first pair of rollers, which are made of hard wood,

with iron teeth, so as to break the apples, which fall next between

a pair of stone rollers set close enough to break the kernels, and

from these the pulp drops into a trough placed beneath to

receive it.

Mr. Latchem, of Hereford, has also paid considerable attention

to the construction of these mills, and has taken out a patent for

doiti"- away with the iron in the feed-rollers, and substituting

steel teeth fitted into one roller, and working through other steel

teeth on a fixed plate, partly on the same principle as a curd-mill.

The fruit, after passing this " chewer," is ground between a pair

of stone rollers, as before described.

The pulp is removed from this trough to the press, which con-

sists of a very strong wooden frame made of four pieces of oak

morticed together, having a platform made of strong planks wide

enough for the " cheese " to be built upon it. Between the uprights

of this frame a moveable cross-piece is placed, which is grooved
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Cider Machine—P. Latchams Patent.

Scale 1 foot to an inch.

at each end so as to work up and down a' tongue on each upright

of the frame. To the upper side of this cross-piece two screws

are fixed which work into the top of the frame. The pressing

the pulp is usually carried out in this manner :—A small box-

frame is prepared by nailing together 4 pieces of board 8 inches

deep, and of such length as the platform will conveniently allow.

On such a box a piece of hair-cloth is laid, and this is filled with

pulp ; the corners of the cloth are then turned in, the box gently

raised, and another cloth laid upon it, which, in its turn, is filled

with pulp ; and this is continued until the cheese is built up to

the required height. We then place upon the cheese a square .

piece of plank which overlaps 6 or 8 inches on each side, and the

screws being turned alternately, the pressure causes the liquor

gradually to run on to the platform, which has grooves cut in it

to convey the cider into a vat or tub, from which it is removed
to the cask.

In Devonshire the system differs from this ; their plan being to

have an apple-loft over the mill, or pound-house as it is there

called. A raised driving-way is provided at the back, so that a

VOL. XXV. G
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cart can be driven up and tilted. The apples are thus easily got

into the loft. Under this loft is the mill, which is fixed high,

and fed through a hole opened in the loft ; there is little other

difference except that in their mill the pair of upper rollers are

of fluted cast iron. From this mill the pulp is placed in the

press, as before described. Formerly, the cheese was built in

straw, but this has now given way to " cider-hairs ;" and I am
informed that the use of straw is now very rare.

The capstan seems to be still used there, and also the single

iron screw, but this has a catch at the bottom to prevent the screw

running back on great pressure being applied.

Until the portable apple-mills became general, we had a mill

to almost every farm, and even to many of the cottages ; but in

Devonshire one mill ox pound-house serves for a number of

makers, and sometimes for a parish, each person paying so much
per hogshead for the making.

Most of the travelling portable machines in Herefordshire

have two presses with each mill, and are worked by two horses,

making 1000 to 1500 gallons in a day ; sometimes they are

worked by a small portable steam-engine. They are \evy expe-

ditious, and do very well for second-class cider, but if you would
have the best, they are very objectionable, because the different

sorts of fruit very rarely get ripe at once in sufficient quantities

to enable you to make much at a time. Much cider is therefore

spoiled, the fruit being ground when too green, by those who are

impatient to finish the process. I think that each farm or holding

should have a mill of its own, even if it be only a small hand-mill.

There are several other rude plans of grinding, such as nut-

mills, graters, scratchers, &c., but they are so objectionable that

they hardly deserve notice.

All metallic substances should be kept from contact with the

pulp, as chemical combinations immediately take place on
contact ; for instance, if you take a clean knife and cut an apple

through, the knife quickly becomes black, as well as the apple.

For this reason I think the iron teeth and cast-iron in the rollers

are objectionable, as also the steel ones, although perhaps not to

the same extent. I should recommend that this iron be removed,

and fluted rollers of larger diameter be made of some hard wood,

such as yew-tree, or American iron-wood. No doubt more power
would then be required to work the mills, but this would be of

little consequence if the produce was first-class cider.

When this new mode of grinding was first tried, there was
great complaint amongst the labourers that the cider did not

agree with them, and this was generally attributed to the iron

;

but in my opinion, the green state of the fruit when ground made
the juice harsh, and caused irritation in the system.



Manufacture and Preservation of Cider and Perry. 83

The use of mangolds before they get ripened either by the

action of the frost or by storing, appears to exert a similar un-

favourable influence on stock.

One of the great errors in our present system of cider-making
is that the pulp is pressed too soon after the fruit is crushed.

Under the old system the grinding took several hours, and this

delay was beneficial. Even now, most judges of cider will tell

whether the ckler is made on the old system or on the new : the

latter creates such a peculiar harsh taste that many of the very

best makers even now prefer the old mill.

Much of the flavour and richness of cider depends upon the

fermentation commencing before the pulp is pressed, for by this

means the essential oils in the kernels are extracted, and the juice

becomes more perfectly prepared for producing a full-bodied

cider. It has long been the custom in Devonshire not to press

out the juice till the day after the apples are ground into pulp

;

and several makers have assured me that the best cider was that

which was ground on Saturday and not pressed out till Monday.
In our own district many makers under the old system, when
they want to make some very prime cider, prefer letting the pulp
remain all night before it is pressed. The adoption of this

alteration may be strongly recommended ; it only requires an
extra vat or two to hold the pulp, whilst the improved result

will, I am fully convinced, amply repay the little extra trouble

involved.

In pressing the cider it is very important to take plenty of
time, and do it gradually, for if the liquor rushes through the

hair it takes with it much more sediment than is desirable : the

clearer it is the better.

We may well take a lesson from the manner in which wines
are fermented, as much as three or four days being allowed to

elapse between the crushing of the grapes and the removal of the

clear liquor, which is then allowed to run off as bright as

possible.

When pressed for time many makers of wines crush and press

their wines at once, making a white wine ; but this is of inferior

quality, since the colour, flavour, and aroma of the fruit can only
be extracted by the slower process.

3.— The Fermentation and After Management.

In making cider it is very essential to have the fruit as ripe
as possible, not only for the sake of the saccharine matter, but
also of the essential oils derived from the ripe kernels, which
influence the keeping qualities as well as the flavour of the cider.

Dr. Voelcker has kindly furnished me with the following
analysis of some common Somersetshire cider, such as is used by
agricultural labourers :

—

G 2
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Quantity per Imperial Pint.
Grains.

Water 8292-41
Alcohol 3(!7-G9

Grape-sugar 31-67

Gum and extractive matters 45-05

Albuminous compounds 1*94

Malic acid 44*86

Mineral matter (ash) 18-38

. 8802-00

The above analysis shows that a large quantity of malic acid

is present in the cider, as well as in the apple in its natural state,

and it is this acid which gives the rough taste so much relished

by cider drinkers, although in many writings upon this subject

it is mistaken for either lactic or acetic acid.

The first point to be secured is by the proper exposure of the

fruit to the sun to get the starch and pectin, which is largely con-

tained in unripe fruits, converted into grape-sugar as much as

possible, and this change is further assisted by keeping the fruit

some time after it is picked. After breaking or grinding the

fruit, the first change results from the combination of the oxygen
of the air with some of the materials of the fruit, upon which,

no doubt, the colour depends, for, according to Liebig, " we are

able, to produce from malic acid and ammonia aspartic acid,*

which is colourless and crystallized, produces, when oxygen is

present, by absorbing ammonia, the splendid red dye orcein."

When a ripe apple is cut or broken through and exposed to the

air, it becomes of a beautiful red colour in a short time, probably

from the same action. Should this theory be right, it affords

another inducement to gather the fruit as ripe as possible, for we
know that cider made of unripe fruit is of a pale colour.

From the albuminous substances in the fruit a vegetable fer-

ment is formed, which, after the vinous fermentation is over, it

is very essential to get rid of as completely as possible. This
ferment acts by changing the grape-sugar into alcohol and car-

bonic acid, thus : 1 equivalent of alcohol consists of 4 equiva-

lents of carbon, 6 of hydrogen, and 2 of oxygen ; 1 ditto of

carbonic acid of 1 equivalent of carbon, and 2 of oxygen ; 1

ditto of grape-sugar of 12 equivalents of carbon, 12 of hydrogen,

and 12 of oxygen ; and the change would be that each equivalent

of grape-sugar produces 2 equivalents of alcohol and 4 of

carbonic acid, thus :

—

Carbon. Hydrogen. Oxygen.

2 equivalents of alcohol (G,, Hc, 0, X 2) .. = 8 12 4

4 equivalents of carbonic acid (C, 02 x 4).. = 4 0 8

1 eq. of grape-sugar .. =12 12 12

* Page 180, Letter 10, third edition.
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But of the cause of this change I believe very little is known.
Professor Fownes, in his Manual of Chemistry, p. 417, says,

"It is certain that decomposing' azotised bodies not only do

possess very energetic and extraordinary powers of exciting

fermentation, but that the kind of fermentation setup is in a great

degree dependent on the phase or stage of decomposition of the

ferment." He thus evidently thinks there are different kinds of

fermentation resulting from the condition or character of the

ferment.

In a conversation I have recently had with Dr. Voelcker upon
this subject, he told me that the principal point is to get a right

kind of fermentation, as each kind of ferment produces a like

fermentation in the liquor to which it is applied. Thus, if you
apply the vinegar-plant (commonly called "mothers") you get a

vinegar or acetous fermentation ; from a top yeast you get a top

fermentation ; from a bottom yeast, a bottom fermentation ; from

a ropy yeast, a ropv fermentation in the liquor to which it is

applied. It has been said that each kind of ferment produces

a separate and distinct plant of its own ; and this might pos-

sibly account for the different kinds of fermentation in cider,

which I will now proceed to explain, only premising that

the temperature of the air and the condition of the atmosphere

exert a powerful controlling influence on the character of the

fermentation which is produced.

We will first notice the vino*us fermentation. This has

different stages. The first change we notice is that in which the

liquid throws some of the sediment out at the bunghole, whilst

another portion settles to the bottom, and this is often so com-
pletely done that the liquor remains clear and blight. When
violent fermentation afterwards sets in it makes the cider or

perry thick and turbid, even if bright before ; and if this is

allowed to go on it will spoil the cider in a few days. It is this

second stage, or violent fermentation, which all cider-makers

dread, and try to prevent, whilst the first they encourage as much
as possible. This rapid or violent action is frequently mistaken
for the acetous fermentation, because of the increased acidity

ot the liquor, which, however, may generally be traced to an
excess of malic rather than acetic acid.

All cider-drinkers like the flavour of the malic acid ; but no
one likes the acetic acid, or sharp taste. Malic acid is the

natural acid of the fruit, and as long as the sugar or saccharine

matter is in excess only the sugar is tasted ; but as the fermenta-
tion proceeds the sugar is gradually changed into spirit, and then

the malic acid gets in excess, and you taste its flavour. This
accounts for the fact which has puzzled many persons, that a
cask of cider may be found sweet one day, but acid when tasted
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the next day. The cider of which the analysis is already given

contained 44"86 grains of malic acid to 31*67 of grape-sugar,

consequently that sample no doubt tasted of the malic acid,

which was in excess of the sugar ; but in the apple itself there is

6'45 per cent, of sugar to "11 of malic acid ; hence all newly-

made cider is sweet, and the greater the quantity of saccharine

matter it contains the longer it will remain so, provided that the

rapid fermentation is not allowed to go on. Malic acid, we have
seen, is present in the apple before the juice is pressed ; but

the acetic acid does not exist until it is formed in the cider. You
very seldom get it before May ; and it is due either to the cask not

being air-tight or to the cellar or place where the cider is kept

being above 60° Fahr., unless, indeed, the cider should happen
to be put in a cask which has some of the vinegar (or " mother ")

plant left in it, which will, of course, soon induce the acetous

fermentation.

The third kind of fermentation is the slow fermentation : this

is continually going on, even if the cider or perry is bottled, or

otherwise kept free from contact with the air. This we cannot

avoid, "neither would it be advisable ; for as the freshness of

spring-water is due to the presence of carbonic acid, so likewise

the sparkling properties of cider or perry arise from this gas—

a

product of fermentation without which they would be flat and
unpalatable.

Some writers have supposed that malic acid is formed in the

liquor as it matures by a gradual process of oxidation, such as

the following series may represent : Alcohol (C4 ,
H

6,
Oa) ; then

aldehyde (C 4 ,
H

4 ,
Oa) ; then acetic acid (C

4,
H

4,
0

4) ; and lastly,

malic acid (C
4 ,
H

3 ,
O

s).

But if this theory were correct, acetic acid must always exist

before the malic acid is formed
;
whereas, in fact, the reverse is

known to be the case. We must conclude that the malic acid

exists naturally in the fruit.

The Management of Cider.

The juice, when pressed out, if it be intended at once to place

it in the cask, should first be strained : an old cider-hair which
has got thick from use may be fitted to the tunpail, and if a

little coarse charcoal is placed in the bottom it will be all the

better ; the cider or perry should then be strained so as to separate

all the loose floating vegetable matter. It should remain in this

cask, and on no account be racked or touched until it is perfectly

clear from working at the bunghole and from settlement to the

bottom. Sometimes this fermentation will not commence without

assistance, by the addition of a little of the active ferment from a

cask that is working.
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The vinous fermentation generally occupies a week or nine

days, and sometimes even longer ; but as soon as the must drops

from the lmnghole to the bottom, which will be in a day or so

after it has finished throwing up, the liquor should be immediately

racked into a fresh cask.

I should strongly recommend that the juice be strained into

vats holding from one to three hundred gallons, and left there to

ferment ; for the ferment generally separates better there than in

the cask; and the cider can be drawn off without disturbing the

sediment at the bottom, or the scum and must floating on the

top.

When this system is pursued it is very essential to remove the

scum from the top ; and great care should be taken that this is

perfectly done, for on this depends much of the after-trouble.

This scum contains an active ferment which is very liable

to get mixed with the liquor on tunning it into the cask, and
this is certain to cause trouble : the same may be said of the

"settlings." In all cases, before using a cask, it should be

well washed, and, if not sweet, should have the head taken

out, be well scrubbed, and put to dry. When a cask is wanted,

it is desirable, before using it, to take a brimstone* match, or

piece of brown paper on which some melted brimstone has

been run
;
this, after being lighted, should be suspended by a

piece of wire inside the cask, and the bung inserted. As soon

as the oxygen of the air is exhausted it will go out ; the remains

of the match may then be removed, and the cask filled. This
will take away any smell or unsweetness which the washing failed

to remove, unless the wood be thoroughly saturated with bad gases,

in which case nothing will thoroughly cleanse it, and the best

way will be to direct the cooper to shave or pare the whole of the

inside of the cask, and then let some freshly-ground must stand

in it for a week or so, changing it every day. Too much care

cannot be taken to have a clean cask, some hundreds of vessels of

prime cider being annually spoilt from neglect in this respect.

The liquor having now got over the vinous fermentation, and
become clear, should be kept from the air as much as possible.

The best means of accomplishing this is to place a bung in

the cask, and, having bored a hole in it, fix a small tin tube

with the longer end through the bung, and the shorter end
inserted into a. small tin can filled with water ; the tube will

allow the carbonic acid to escape, and will save your cask. Many
persons recommend bunging the cider up at once ; but in so

doing you endanger your casks and the liquor. The accumula-
tion of carbonic-acid gas consequent upon rapid fermentation
would burst the cask, unless it should happen to be very strong

;

but the use of the tube, whilst it allows the gas to escape, pre-
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vents the access of air, and also indicates the state of the liquor.

It is so cheap as to be at the command of everybody, and only

requires a little attention to keep the water in the cans an inch

or so above the bottom of the tube. If the supply of water is

neglected, or if the tube is not properly fixed, the plan necessarily

fails. The better to secure an air-tight joint, some clay should

be moulded round the bottom of the tube next the cask.

The cider should be looked to every morning, when it will be
easy to detect any case of rapid fermentation, by observing the

rate at which the bubbles of carbonic-acid gas escape. In such
case the cider should be immediately racked into a fresh cask,

the tube and bung being placed in as before. When the old

system is adopted, and the casks left open, they should be gone
over every morning, with a lighted candle in the left hand, and
in the right a stick about a foot long. This stick should be split

at one end, and about an inch of candle inserted in the cleft.

This being lit from the candle held in the left hand, is lowered
to the bunghole of the cask. If the candle goes out, it shows
that carbonic acid is given off and fermentation is proceeding too

rapidly ; the cider must then be at once racked into a fresh cask.

By this means, with ordinary care, any rapid fermentation may
be immediately detected, and kept under control. Should the

liquor continue bright and clear till February, I should recom-
mend that nothing further be done to it ; but should it not be

bright, it should then be fined with isinglass, &c, in the follow-

ing manner

:

Take an ounce of isinglass for each hogshead of cider, and
place it to soak twenty-four hours in some cider or water, then

beat it up with a whisk until it becomes a thick gelatinous frothy

fluid ; then rack about half a cask of cider, mix the isinglass

liquid with a can full of cider, whisk them together, and pour

into the cask, half filled with cider ; then finish filling the cask

to within a couple of inches of the top or bunghole. In about a

week or nine days the cider should be racked off from the isin-

glass
;
and, should it not then be clear, the same process is to be

repeated.

In Devonshire they use stewed or baked apples instead of isin-

glass. A sufficient quantity of large apples are put aside in the

autumn, and, if the cider is not clear aTaout the middle of January
or beginning of February some of the apples are baked or stewed,

then mashed and passed through a sieve to remove the cores,

rinds, and kernels. They then take about a cjuart of this pulp,

and apply it in the same way as the isinglass, already described.

Many consider that it does not impoverish the cider so much as

isinglass, but rather gives it something to feed upon. This is

the cheaper process ; I think it is immaterial which is used, so



Manufacture and Preservation of Cider and Perry. 89

long «is they are properly managed ; each acts by slowly settling

to the; bottom, taking with it the matter floating in the cider.

Cider should always be racked off from the isinglass or apples
;

otherwise, in case of a change of temperature, or other causes,

the sediment has a tendency to rise in the liquor, and the fer-

mentation recommenc es. Should this fining process not succeed

the first or second time, it may be tried a third time : as soon as

the cider is fine and racked off, it may be bunged up.

It is important to get this fining done in cool weather, and
before February is out ; because " alcohol does not combine
with oxygen at a temperature of from 46° to 50° Fahr., and the

affinity is but slight at slightly higher temperatures " (Liehiq).

We seldom get the acetous (or vinegar) fermentation before

March, and hence the importance of getting the fining com-
pleted, and the cider free from fermenting matter, before this

time, when a temperature of 55° to 60° will occasionally be

reached. After the cider is bunged up a coating of well-tempered

clay should be put on the bung, to close it more completely.

Many casks of cider are spoilt from neglect of this precaution,

and also from using bungs made of porous wood, and in some
cases from the bung not properly fitting the bungholfe.

In the case of perry, some little differences may be made. The
pears should not be allowed to get quite so ripe as apples (for

they decay inside) ; and after the juice is pressed, it should be
carefully watched after it is placed, in the cask, as in from four

to six days, or a day or two after the vinous fermentation com-
mences, it will run freely through bags of very fine canvas, or

brown holland. To render this straining more effectual the perry

should be placed in open tubs, having some albuminous sub-

stance, such as blood, eggs, milk, or flour, mixed with it, and be
there left from twelve to twenty-four hours. During this time the

sediment and fermenting matter, if at the proper stage, will unite

with the albuminous substance. In consequence of the difficulty

of getting the liquid to' run fine through the bags, conical bags
slightly curved like a horn, are used, having a small hoop sewed
on to the top of the bag : four, six, or eight of these are fitted to

a frame. The perry should pass through these bags quite clear and
bright in ten minutes after they are filled : to test the proceeding,
let some be caught in a wineglass ; if the canvas does not clear

it sufficiently, some flour may be sprinkled on the inside of the
bags. As soon as the bags are running perfectly clear and bright,

the perry may be collected in a fresh tub ; but all the previous
running should be put by to be again passed through the bags.

This dropping of perry is a very simple operation, but it re-

quires very great attention ; care must also be taken not to touch
or shake- the stand while the process is going on. The clear
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liquor is tunned into a cask, and the bags, after they stop run-

ning, are washed but and refilled in the same way ; this being

continued until the cask is completed. It may then be managed
in the same way as cider with the tubes ; clarified with isinglass

in February ; and finally bunged up securely. Should the tubes

not be used, it is not advisable to leave perry too much exposed

to the air after being dropped. A piece of slate or other flat sub-

stance should be placed on the bunghole, otherwise the perry

may become so flat that it spoils.

Various systems are pursued by the merchants or persons who
make a business of fining cider, and sending it off to distant mar-
kets. They generally fix upon a store or cellar, and buy of the

farmers at a certain fixed price on delivery at the store ; some of

them taking 50,000 to 60,000 gallons. As soon as the vinous

fermentation is over, they watch it carefully, using the candle, as

before described. Should rapid fermentation set in, a few can-

fuls of cider are put into a cask, and then a brimstone-match is

burnt in it ; the cask is then well shaken for five or ten minutes,

so as to mix the gas thoroughly with the cider in the cask. This
cask is then filled with the fermenting cider, and the process is

again'and again repeated on every appearance of rapid fermenta-

tion, until the ferment is destroyed. If the cider is not fine and
clear, it is then made so, bunged up, and sent to the London and
other markets. Most of the cider that is "matched" in this

way has a peculiar taste, due to the gas (sulphurous acid) mixed
with the cider, which is immediately detected by all cider-

drinkers ; it is consequently sent out of the neighbourhood. As
merchants do not " match " all their cider, some of good quality

can generally be obtained, if specially ordered. I cannot recom-

mend this method, except when every other plan has failed.

The beneficial action of sulphur may be clearly traced to the

production of sulphurous acid, which renders the ferment harm-

less.* The sulphate of potash has the same effect.

The colouring of cider, which is requisite in some cases, espe-

cially with the produce of some soils, is generally effected with

burnt sugar. The sugar is placed over a very slow fire until the

water is evaporated, being constantly stirred to prevent its becom-

ing solid. A little may then be added to the cider until the

required colour is obtained, which should be a rich amber tint.

Another method is to soak some chips of logwood in some water

or cider, and add it to the cask. The simplest and best plan is

to grow a few roots of purple beet with the mangolds ; these

* Liebig explains that this sulphurous acid, having a greater affinity for oxygen
than the substances which excite acidification or than the wine itself, withdraws it

from them, and in so d /uig, becomes converted into sulphuric acid.

—

Letter xix.

p. 241, fourth edition.
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may be ground like the apples and the juice pressed out. When
the cider is racked, add from two to five quarts of the clear juice

to each cask of cider, or a few may be placed in the mill, and
pressed with the apples. I have seen a beautiful colour thus

given to cider grown on dry sandy land, which would naturally

have looked more like whey. Cochineal is also sometimes used.

General Remarks on the Subject.

I should recommend that the mill or cellar be built partially

underground, for three reasons : 1st, To keep the temperature

more on an equality in winter and summer ; this should never

exceed 55° Fahr., as whenever it rises to 60° Fahr. it favours the

acetous change. 2nd, To facilitate the construction of a loft

above for storing the apples, and of a raised driving way, which
should, if possible, be on the south side of the building ; all doors

and windows to the cellar being on the north side. By this

means the sun would be kept out, and the earth, by which the

driving way is made, would keep the south side cool during the

summer months. The third reason for this plan is, that the far-

ther the cider is from the roof the better ; and this roof must on
no account be covered with slate, but with some light-coloured

tiles or thatch, which will not draw the heat. The loft above

can be used as a granary at other seasons of the year.

In recovering sharp or rough cider, it is a good plan to boil

a few pounds of hops in some water, and pour them into the

cask. If some molasses, treacle, or honey is added to the hops
the improvement will be still greater ; chalk may also be used

for the same purpose. If lime is used, it must be exposed for a

long time to the air
;
otherwise, by taking up the carbonic acid,

it will make the cider very flat. Rossiter's and other compounds
are largely used for this purpose ; their active properties are, how-
ever, all derived from lime or chalk. These only partially recover

the cider: our object must be to make it good and keep it so.

Most of the cider-merchants employ a saccharometer to detect

any tampering with the juice before it is brought to them. This
instrument gives the amount of saccharine matter. The density

of the juice generally runs from 1070 to 1080—water being 1000.
Various modes have been adopted to raise the proportion of
saccharine matter, but without any real practical benefit. To test

the use of sugar (which I suggested in my Essay upon the Making
and Management of Cider, written for the Herefordshire Agri-
cultural Society, in 1859) I made three hogsheads of cider the

same day, and treated all alike ; into one I put 20 lbs. of lump
sugar, into the next 8 lbs., the other being left without any. The
after-management was identical ; and when I tried the cider, in

six months' time, the cask with the 20 lbs. of sugar was no sweeter
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than that which received none ; but it was exceedingly strong. I

am therefore disposed to recommend the adoption of a good
system of manufacture, rather than the use of sugar or spirit, to

add an unnatural strength to. cider.

In this essay I have very freely stated my views, in the hope,

already expressed, that the attention of others may be drawn to

the subject, which is well worthy of the attention of the farmers

of Worcestershire, Herefordshire, and Gloucestershire. I am
satisfied that the quality, and consequently the market value, of

cider may be very much improved ; but at the same time I must
add that the personal superintendence of the master is imperatively

necessary ; for the first and last rule, as regards cider-making, is

for the master to attend to it himself and not leave it to his men.
In conclusion, I will give the system pursued by Mr. Hill, of

Egleton, near Ledbury, who took the prize at Hereford, in 1859,
for the best hogshead of cider, and is noted for producing first-

class cider. He says, " the best sorts of fruit are the Royal
Wilding, Foxwhelp, White Beech Normandy, Yellow Styre,

Handsome Mandy, and Skyrme's Kernel."

He uses mixed sorts of apples ; and when these are mellow
they are well ground in an old-fashioned mill. The liquor is then

strained, put into a cask, and racked as soon as fermentation

takes place, and this is done again on every appearance of

fermentation. After some weeks, if it is not bright, an ounce
of isinglass is added, and this is repeated once a fortnight until

the cider is quite as bright as sherry wine.

On each occasion of racking, the sediment or grounds are placed

in tubs, mixed with some albuminous substance, and dropped

through some bags ; a canful, or sometimes two, of these drop-

pings is put to each cask after it is racked. Some hogsheads

require three doses of isinglass, &c. ; others not half as much.
This, of course, depends upon its fermentation. Cider, to be

rich and full in the mouth, fit for bottling, should be allowed to

ferment as little as possible.

By these means he has made cider and sold it as high as 5s.

per gallon. He also told me that, as many of the old sorts of

apples are going out, it is considered that they may be renewed
by continual regrafting upon young stocks. Thus, take as good
a graft as you can get, and put it on a good thriving stock ; and
then in a year or so take another graft from this and put it on
another stock, and so on. He has tried some three or four suc-

cessive graftings in this way, and each time the tree shows
more energy than the preceding one.

Balliiigham Hall, Boss.
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—

Report of Experiments on the Growth of Wheatfor 20 Years

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

F.C.S., and J. H. Gilbert, Ph. D., F.R.S., F.C.S.

The records of a field of 14 acres in which wheat has been

grown without manure, and by different descriptions of manure,

year after year for twenty successive seasons, without either

fallow or a fallow crop, and in which the lowest produce

was in the first year 15, and in the last 17£ bushels, and the

highest in the first year 24J, and in the last bushels, cannot

fail to be of much interest at once to the practical farmer, to the

economist, and to the man of science. Accounts there have

been before, of the growth of wheat for many consecutive years

apparently with great success, and without much evidence of

exhaustion, on soils of admittedly extraordinary fertility ; and
the recent experience of the Rev. S. Smith, of Lois Weedon,
has shown that, on his soil at least, many wheat-crops can be
taken, under a system of alternate crop and fallow, without

reaching, at any rate for many years, the point of deterioration.

History also tells us of large tracts of land on which the wheat-

crop has been cultivated year after year for many years, but

which have eventually succumbed to the unnatural strain put

upon them. The records to be laid before the reader in the

present paper refer to conditions of growth like in some points,

but essentially different in most, to those of the cases to which
allusion is here made.
The experiments have been made upon what may be called

fair average wheat-land. But, as the rental of similar land in

the immediate locality ranges, and has ranged for many years

past, only from 25s. to 30s. per acre, tithe free, and its wheat-

crop under the ordinary management of the district certainly

does not average more than from 25 to 27 bushels per acre

once every five years, it is obvious that, in a practical point

of view, it can lay no claim to extraordinary fertility, or to be
ranked on a higher level than a large proportion of the soils on
which wheat is grown with a moderate degree of success under
a system of rotation and home manuring. Such, in an agri-

cultural or commercial point of view, were the general charac-

ters of the land. Speaking still in agricultural language, it may
be said that the soil is a somewhat heavy loam, with a subsoil

of raw yellowish red clay, but resting in its turn upon chalk,

which provides good natural drainage.

The questions arise :—What are the grain-yielding capa-
bilities of such land ?—what its powers of endurance ?—in what
constituents, or class of constituents, does it soonest show signs
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of exhaustion ?—and how far will the answers arrived at on
these points in reference to it, accord with, or be a guide to,

those which would apply to any large proportion of the arable

land of Great Britain when farmed in the ordinary way, with

rotation ?

When this Journal first appeared, now five-and-twenty years

ago, such questions as these were hardly thought of, excepting

by a few philosophers and economists whose speculations were
scarcely heard of, and still less heeded, by any considerable

number even of the most intelligent of agriculturists. Since that

period, however, matters have very much changed ; and the

history of the change shows it to have been due to by no means
one cause alone. Almost coincidently, or at any rate following

very closely upon one another's footsteps, and each reacting

upon the other, the increase of population, commercial freedom

and competition, a vast increase in scientific knowledge, and
extensive diffusion both of it and of information of a practical

kind bearing upon the farmer's art, have contributed to the

wide-spread spirit of enquiry of the present day on such subjects.

But it is especially to the laborious investigations on agri-

cultural chemistry of Boussingault, and to the generalisations of

Liebig to a great extent founded upon them, nearly a quarter

of a century ago, that we must attribute much of the stimulus

and direction that has been given to chemical enquiries in con-

nexion with agriculture in recent times.

As bearing upon the plan adopted in our own experiments, it

may be well very briefly to recall attention here, to the state of

knowledge and opinion on some important points, about the

time of their commencement, and during the earlier years of

their progress.

Leaving out of view the many important .preliminary points

established by others, which were essential as a starting-point

for Boussingault's researches, it may be stated that already before

1840, that indefatigable and most careful experimenter had deter-

mined, as far as the then known analytical methods permitted,

the amounts of the most important constituents of agricultural

produce put upon the land in the manure, and taken off in the

crops, through several courses of rotation. His more important

conclusions, stated in a very few words, were—that much more
carbon and nitrogen were removed in the crops than were sup-

plied in the manure ; that the best rotations were those which
accumulated the most of those constituents from the atmosphere

5

that some plants, especially Leguminosse, accumulated more
nitrogen from the atmosphere than others, and not only con-

tained more in their removed produce, but by their residue left

the land richer in nitrogen than it was before ; and that the
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value of manure was to a great extent measurable by the amount
of nitrogen it contained.

In Liebig's first work on 'Organic Chemistry in its appli-

cations to Agriculture and Physiology,' published in 1840, he
illustrated, more pointedly than Roussingault had done, the

importance of the incombustible or ash-constituents
;
which, to

distinguish them from carbonic acid, water, and ammonia,
from which the organs of plants were in great part formed, he
designated as " inorganic ". substances. He, at the same time,

also insisted strongly upon the importance of the nitrogen, or

ammonia-yielding matter, of manures.

Soon after the appearance of Liebig's work, Boussingault

published, much more fully, the results of his own agricultural

investigations, and the conclusions deducible from them, bring-

ing out more prominently his views as to the importance, in a

practical point of view, of the nitrogen in manures.

Liebig followed with a new edition in 1843, in which he criti-

cised Boussingault's experiments ; condemned his notion of the

relative importance of the nitrogen of manures ; maintained (in

direct opposition to the view put forward in his former edition)

that the atmosphere afforded a sufficient supply of nitrogen for

cultivated as well as for uncultivated plants
; argued that this

supply was sufficient for the cereals as well as for the Legu-
minous plants ; that it was not necessary to supply nitrogen to

the former ; and insisted very much more strongly than formerly

on the relative importance of the incombustible, or, as he desig-

nated them, the " inorganic " or " mineral " constituents. He
even went so far as to say :

—

" Is fertility not quite independent of the ammonia conveyed
to the soil ? If we evaporated urine, dried and burned the solid

excrements, and supplied to our land the salts of the urine, and
the ashes of the solid excrements, would not the cultivated plants

grown on it—the graminea; and leguminosae—obtain their carbon
and nitrogen from the same sources whence they are obtained by
the gramineaj and leguminosae of our meadows ?

" There can scarcely be a doubt with regard to these questions,

when we unite the information furnished by science to that

supplied by the practice of agriculture."—3rd Ed., p. 204.
Again

—

" The crops on a field diminish or increase in exact proportion
to the diminution or increase of the mineral substances conveyed
to it in manure."—3rd Ed., p. 211.

Somewhat later, he said

—

" It has been demonstrated that ammonia is a constituent part
of the atmosphere, and that as such it is directly accessible and
absorbable by all plants. If, then, the other conditions necessary
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to the growth of the plants be satisfied—if the soil be suitable, if

it contains a sufficient quantity of alkalies, phosphates, and sul-

phates, nothing will be wanting; the plants will derive their

ammonia from the atmosphere, as they do carbonic acid. We
know well that they are endowed with the faculty of assimilating

these two .aliments ; and I really cannot see why we should search

lor their presence in the manures we use."
" The question of the necessity for ammonia in our

manures resolves itself into the question of the necessity for

animal manures, and upon the solution depends the entire future

prospects of agriculture ; for as soon as we can dispense with
bulky farmyard manure, by the use of artificial preparations, the

productive power of our fields is placed in our own hands."

Our former papers published in this Journal have shown that

the results of direct experiment, as well as the general experi-

ence of agriculture as practised in this country, are in the main
confirmatory of the conclusions of Boussingault, and condemna-
tory of those of Liebig, as above quoted; and the records of

continued investigation given in this paper will afford further

evidence in the same direction, in reference to some of the points

in question.

In his more recent works, however, Baron Liebig substantially

affirms much of what we have from time to time maintained in

correction of his own special doctrines. One example will

suffice. In his most recent work— ' The Natural Laws of Hus-
bandry '—in the course of a good deal of illustration bearing

upon the point, he says :

—

" It is easy to see that the accumulation of nitrogenous food by
farmyard manure in the uppermost layers of the ground, so very

important for the perfect growth of cereal plants, must chiefly

depend upon the successful growth of fodder plants."

Here, then, in direct contradiction to the views embodied in

the sentences above quoted from his earlier writings, Baron
Liebig now maintains the importance of the growth of fallow

crops as a means of providing nitrogenous manures . for the

growth of the cereal grains. He does so, however, not only

without any acknowledgment of previous error on the point,

but, as in other instances, seeks to cover his change of view

by putting forth his present opinions as apparently only the

necessary consequences of general or abstract principles laid

down by himself, and by misrepresentation and ridicule of those

whose corrections he adopts.

Prior to the . appearance of Baron Liebig's work in 1840,

numerous experiments, to a great extent suggested by a study of

De Saussure's researches on vegetation, had been made, on a
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small scale, at Rothamsted, on the effects of various mineral and
other substances when applied as manure to a variety of agricul-

tural plants. The most marked result observed in these early

trials was the very striking increase in the rapidity of growth

of certain plants when earthy phosphates decomposed by sul-

phuric acid were employed.

In 1843, it was decided to make experiments at once more
systematic and on a larger scale, on some of the most important

crops of our rotations, to determine, as far as possible, the relative

or characteristic dependence of each, on the soil, the atmosphere,

and manure. Boussingault's researches had been designed to

ascertain what constituents were furnished, respectively by the

soil, the atmosphere, and manure, to the aggregate of crops forming

a rotation, rather than to each description of plant individually
;

and he himself says that his plan and results were silent on the

latter point, though there is no doubt they did, at the same time,

afford some very trustworthy indications in relation to it.

Of the new series of experiments made at Rothamsted, the

first commenced was on turnips ; and in accordance with the

results previously obtained on a small scale, and apparently quite

consistently with the views put forth by Liebig as to the relative

importance of supplying the mineral constituents, the effects of

the phosphatic manures were most striking, especially in the

early stages of growth
;
though, when the experiments of the

first year were concluded, it was found that certain organic

manures had very materially influenced the final amount of

produce.

For the experiments upon wheat, a field of 14 acres was
selected, which had grown turnips, barley, peas, wheat, and oats,

since the application of manure, and would, therefore, according
to the ordinary rules of practice, be considered so far exhausted
as to require to be re-manured before growing another crop.

It was thought that a field in such a condition was peculiarly

fitted to show in which of the constituents of the crop to be
grown the soil had become practically the most deficient by the

removal of the five preceding crops ; and that, if, on some plots

of the land, in this agricultural sense exhausted, certain con-
stituents of farmyard manure were supplied separately, on others

in combination, and if, on others by their side, the crop were
grown respectively without manure, and with farmyard manure
itself, the comparative results obtained would far more satis-

factorily indicate what constituents were the most exhausted, so

far as their available supply for the crop to be grown was con-
cerned, than any analysis of the soil could do.

This view has been fully confirmed, not only by the results

obtained on the plan adopted, but by those obtained by others

VOL. XXV. II
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who have attempted to determine on what depends the pro-

ductive condition of a soil, by means of the chemical analysis

of soils of different physical characters, and of known dif-

ferent productive qualities. The opinions of Professor Magnus,
put forth some years later, in his report upon forty-two

analyses of soils made under the auspices of the Landes-Oeko-
nomie Kollegium of Prussia, to which he was then chemist,

abundantly confirm the propriety of the decision at which we
arrived, after a very careful consideration of the subject at the

commencement of our experiments.

Our conclusion, as indicated in former papers, and frequently

expressed in answer to the objections of chemical friends who had
not paid special attention to the applications of chemistry to agri-

culture, was, that far more had yet to be done in determining the

chemical and physical qualities of soils in relation to the atmo-

sphere, and to manurial substances exposed to their action, as well

as in perfecting methods of analysis, before comparative analyses

could aid us much in deciding upon the relative productiveness of

different soils, to say nothing of the still more difficult problem of

estimating, by such means, the condition of fertility or exhaustion

of one and the same soil at different times. Of late years very

much has been done in these departments of investigation
;

still,

as recent discussions abundantly show, far too little is even yet

known of what a soil either is or ought to be, in a chemical point

of view, to render the results of the analysis, of soils directly

applicable to the solution of questions such as those we had in

view in our enquiry. But if our knowledge of the chemistry of

soils should progress as rapidly as it has during the last twenty

years, the analysis of a soil will ere long become much more
significant than it is at present.

In the mean time, therefore, the synthetic rather than the ana-

lytic method was relied upon. And it was with the striking

effects of the mineral manures upon the still growing turnip-crop

under our view, and wishing to test more fully the recently-pro-

mulgated doctrines of Liebig, that the plan of the first of the

twenty years of experiments with wheat was arranged. Under the

influence of such experience, and of such theoretical considera-

tions, " inorganic " or " mineral " manures of some kind were

applied to almost every plot, and nitrogenous ones to very few.

Without anticipating in these preliminary remarks the results

which will be given in detail further on, it may be stated gene-

rally, that in this first season scarcely any increase whatever was
obtained from the exclusive application of any of the so-called

mineral manures
; whilst, wherever nitrogenous manures were

employed the effect was very striking.

Naturally enough much more nitrogen (as ammonia or in some
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other available form) was employed in subsequent seasons ; and
so marked have been its effects, that the interest of the investiga-

tion may be said almost to begin and end with the consideration

of the influence of that important constituent of manures on the

amounts and character of the produce obtained, in immediate
or succeeding crops, according to the quantity employed, to the

condition of the land in regard to the supply of available mineral

constituents, and to the characters of the seasons.

The Field Experiments.

The particulars of the manuring and produce of each of the

experimental plots, in each of the twenty years over which the

experiments have extended, are given in detail in Tables I. to

XXI. inclusive, in the Appendix ; and in Tables XXII. to

XXVI. inclusive, also in the Appendix, are given some of the

most important results in a more collective form. Those volumi-

nous records, as above classified, show, respectively, the effects of

one manure compared with another in each season separately,

and the great difference of effect of the same manure in one

season compared with another, and its increasing or diminishing

effect when used year after year on the same plot.

It will be obvious, however, on a very little reflection, that the

question of the relative condition of exhaustion of the different

plots cannot be satisfactorily considered by reference to the

amounts of crop alone. To deal adequately with this part of the

subject, the consideration of the chemical composition, as well as

the amount, of the produce is obviously essential. Accordingly,

the proportions of dry substance, and of mineral matter, in both

the corn and the straw, of each plot, in each of the twenty years,

have been estimated. The proportion, and amount per acre, of

the nitrogen, and the composition of the ash, in both corn and

straw, have in many selected cases been determined. The per-

centage of nitrogen in the soil of some of the plots, at different

stages of the progress of the experiments, has also been esti-

mated. The mere tabular record of these results of analysis

would occupy nearly as much space as those relating to the

experiments in the field ; whilst the discussion of them, in their

manifold and important bearings, would supply matter more
than sufficient for a single paper. It is proposed, therefore, on
the present occasion, to leave out of view the analytical results

altogether, and to confine attention, almost exclusively, to the

more salient points of interest brought out by the results of the

field experiments alone, leaving the detailed treatment of the

question of exhaustion to a future opportunity.

The question of the climatic characters of the different seasons,

and of the connexion between these and the amount and character

of the produce yielded, would also require, for its due illustration

H 2
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and elucidation, the discussion of such a vast amount of meteoro-

logical record, and is, moreover, one of such intricacy, that it

would be impossible to treat it at all satisfactorily within the

limits that might otherwise have been devoted to so interesting

and important a branch of the subject in the present paper. The
consideration of the influence of season will, therefore, on the

present occasion, be limited to pointing out, as matters of fact,

the most prominent characteristics of the respective seasons, and

the very great difference in the amounts and in the characters of

the produce obtained under otherwise comparable conditions of

growth, but in different seasons.

Incidentally, however, the results brought out under this head

will enable us to form some judgment as to whether the earlier

or the later seasons of the experiments were, upon the whole,

the less or the more favourable
;

and, therefore, whether an

increased or diminished result from the use of the same manure
through successive years, is to be attributed mainly to the cumu-
lative or the defective character of the manure itself, or, in any

material degree, to a progressive or retrogressive character of the

seasons.

General Description of the Manures employed.

Having regard to the constituents of the ash of wheat-grain,

and of wheat-straw, it was sought to supply potass, soda, lime,

magnesia, phosphoric acid, sulphuric acid, chlorine, and silica,

respectively, in the most available and convenient forms. Omit-
ting from the enumeration the amounts of mineral constituents

provided in farmyard manure, cut wheat-straw, rape-cake, &c,
or in the ashes of farmyard manure or wheat-straw, the more
direct supply of the above-mentioned substances was as under :

—

Potass—As pearl-ash, sulphate of potass, or silicate of

potass.

Soda—As soda-ash, or sulphate of soda.

Lime—As sulphate, phosphate, and superphosphate.

Magnesia—As inagnesian lime-stone, or sulphate of mag-
nesia.

Phosphoric Acid—As bone-ash
;

generally acted upon by
sulphuric acid in quantity sufficient to convert a con-

siderable portion of the insoluble earthy phosphate of

lime into sulphate and soluble superphosphate of lime.

Sulphuric Acid—As sulphate of potass, soda, or magnesia,

in the phosphatic mixture last mentioned, &c.

Chlorine—As hydrochloric acid (with bone-ash), or as

chloride of sodium (common salt), &c.

Silica—As artificial silicate of potass ; formed by fusing

together equal parts of sand and pearl-ash.
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In accordance with the nomenclature employed by Liebig,

and generally adopted by writers on agricultural chemistry, all

the above are, for convenience, distinguished as " inorganic

"

or "mineral" manures. Professor Hofmann* has, however,

recently suggested the term cinereal (from cineres, ashes) to desig-

nate those constituents which are found in the ashes of plants.

Although, undoubtedly, far more appropriate than the terms
" inorganic " or " mineral," the attempt to substitute it now would

be fraught with more inconvenience and confusion than advan-

tage. Liebig himself, has, indeed, of late, sought to repudiate

the use of the term mineral in the restricted sense in' which he

had habitually used it in agricultural discussions. He has even

attempted, by means of direct misquotation, to fix the origination

of the distinction upon ourselves,t

Other constituents have been supplied as under :

—

Nitrogen—As sulphate, muriate, or carbonate of ammonia, or

nitrate of soda, of commerce ; in farmyard manure, and in nitro-

genous organic matter, such as rape-cake, &c.

Non-nitrogenous organic matter, yielding by decomposition car-

bonic acid, and other products—In rape-cake, rice, tapioca, and
also in straw and in farmyard manure.

The artificial manure or mixture for each plot, was generally

ground up with a sufficient amount of, clay-ashes to make it up
to such a fixed measure per acre as would facilitate its equal dis-

tribution over the land. In the earlier years the mixtures so

prepared were sown broadcast by the drill ; but they have for

some time past, with proper precautions, been distributed by
hand, as it was found that in that way the application of an

exact amount of manure to a limited area of land could be best

accomplished. Now, however, a drill has been constructed ex-

pressly for the purpose of the application of the experimental

manures.

The field of 14 acres was at first divided into plots of which
most consisted of two lands (each about 12 feet 5' inches wide)
running the whole length of the field, and comprising together

nearly two-thirds of an acre. After the second season, however,

the double-land plots were each divided into two
;
though, in most

cases, the two were similarly manured, thus providing duplicate

experiments with the same manure.

* 'Reports of the Juries' of the International Exhibition of 1862 ; footnote,

pp. 159, 160. Professor Hofmann has also, in his capacity of International

Keporler, passed a judgment on the controversy between Baron Liebig and our-

selves; fortunately, however, Baron Liebig's own works, and our own papers
in this Journal, and elsewhere, remain in enduring protest against his mis-
statement of the issues, and his caricature of our own opinions.

t For further evidence on this point, see footnote at pp. 506-8 in the last number
of this Journal ; also pp. 447, 448, and context, Vol. xvi.
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In the earlier years of the experiments the manures were each

season allotted with a view to the settlement of certain individual

points
;

such, for instance, as the effect of individual mineral

manures, the necessity or otherwise of providing carbonaceous

organic matter, and the effect, on the one hand of a deficient or

partial, or on the other, of a full or excessive, manuring in one

season on the crop of the immediately succeeding season. The
allotment was always made with more or less of special reference

to the previous manuring and produce of the respective plots

;

but, unfortunately, not with that full appreciation of the desirable-

ness of maintaining exactly and easily comparable relations

between one plot and another for a long series of consecutive

seasons, which, in this hitherto untrodden path of inquiry, could

only be attained by a careful study of the results from time to

time obtained.

The manures applied on one and the same plot were, indeed,

much more uniform from year to year after the first three, or

even in many cases after the first two years of the experiments.

There were, however, still some variations in the description,

and more in the amount employed on the same plot, even up to

the eighth year inclusive
;
though, during the last four of these,

there were comparatively few the effect of which would be to

interfere materially with the comparative character of the results

obtained in subsequent seasons.

In the ninth year it was definitively arranged to supply,

throughout the field, the same manure year after year, on the

same plot, for many successive seasons, so as to trace more
clearly the point at which one or another constituent became ex-

hausted, or in excess, in relation to others, or to the requirements

for the production of a maximum crop.

It is obvious, therefore, that when comparing the results

obtained on one plot with those of another in the ninth and eleven

succeeding seasons, the previous history of each plot must be

taken into consideration. Numerous illustrations will, indeed, be

given of the effects of the unexhausted residue of nitrogenous and

mineral manures applied in preceding seasons, on the amounts of

produce obtained in succeeding ones ; not only, however, with

a view to the more correct interpretation of the results obtained

in the later years of these experiments, but also on account of the

great practical importance of the question. But it will be when
we come, on a future occasion, to discuss the deficiency or excess

of certain constituents by the aid of analysis, that we shall enter

more fully into the chemical statistics of each individual plot

than is necessary, or even desirable, in presenting the outline of

the results in their more practical bearings which it is proposed

to give in the present paper.
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The Field Results.

In former numbers of tins Journal (vol. viiL part 1 ; vol. xii.,

part 1 ; and vol. xvi., part 2), the most important of the results

obtained in the earlier years have been discussed ; and to those

papers, and to the detailed records given in the Appendix Tables

at the conclusion of this paper, the reader is referred for any

more than the very brief notice of the experiments of the first

eight years which can now be given.

On the present occasion the results of the whole 20 years will

be treated of under the following separate heads :

—

First.

—

Amount and character of the produce obtained under the

different conditions of manuring, in each of the 20 years ; with

brief reference to the characters of each season.

Second.

—

Effects of the unexhausted residue from previous

manuring (both nitrogenous and mineral) upon succeeding crops.

Third.

—

Average annual result over the last 12 gears, bg each

description of manure applied gear after gear on the same plot.

Fourth.

—

Amount of ammonia in manure required to yield one

bushel increase of grain (with its proportion of straio), according

to the quantitg applied per acre, to the available supply of mineral

constituents within the soil, and to the season.

Fifth.

—

Concluding observations ; showing the practical bearings

of the results.

I.

—

Amount and Character of the Produce obtained in

DIFFERENT SEASONS.*

First Season, 1843-4.

The winter of 1843-4 was unusually mild until the end of

January. February and March were cold, Avet, and stormy.

April and May were unusually dry, with some warm weather,

but a good deal of cold easterly wind. June was variable as to

temperature, with scarcely any rain throughout the greater part

of it, but a good deal towards the end of the month. July was
wet, but with more than . the average temperature, especially

during the last week. August was almost throughout colder

than usual, and excepting towards the end, windy and wet.

In September a moderate amount of rain fell, but the weather

was, upon the whole, warm and favourable. The dew-point and
the degree of humidity of the air were, in June below, and in

July about the average ; in August the dew-point was low, but

with the prevailing low temperature the degree of humidity was
high ; and in September both dew-point and degree of humidity
were above the average.

* The references to the characters of the seasons, and of the wheat-crops of
the country, may be taken as applicable, so far as such brief and general state-

ments can be, to a considerable portion of the Midland, Eastern, and Southern
counties of England.
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With those characters of season, which proved extremely adverse

to grass and spring-sown crops, the wheat-crop was reported to be

generally well got in, and to be one of the largest in bulk and

yield for many years past.

The amount and character of the produce obtained in the

experimental field is sufficiently indicated by the following sum-
mary of the results yielded on some of the most important

plots :

—

Table I.

—

Summahy of the Results of the First Season, 1843-4.

Produce PKR Acre, &c.

Manures.
Dressed Corn.

Straw
and

Chaff.

(Quantities per Acre.)

Quantity.
Weight
per

Bushel.

Total
Corn.

Ashes of 14 tons Farmyard Manure (Plot 4) ..

Mixed Mineral Manure alone ; mean of 9 plots)

(5, 6, 7, 8, 10, 12, 13, 14, and 15) J

Mixed Mineral Manure, and 65 lbs. Sulphate of 1

Ammonia; mean of 3 plots (9, 16, and 17) ../

Mixed Mineral Manure, and 80 lbs. Sulphate of 1

Bush. Pks.

15 0

20 If
14 2J

1
15 2f

' 19 If

j

24 \\

1

lbs.

58- 5

59- 3
58-0

61-0

62*3

61'8

lbs.

923
1276
888

1009

1275

1580

lbs.

1120
1476
1104

1155

1423

1772

It will be observed that notwithstanding the very favourable re-

port of the year's crop, the produce in these experiments was, with-

out manure only 15 bushels, and with farmyard manure scarcely

20J bushels of dressed^ corn, with proportionally small amounts
of straw. These low results afford satisfactory evidence that the

land was in a condition of practical or agricultural exhaustion

;

and hence, that it was well fitted for the purpose of experiments

the object of which was to show in what constituent, or class of

constituents, the soil had become, by the previous course of

cropping, the most deficient, so far as the requirements of the

wheat-crop were concerned.

It is specially worthy of remark, too, that on land in this

condition, the ashes, or mineral constituents, of farmyard dung,

gave no increase whatever, and artificial mineral manures did so to

the amount of less than a bushel of dressed corn, and only 35 lbs.

of straw. On the other hand, mineral manure and only 65 lbs. of

sulphate of ammonia per acre, gave nearly as much produce as

the farmyard manure ; whilst one experiment, in which 80 lbs.

of sulphate of ammonia were employed with mixed mineral

manure, gave the highest produce obtained in that year, and
nearly 4 bushels of corn, and 300 lbs. of straw, more than was
yielded by the farmyard manure.
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The obvious conclusion was, that, by the ordinary course of

cropping to which the land had been subject, the soil had become

deficient in available nitrogen relatively to the available supply

of mineral constituents required by the wheat-plant.

Second Season, 1844-5.

November, 1844, was comparatively warm, with a good deal

of rain. December was unusually severe throughout. January

(1845) was very wet and mild. February and the greater part

of March were extremely cold, the thermometer on several
r

occa-

sions showing lower temperatures than had been observed for

many years, and at intervals a good deal of snow fell. April was
cold, but, upon the whole, dry ; and May was cold, wet, and
unseasonable. In June not much rain fell, and the weather was
pretty warm throughout ; but July and August were generally

both cold and wet. September, too, was cold throughout, with

an excess of rain during the latter half of the month. In June,

the dew-point was considerably above, in July about, and in

August and September somewhat below the average
;

but, in

each of these months, the degree of humidity of the air was
notably above the average.

The wheat-crop of 1845 was generally deficient in bulk, yield,

and quality. It was in this season that the potato disease first

appeared to any extent.

The following is a summary of the results obtained in the ex-

perimental field :

—

Table II.—Summary of the Results of the Second Season, 1844-5.

Manures.

(Quantities per Acre.)

Unmanured (Plot 3)
14 tons Farmyard Manure (Plot 2)
2 cwts. Carbonate of Ammonia (top-dressed in

solution), Plot 5*

3 cwts. Ammonia-salts (equal parts Sulphate I

and Muriate) ; mean of 2 plots (9 and 10) ..

f

2 cwts. Ammonia-salts (equal parts Sulphate)
and Muriate) and Superphosphate of Lime}
(plot 18)

2 cwts. Sulphate of Ammonia, 5 cwts. Kape-
cake, and Mineral Manure ; mean of 3 experi-

ments (plots 1, 11, and 12)

Produce per Acre, &c.

Dressed Corn.

Quantity.
Weight

per
Bushel.

Total

Corn.

Straw
and

Chaff.

Bush. Pks. lbs. lbs. lbs.

23 Of 56-5 1441 2712
32 0 56-8 1967 3915

2G 3f 57'3 1732 3599

32 2£ 57*3 205G 4162

33 01 56-5 2048 3819

28 2| 55-3 1804 3979

Owing to the very unfavourable winter of 1844-5, severe frost
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alternating with a great deal of rain, it was impossible to prepare

the land and sow the manures and seed in the experimental field

until March, 1845 ;
and, as the above statement shows, the period

from seed-time to harvest was, with the exception of June, almost

uniformly cold, wet, and unseasonable. Further, as already re-

ferred to, mineral manures were applied on very few, and am-
monia-salts, or rape-cake, on most of the plots.

As above stated, the wheat-crop of the country was reported

to be generally deficient in quantity as well as quality ; but in

the experimental field, although the quality, as indicated by the

weight per bushel, and the proportion of corn to straw, was low,

the bulk and weight of total produce were above the average of

the 20 years under comparable conditions of manuring. Indeed,

both without manure, and with farmyard manure, the produce of

corn was about \\ time, and that of straw about 2jt times as

much as in the reputedly very much more favourable season of

1844.

The produce without manure being 23J bushels, and that by
farmyard manure' 32 bushels, 3 cwts. of ammonia-salts per acre

(succeeding a mineral manure in the previous season) gave 32^-

bushels of corn and 4162 lbs. of straw, or more both of corn and
straw than the 14 tons of farmyard manure ; whilst only 2 cwts.

of ammonia-salts per acre, but used in conjunction with mineral

manure (plot 18), gave even rather more corn, and not much
less straw.

It is unfortunate that mineral manure was in no case used
alone in this season. But the effects of ammonia-salts, as in the

preceding season, are very striking. It is also seen, by a com-
parison of the result of 2 cwts. of ammonia-salts with mineral

manure, with that of 3 cwts. without it (though succeeding

mineral manure in the previous season), that the mineral con-

stituents supplied, though so inactive when used alone in the

preceding year, had a very marked effect when a sufficient amount
of ammonia was at the same time provided within the soil. The
influence of the mineral manure was, moreover, very much to

increase the tendency to the production of com rather than of

straw.

Third Season, 1845-6.

Throughout the winter of 1845-6 the temperature was generally

above, and sometimes considerably above, the average. In De-
cember and January there was a great deal of rain, but in

November and February less than the average. The first part of

March, too, was considerably warmer than usual, with little rain.

It then became colder, and towards the end of the month there

was frost and snow. The beginning and end of April were
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rather cold, but otherwise the month was mild, with a good deal

.

of rain. May was very fine, the temperature being much above,

and the rain-fall much under the average. June was very un-

usually hot and dry until towards the end of the month, when
the weather broke up with a thunder-storm. July was variable,

but, Upon the whole, seasonable, with a good deal of very hot

weather, and but little rain. In the beginning of August there

was great heat with heavy thunder-storms, and .excessive amount
of rain, the rest of the month being favourable. September was
also generally warm and favourable, but with a fair amount of rain

towards the end of the month. The dew-point generally ranged

high throughout June, July, August, and September
;
but, with

the prevailing high temperatures, the degree of humidity of the

air was, in June and July somewhat below, and in August and
September not much above the average.

Upon the whole, the winter, spring, and summer of 1845-6

were unusually warm, the summer dry, and the harvest-time

generally favourable.

With these qualities of season, the wheat-crop of the country

was estimated to be below the average in amount, but to be of

very good quality.

In the experimental field mineral manures were employed
more generally, in greater variety, and in greater abundance, than

in the preceding season. Ammonia-salts, or sape-cake, or both,

were also used on many of the plots. Among the mineral

manures, the ashes of wheat-straw, and Liebig's wheat-manure,

were repectively employed alone, with ammonia-salts, with rape-

cake, and with both ammonia-salts and rape-cake. Upon the

whole, there was more of uniform plan in the selection and
arrangement of the manures in this season than formerly

;
and, as

already referred to, the double-land plots were now, and hence-
forth, subdivided

;
though, especially in the later years of the

experiments, the.two lands designated a and ^ respectively, gene-

rally served as duplicates with the same manure. Passing over

all details, Table III. (p. 108) is a summary of the results ob-

tained in this season.

The experimental wheat-crop of 1846 was by no means so

bulky as that of 1845 ; but (as also over a large area of the

country) the quality was very much above the average, both the

proportion of corn to straw, and the weight per bushel of dressed

corn, being very high.

Taking the unmanured produce of dressed corn as the

standard for comparison, the farmyard manure gave an increase

of bushels ; mineral manure alone (though succeeding am-
monia-salts or rape-cake, or both, in the preceding season),

of under 3 bushels ; 2 cwts. of sulphate of ammonia alone

(after ammonia-salts in the preceding year, and mineral manure
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Table III.

—

Summary of the Iicsults of the Third Season, 1845-6.

Manures.
(Quantities per Acre.)

Produce rtu Acre, &c.

Dressed

Quantity.

Com.

Weight
per

Bushel.

Total
Corn.

Straw
and

Chaff.

Mixed Mineral Manures; mean of 4 experi-1

inents (Plots 1, 5a 1
, 6a, and 186) J

2 cwts. Sulphate of Ammonia alone (Plot 10a)

2 cwts. Ammonia-salts (equal parts Sulphate]
and Muriate), and Mixed Mineral Manure ; 1

mean of 9 experiments (Plots 5a 2
, 66, 86, 116,

|

4 cwts. Eape-cake, and Mixed Mineral Manure;]
mean of 8 experiments (Plots 8b 1

,
7a, 8a, I la,}

2 cwts. Ammonia-salts (equal parts Sulphate]
and Muriate), 4 cwts. Rape-cake, and Mixed 1

Mineral Manure; mean of 4 experiments!

Bush. Pks.
1 17 3?
:

27 Oj

20 3

27 U

;

29 Oi

23 21
1

*

31 2

lbs.

G3-8
63-0

63-0

63-6

63*2

63-2

63-1

lbs.

1207

1826

1422

1850

1965

1603

2125

lbs.

1513
2454

1766

2244

2626

2047

3006

in the year before that), 9-J- bushels ; 2 cwts. of ammonia-salts and
mineral manure, rather over 11 bushels ; 4 cwts. rape-cake and
mixed mineral manure, 5f bushels ; and 2 cwts. ammonia-salts,

4 cwts. rape-cake, and mixed mineral manure, 13J bushels.

Thus, under the influence of this hot and dry summer, the

ammonia-salts alone gave rather more corn, and not much less

straw, and the ammonia-salts and mineral manure together more
of both corn and straw, than the farmyard manure ; whilst mi-
neral manures alone gave very much less produce than ammonia-
salts alone. Here again, then, in a very different season, and in

the third of the growth of wheat on the same land, the inefficiency

of mineral manures alone, and the marked effect of nitrogenous

manures, are very*striking.

Fourth Season, 1846-7.

Until the end of November, 1846, the season was mild and

favourable. December, January, February, and considerable

part of March, were extremely cold, with intense frosts, and much
log, and, towards the end of February, deep snow ;

January was,

however, less rigorous than the other months. The remainder of

March, the whole of April, and the early part of May were still

unusually cold, with but little rain until towards the end of April,

after which there was a good deal. The latter part of May and

the beginning of June were fine, with a good deal of high tem-

perature ; but during the latter part of June more than the usual

amount of rain fell, and the temperature was also below the
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average. July was, upon the whole, fine, sometimes excessively

hot, with little distributed rain, but a good deal in a heavy

thunderstorm towards the end of the month. In August, again,

not much rain fell, but it was distributed over the whole month.

September was showery, windy, and generally of rather low tem-

perature, but still, upon the whole, favourable. In June, both

dew-point and degree of humidity of the air were rather below

the average ; in July the dew-point was above, but the degree of

humidity below the average ; in August, both dew-point and
degree of humidity were considerably above the average ; and in

September the dew-point was low, but with the prevailing low
temperatures the degree of humidity was rather high.

Both the yield per acre, and the quality of the grain, of the

harvest of 1847, were reported to be generally above the

average.

In the experimental field mineral manures were in no case

employed alone in this season ; neither potass, soda, nor magnesia
was used. Superphosphate of lime was applied in smaller

quantity than in the preceding year, but on nearly the same
plots ; ammonia-salts in rather larger quantity ; and rape-cake

not at all ; but rice, as a means of supplying decomposing organic

matter containing much less nitrogen than rape-cake, was applied

in a few instances in large quantity per acre. The following

is a summary of the most characteristic results :

—

Table IV.—Summary of the Results of tlie Fourth Season, 184G-7.

Produce peu Acre, &c.

Maxlt.es.

(Quantities per Acre.)

300 lbs. Ammonia-salts (equal parts Sulphate!
and Muriate) ; mean of 8 experiments (Plots>
6a, 66, 7a, 76, 9a», 96, 10a, and 106) .. ..|

300 lbs. Ammonia-salts (equal parts Sulphate <

and Muriate), and Superphosphate of Lime

;

mean of 14 experiments (Plots 5a, lla, 116,1
12a, 126, 13a, 136, 14a, 146, 16a, 166, 17a, 18a,

and 186 J

400 lbs. Ammonia-salts (equal parts Sulphate)
and Muriate), and Superphosphate of Lime;>
mean of 2 experiments ("Plots 86 and 176) ..

)

300 lbs. Ammonia-salts (equal parts Sulphate]
and Muriate), Superphosphate of Lime, audi
500 lbs. Rice ; mean of 2 experiments ( Plots

(

56 and 8a)

20 cwts. of Rice alone (Plot 9a 'j

Dressed Corn.

Total
Corn.

Straw
and

Chaff.
1

Quantity.
Weight
per

Bushel.

Bush. Pks. lbs. lbs. lbs.

3i 61- 0 1123 1902
29 3f 62- 3 1981 3G28

25 31 61- 6 1711 2921

SJ 62 3 1991 3502

1 33 61 9 2167 3991

32 o ei 7 2124 3702

22 3 1351 2506
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Although the wheat-crop of 1847 was reported to be generally

above the average, both as to yield per acre and quality, there

was here, except in the case of the farmyard manure, not quite

so much corn for a given amount of manure applied, nor was
the weight per bushel so high, as in the preceding year. The
amount of straw was, on the other hand, much greater ; though,

neither was it, nor that of the corn, equal to the average of the

years of experiment. The quality of the grain, as indicated by
the weight per bushel, was, however, considerably above the

average.

By farmyard manure there was an increase over the unmanured
produce of 13 bushels of corn, and 1726 lbs. of straw ; and there

was very nearly the same amount by 300 lbs. of ammonia-salts

together with superphosphate of lime. Without the superphos-

phate of lime the ammonia-salts show a deficiency of nearly

4 bushels of dressed corn, and of 581 lbs. of straw. 400 lbs. of

ammonia-salts with superphosphate of lime gave 33 bushels of

dressed corn per acre, or an increase over the unmanured produce
of about 16 bushels, and over that by farmyard manure of rather

over 3 bushels of corn and of 363 lbs. of straw. By the substi-

tution of 100 lbs. of ammonia-salts by 500 lbs. of rice, the quantity

of both corn and straw was somewhat reduced ; and by the use

of 1 ton of rice alone, the total increase obtained was little more
than one-third the weight of the manure employed.

Here again, then, in the fourth season, ammonia-salts alone

gave a very considerable amount of increase, and when used in

conjunction with superphosphate of lime the largest produce of

the season was obtained.

Fifth Season, 1847-8.

November, December, January, and February of the winter of

1847-8 were, upon the whole, fine and mild, though there was
some excessively cold weather, with dry piercing winds, sharp

frosts, and snow towards the end of January and beginning of

February, and during the remainder of the latter month a great

deal of rain, but with comparatively high temperature. March
and April were very wet and cold, excepting at the end of the

former and the beginning of the latter month, when the weather

was finer and warmer. May Avas genial, with little rain. June
and July were unseasonably wet, variable as to temperature,

with a good deal of cool, and but little hot weather. August
also was unsettled, generally cold, and extremely wet. September
was variable with some fine and hot days, but a good deal of

wind and low temperature, and towards the end a good deal of

rain. In
[
June, jJuly, August, and September, the dew-point

ranged rather below the average, more particularly in August ;
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and the degree of humidity of the air was, in June and August
slightly above, and in July and September slightly below the

average.

With such prevalence of cold and wet weather during the

growing and ripening period, the wheat-crop of 1848 was re-

ported to be very deficient both in quantity and quality.

The manuring in the experimental field was generally heavier

than in the preceding year. Salts of potass, soda, and magnesia,

were again employed on many plots ; the amounts of superphos-

phate of lime, and also of ammonia-salts, were generally larger
;

and the more highly nitrogenised rape-cake was employed instead

of rice. The following is a summary of the results obtained

under the above conditions of season and manuring :

—

Table V.

—

Summary of the Eesults of the Fifth Season, 1847-8.

Manures.

(Quantities per Acre.)

Produce tek Acre, &c.

Dressed Com.

Total
Corn.

Straw
and
Chaff.Quantitj-

.

Weight
per

Bushel.

Mineral Manure alone ;
mean of 4 experiments)

(Plots 0, 8a, 86, and 9a) J

300 lbs. Ammonia-salts (equal parts Sulphate)

300 lbs. Ammonia-salts (equal parts Sulphate)
and Muriate), and Mineral Manure ; mean of >

4 experiments (Plots 96, 106, 18a, and 186) ..)

400 lbs. Ammonia-salts (equal parts Sulphate)
and Muriate), and Mineral Manure ; mean off

8 experiments (Plots 6a, 66, 116, 126, 136, 146,1

500 lbs. Ammonia-salts (equal parts Sulphate)

and Muriate), and Mineral Manure (Plot 5a) |

300 lbs. Ammonia-salts (equal parts Sulphate)
and Muriate), Mineral Manure, and 500 lbs. 1

Rape-cake ; mean of 8 experiments (Plots 7a,
[

76, 11a, 12a, 13a, 14a, 16a, and 166) .. ..J
400 lbs. Ammonia-salts (equal parts Sulphate)
and Muriate), Mineral Manure, and 500 lbs. 1

Bush. Pks.

14 3

25 2f

19 Of

19 1

25 3i

26 1|<

1 29 3i

29 23

!

30 3J

lbs.

57- 3
58- 2

57'7

58'1

58*7

58- 6

' 59-2

59- 1

59-1

lbs.

952
1705

1243

1334

1703

1763

1991

1941

1932

lbs.

1712
3041

2121

2367

2959

3027

3266

3276

3533

With such unfavourable characters of season, the produce in

the experimental field agreed with that of the wheat-crop of
the country generally in being inferior both in quantity and
quality. Although the manuring, both mineral and nitro-

genous, was generally heavier than in 1847, or, indeed, than in

any preceding season, the amount of produce was considerably

less than in either 1847 or 1846, and the weight per bushel of
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the grain was also considerably lower. The deficiency was not

only in amount and quality of grain, but, compared with 1847,

in quantity of straw also. The defective action of ammonia-salts

when used without mineral manure was already observable in the

results of 1847, and it is still more marked in those of 1848.

Finally, 500 lbs. of ammonia-salts, in combination with mineral

manure containing not only superphosphate of lime, but also

potass, soda, and magnesia, gave only about the same amount of

grain in the inferior season of 1848, as 300 lbs. with superphos-

phate of lime in 1847, or even 2 cwts. with mixed mineral

manure in 1846.

Sixth Season, 1848-9.

The early part of October was fine and mild, but the latter

part cold, with much heavy rain and wind ; the beginning of

November was very dry and cold, but the remainder of the

month, and most of December, were mild, with a good deal

of rain ; then frost set in, which lasted, with snow and rain,

till nearly the middle of January, the remainder of which
month was variable as to temperature, but generally very wet.

February was, for the most part, fine and mild, until nearly

the end of the month, when it was much colder, very wet,

and very windy. March and April were cold, and a great deal

of rain fell in the latter month. May was also very wet, but fine

and warm at the close. June was fine and dry, but rather cold.

July dry and hot until towards the end, when there were several

heavy thunder-storms. August also was fine, with the exception

of some thunder-storms. September variable, with a good deal

of rain in the early part. In June, July, August, and September,

the dew-point was'below the average ; and the degree of humidity

of the air was, in June slightly, but in July, August, and
September, considerably below the average.

Upon the whole, then, the winter and spring of 1848-9 were

mild, with a good deal of rain, and the summer and autumn,

with some exceptions, seasonable and warm. The wheat-crop of

the season was reported to be very abundant.

The manuring for the sixth season-was much the same as for

the fifth ; the chief alteration being the substitution of 400 lbs.

of ammonia-salts in most cases where 300 lbs. of ammonia-salts

and 500 lbs. of rape-cake had been used in the preceding year.

With generally favourable weather throughout, and dry and
warm weather before and about the time of harvest, the result in

the experimental field, as in the country generally, was a wheat-

crop above the average, both as to quantity and quality. The
amount of produce for a given amount of manure was more than

in 1848, 1847, or even 1846. The weight per bushel of dressed
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corn was rather higher than in any other year of the experiments
;

and the proportion of com to straw was much above the average,

being about the same as in 1846 and 1857, the years of highest

yield of corn in proportion to straw throughout the 20 years, 1844

excepted, when it was unusually high, but when, in these experi-

ments, the total amount of produce was very small.

Table VI.

—

Summary of the Results of the Sixth Season, 1848-9.

Produce peb Acke, &c.

Manures.
Dressed Corn.

Total
Cora.

Straw
(Quantities per Aci'C.) Weight

1
Quantity. per Chaff.

Bushel.

Bush. Pks. lbs. lbs. lbs.

19 1 61-4 1229 1614
31 0 63-8 2068 3029

400 lbs. Ammonia-salts (equal parts Sulphatel
32 62*3 2141 2851

400 lbs. Ammonia-salts (equal parts Sulphate\

and Muriate), and Mineral Manure; mean of

18 experiments (Plots 6o, 66, 7a, 76, 11a, 116,> 34 3 63-8 2318 3393

12a, 126, I3«, 136, 14a, 146, 16a,- 166, -17a,- 176,

18a, and 186) .J
500 lbs. Ammonia-salts (equal parts Sulphatel

37 11 63-1 2446 3589
and Muriate), and Mineral Manure (Plot 5a) /

400 lbs. Ammonia-salts (equal parts Sulphatel

and Muriate), Mineral Manure, and 500 lbs.> 39 63-4 2651 3824

The season of 1849 seems to have been particularly favourable

£or the action of nitrogenous manures; there* being comparatively

little deficiency where the ammonia-salts were used alone, as

compared with the result with the same amount in conjunction

with mineral manure ; and the excessive amounts of ammonia
gave proportionally larger amounts of increase than in most of

the other seasons.

Seventh Season, 1849-50.

The autumn of 1849 was generally favourable for getting in

the seed. In the early part of December, and the latter part of

January (1850) there was a good deal of rain, and, intermediately,

pretty continued frost. February was fine and mild ; March
fine, but very cold

; April very fine and seasonable until the last

Aveek, when it was much colder ; and May cold and wet in the

early part, but seasonable afterwards. June, July, August, and
September, were almost throughout unseasonably cold ; and there

were occasional heavy rains in June and July, but during
August, and the greater part of September, but little rain fell.

VOL. XXV. I
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In June, August, and September, the dew-point was rather

below, but in July rather above the average ; and the degree of

humidity of the air was in June considerably below, in July and
August somewhat above, and in September somewhat below the

average.

The harvest was late, the wheat-crops much laid, and the yield

per acre was estimated to be below the average.

With few exceptions, which it is not necessary to notice here,

the manures applied in the experimental field were much the

same as in the two preceding seasons. The following is a sum-
mary of the results :

—

Table VII.—Summary of the Results of the Seventh Season, 1849-50.

Manures.

(Quantities per Acre.)

Produce per Acre, &c.

I Dressed Corn.

Total

Corn.

Straw
and

Chaff.
,
Quantity.

Weight
per

Bushel.

400 lbs. Ammonia-salts alone (equal parts Sul-)

400 lbs. Ammonia-salts (equal parts Sulphate^

and Muriate), and Mineral Manure ; mean of

16 experiments (Plots 6a, 66, 11a, 116, 12a,|

126, 13a, 136, 14a, 146, 16a, 166, 17a, 176, 18a,

500 lbs. Ammonia-salts (equal parts Sulphate)

and Muriate), and Mineral Manure ; mean of
j

400 lbs. Ammonia-salts (equal parts Sulphate]

and Muriate), Mineral Manure, and 500 lbs.
(

l{ape-cake ; mean of 2 experiments (Plots 7a I

Butt, Pks.

15 B|
28 2

19 li

26 3|

30 3|

30 If

32 0£

lbs.

60-6

Gl'9
60- 8

60'2

61'0

60'4

61- 1

lbs.

1002
1861

1220

1721

1991

1996

2123

lbs.

1719
3245
2037

3089

4063

4442
,

4383

Under the influence of the cold and unsettled summer of 1850,

the produce of corn in the experimental field was several bushels

less than under parallel conditions of manuring in 1849, but that

of straw was considerably more ; and the weight per bushel of

dressed corn, though much lower than in 1849 and several other

years, was above the average of the 20 years.

The proportion of increase when ammonia-salts were used

alone was even greater than in some of the earlier years ; in fact,

only 2 bushels per acre less than where the same amount of am-
monia-salts was used in conjunction with mineral manure ; the

quantity of straw was, however, proportionally much greater

where the mineral manure was also employed. Again, unlike
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the result of 1849, 500 lbs. of ammonia-salts (with mineral

manure) gave scarcely as much grain as 400 lbs., but considerably

more straw than the latter.

Upon the whole, the experimental crop was probably not so

far inferior to the average as the wheat-crop of the country was
generally estimated to be ; but under the influence of the cold

and unsettled summer the tendency of high manuring was to

give a deficient amount of grain, and an excessive proportion of

straw.

Eighth Season, 1850-1.

October (1850) was very fine, but very cold
;
November,

December, and January (1851) were, upon the whole, fine and
mild. February was generally fine, but cold. March was, for

the most part, wet, cold, and windy. In April there was a

good deal of rain, and the temperatures were low during the

first half of the month. May and the greater part of June were

dry, but unseasonably cold
;
July was also colder than usual, and

during the month a good deal of rain fell heavily at intervals.

August was very fine until nearly the end of the month, when
heavy rain fell. September was fine throughout, but with rather

low temperatures. In June, July, August, and September, the

dew-point ranged low, but in August less, and in September more
so, than in the other months ; the degree of humidity of the air

also was, in each of these months, below the average—less so in

June and July than in August, and considerably less in August
than in September.

Upon the whole, therefore, the winter was mild, the spring and
a great part of the summer were cold and unsettled, but the

ripening and harvest periods, though cold, were, upon the whole,

fine and dry. The wheat-crop of the country was considered

to be decidedly above that of 1850, both in quantity and quality,

but inferior to that of 1849, especially in quantity.

In the experimental field the allotment of manui'es was much
the same as in several preceding seasons ; the chief alteration being
that in a few cases the amounts of ammonia-salts and of rape-

cake were increased. In one instance in this season (Plot 16a),

as also in the two succeeding seasons, common salt was employed,
for the results of which the reader is referred to the Appendix
Tables VIII., IX., X., and XI., pp. 160-5.

Under the influence of the prevailing cold and ungenial grow-
ing period of 1851, the amounts of gross produce, corn and straw
together, were, under like conditions of manuring, not very dif-

ferent from those of 1850 and 1849 ; but the proportion of corn
to straw was somewhat higher than in 1850, though in a greater

degree lower than in 1849. Indeed, the results in the experi-

i 2
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Table VIII.

—

Summary of the Results of the Eighth Season, 1850-51.

!_

Manures.

(Quantities per Acre.)

Unmanured (Plot 3)
I

14 tons Farmyard Manure (Plot 2)
]

Mineral Manure alone; mean of 2 experiments I

(Plots 0 and 1) J

400 lbs. Aiumonia-salts (equal parts Sulphate)

and Muriate), Plot 10a j

200 lbs. Ammonia-salts (equal parts Sulphate'!

and Muriate), and Mineral Manure (Plot 86) /
400 lbs. Ammonia-salts (equal parts Sulphate]

and Muriate), and Mineral Manure : mean of I

12 experiments (Plots 6a, 66, 11a, 116, 12a,
|

126, 13u, 136, 14a, 146, 17c, and 176) .. ..J
G00 lbs. Ammonia-salts (equal parts Sulphate

and Muriate), and Mineral Manure ; mean of

4 experiments (Plots 5a, 56, 16a, and 166) ..

400 lbs. Ammonia-salts (equal parts Sulphate and
Muriate), Mineral Manure, and 1000 lbs. Kape-
cake ; mean of 2 experiments (Plots 7a and 76)

Pnonucii FEU Acke, &c.

Dressed Coin.

Total

Corn.

Straw
and

Chaff.Quantity.

Weight
per

Bushel.

Bush. Pks. lbs. lbs. llw.

15 3J 61-1 1083 1627

29 21 63*6 2049 3094

18 2j 61-8 1274 1854

28 3A 61-9 I960

27 2i 62-6 1863 2830

.31 2J 62-8 2155 3511

.30 31 63-4 2521 4248

37 0J 63-0

M 4

2528 4444

mental field agreed with the estimates of the wheat-crop over the

country generally, in showing the order of the highest grain-

yielding quality of the three seasons to have been 1849, 1851,

1850, and that of the highest straw-producing character to have
been, on the other hand, 1851, 1850, and 1849. The amount of

produce, both corn and straw, was, however, below the average

of the 20 years of experiment
;
though the proportion of corn to

straw was fully equal, and the weight per bushel of the grain

considerably above the average, these favourable characters being

doubtless due to the prevailing dry weather during the maturing

and harvest periods.

The season was, upon the whole, pretty favourable for the

action of nitrogenous manures, the difference between the produce

by ammonia-salts when used alone, and in conjunction with mi-
neral manures, being less than frequently ; whilst 600 lbs. of

ammonia-salts (with mineral manure), though an excessive

amount for the average of seasons, gave not very far short of the

same amount of increase of corn for a given quantity of ammonia
employed as when only 400 lbs. were used. Both these amounts,

however, gave proportionally much less increase than only

200 lbs.
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As already explained, and indicated by the few comments made
on the results, the arrangement of the manures of the first eight

seasons was determined on each year with reference to certain

individual points, regard being at the same time paid to the

previous manuring and produce of the respective plots, and much
more uniformity observed from year to year in the later years.

From this time forward, it was sought to bring the whole of

the plots still more strictly into comparison one with another,

each year, and through a series of years, in order to trace, by the

conjoint aid of the field-results and analysis, the relative excess,

or'deficiency, of the available supply of the different constituents

required by the crop, year by year, and through a long course of

years. To this end, in the ninth and eleven succeeding years,

the manure has been, with a few special exceptions, the same
from year to year on the same plot. The only exceptions requiring

notice here are, that the manures of Plots 17 and 18 are annually

transposed, and that in the sixteenth and succeeding seasons some
of the mineral manures were reduced in quantity per acre on all

the plots where they had been previously applied.

Appendix Table IX., p. 162, shows, in a tabular form, the

manure applied to each plot, in each of the last 12 years of the

experiments ; but it will be well to give a more explanatory

statement of the description and arrangement of the manures in

this place. In doing so the plots will not be enumerated in the

same order as in the field, and in the Appendix Tables, but in

such as will best indicate the points of comparison which it was
sought to establish by the arrangement adopted.

The plan, description, and quantities per acre per annum, for

the 12 years (1852-63), were as follows :

—

Plot 2.—14 tons farmyard manure (also for the eight preceding years).

Plot 3.—Unmanured (also for the eight preceding years).

Plot 20.—Unmanured (also for five preceding years), duplicate at the

other side of the field.

Plot 4.—Unmanured (sulphate of ammonia, and bone-ash acted upon
by hydrochloric acid, for seven preceding years).

Plot 0.—Superphosphate of lime alone
;
composed of 600 lbs. bone-ash

and 450 lbs. sulphuric acid, sp: gr: 1-7 (also for three preceding years).

Plot 1.—Mixed alkalies
;
composed of 600 lbs. sulphate of potass,

400 lbs. sulphate of soda, and 200 lbs. sulphate of magnesia (also

for three preceding seasons) ; reduced to 400, 200, and 200 lbs.

respectively, in the sixteenth and succeeding seasons.

Plots 5 (a and b).—Mixed mineral manure
;
composed of

—

300 lbs. sulphate of potass.

200 lbs. sulphate of soda.

100 lbs. sulphate of magnesia.

200 lbs. bone-ash ] , , , « ,.

150 lbs. sulphuric acid, sp: gr. 1-7/
superphosphate of lime.
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In tho sixteenth and succeeding seasons the sulphato of potass

was reduced to 200 lbs., and the sulphato of soda to 100 lbs.

Plot 21.—Mixed mineral manure, as Plots 5, and 100 lbs. muriate of

ammonia.
Plot 22.—Mixed mineral manure, as Plots 5, and 100 lbs. sulphato of

ammonia.
Plots 6 (a and b).—Mixed mineral manure, as Plots 5, and 100 lbs. each,

sulphate and muriate of ammonia.
Plots 7 (a and b).—Mixed mineral manure, as Plots 5, and 200 lbs. each,

sulphate and muriate of ammonia.
Plots 8 (a and b).—Mixed mineral manure, as Plots 5, and 300 lbs. each,

sulphate and muriate of ammonia.
Plots 16 (a and b).—Mixed mineral manure, as Plots 5, and 400 lbs.

each, sulphate and muriate of ammonia.
Plots 17 (a and b).—200 lbs. each, sulphate aud muriate of ammonia

in the ninth and every alternate season ; and mixed mineral manure,
as Plots 5, in every intermediate season.

Plots 18 (a and b.)—Mixed mineral manure, as Plots 5, in the ninth

and every alternate season ; and 200 lbs. eacb, sulphate and muriate

of ammonia in every intermediate season.

Plot 10 a.—200 lbs. each, sulphate and muriate of ammonia (ammonia-
salt alone also in the seven preceding seasons, succeeding silicate

of potass and superphosphate of lime in the first season).

Plot 10 b.—200 lbs. each, sulphate and muriate of ammonia (the same
in the eighth season, mixed mineral manure in the seventh, ammonia-
salts in the sixth, ammonia-salts and mixed mineral manure in tho

fifth, ammonia-salts in the fourth, unmanured in the third, ammonia-
salts in the second, and silicate of potass and superphosphate of

lime in the first season).

Plots 11 (a and b).—200 lbs. each, sulphate and muriate of ammonia,
and superphosphate of lime as Plots 5.

Plots 12 (a and b).—200 lbs. each, sulphate and muriate of ammonia,
superphosphate of lime as Plots 5, and 550 lbs. sidphate of soda

(reduced to 366 lbs. in the sixteenth and subsequent seasons).

Plots 13 (a and b).—200 lbs. each, sulphate and muriate of ammonia,
superphosphate of lime as Plots 5, and 300 lbs. sulphato of potass

(reduced to 200 lbs. in the sixteenth and subsequent seasons).

Plots 14 (a and b).—200 lbs. each, sulphate and muriate of ammonia,
superphosphate of lime as Plots 5, and 420 lbs. sulphate of magnesia
(reduced to 280 lbs. in the sixteenth and subsequent seasons).

Plot 9 a.—550 lbs. nitrate of soda, and mixed mineral manure as

Plots 5 (only 475 lbs. nitrate in the ninth, and 275 lbs. in the

tenth and eleventh seasons, and no mineral manure in the ninth,

tenth, and eleventh seasons, commencing only in the twelfth).

Plot 0 b.—550 lbs. nitrate of soda alone (only 475 lbs. in the ninth

season).

Plot 15 a.—Mixed mineral manure, as Plots 5 (but with 200 lbs.

hydrochloric instead of 150 lbs. sulphuric acid), and 400 lbs.

sulphate of ammonia.
Plot 15 b.—Mixed mineral manure, as Plots 5 (but with 200 lbs.
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hydrochloric instead of 150 lbs. sulphuric acid), 300 lbs. sulphate

of ammonia, and 500 lbs. rapc-cako.

Plot 19.—200 lbs. bone-ash, 200 lbs. hydrochloric acid, 300 lbs. sul-

phato of ammonia, and 500 lbs. rape-cake.

The sulphates of potass, soda, and ammonia, the muriate of .

ammonia, and the nitrate of soda, were the ordinary articles of

commerce passing under those names ; the sulphate of magnesia

was Epsom salts. In the following Tables, and discussion, the

term "ammonia-salts" will, for brevity, be employed to desig-

nate the equal mixture of the sulphate and muriate of ammonia.
The only exception to the above statement of manuring for

each of the last 12 years is, that in the first two of them, namely,

1852 and 1853 (and also in the immediately preceding year,

1851), chloride of sodium, or common salt, at the rate of 3 cwts.

per acre per annum, was applied to Plot 16 a, in addition to the

manures enumerated above for that plot.

In the few comments which now follow on the produce of each

separate season, with the view of showing the varying effects of

one and the same manure according to season, but little reference

will be made either to the varying condition of the different plots

due to the varying character of the manuring during the pre-

ceding eight years, or to that attributable to use of the same
manure year after year on the same land

;
leaving the important

question of the limit, or degree, of the effect of accumulation or

exhaustion from previous manuring and cropping on the pro-

duce of succeeding seasons, for entirely separate consideration

further on.

Ninth Season, 1851-52.

October (1851) was, for the most part, fine and mild ; No-
vember fine, but very cold ; December less severe

;
January and

February (1852) mild, with a good deal of rain ; March dry and
clear, but cold and frosty

;
April dry, with some hot sun, but a

good deal of cold east wind
;
May variable, but with a good deal

of cold east wind ; June very wet and cold; July very hot, with

several heavy thunderstorms
;
August, fine at the beginning, very

wet in the middle, and fine and hot at the end
;
September, fine

until the 6th, when there was a heavy thunderstorm, with a good
deal of rain, the rest of the month being variable, with pre-

vailing low temperatures, but upon the whole not unfavourable.

In June the dew-point was below, but the degree of humidity
of the air slightly above the average ; in July the dew-point
was above, but the degree of humidity considerably below the

average ; and in August and September both dew-point and
degree of humidity were notably below the average.

The winter was, therefore, upon the whole, favourable ; the
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spring dry, cold, and backward; the early summer rainy and
cold, and the maturing period variable, with a good deal of hot

weather, and some heavy storms.

The wheat-crop was reported to be generally not deficient in

bulk, but in many districts much blighted, mildewed, and grown,

the result being a yield considerably below the average.

In the following Table is given such a selection of the experi-

mental results as will best illustrate the influence of the season
* on the productive effects of the different descriptions of manure

employed ; and all future summaries given to illustrate the

characters of the seasons will relate to the produce of the same
plots.

Table IX.

—

Summary of the Results of the Ninth Season, 1851-2.

Manures.

(Quantities per Acre.)

Produce vesi Acre, &c.

Dressed Corn.

Total
Corn.

Straw
and %

Chart'.Quantity.
Weight
per

Bushel.

400 lbs. Ammonia-salts alone (Plot 10a) ..

Mixed Mineral Manure alone (mean of Plots 5k 1

Mixed Mineral Manure, and 100 lbs. Ammonia-1
salts (mean of Plots 21 and 22) J

Mixed Mineral Manure, and 200 lbs. Ammonia-

\

Mixed Mineral Manure, and 400 lbs. Ammonia-)

Mixed Mineral Manure, and 600 lbs. Ammonia-

\

Mixed Mineral Manure, and 800 lbs. Ammonia-"!
j

Bush. Pks.

13 3|
27 21
21 3§

16 3£

19 2

20 3}

26 3

27 2

28 If

lbs.

56'6
58'2
55-9

57-4

56*4

57-5

55'9

55'9

54'

7

lbs.

860
1716
1320

1052

1177

1294

1629

1675

1747

lbs.

1597
3457
2787

1968

2144

2593

3811

3789

4646

The unmanured produce of grain was the lowest yet obtained,

and below the average of the 20 years. The effect of a given

amount of ammonia-salts, whether alone or in conjunction with

mineral manure, was very much below the average, especially so

far as the production of grain was concerned, and where large

quantities were used. Even the produce of straw was con-

siderably below the average obtained under like conditions of

manuring ; but much more so where the small than where the

large amounts of ammonia-salts were employed. The weight

per bushel of dressed corn was also throughout very low, but

especially so in the case of the heavier crops.

Upon the whole, the produce of the experimental field was the

worst yet obtained.
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Tenth Season, 1852-3.

October and November (1852) were very wet, and, the latter

month particularly, very unseasonably warm ; December and the

first half of January (1853) were also unseasonably mild with a

good deal of rain ; the rest of January, February, and March,
were very cold with a good deal of east and north-east wind, and
some snow

;
April and May were for the most part cold and

wet, with the exception of a short period in the middle of each

month ; June variable, with a good deal of rain and cold wind
;

the greater part of July was excessively wet with low tempera-

tures, but the end of the month and the beginning of August
were fine ; the remainder of August and September were dull,

unsettled, wet, and cold. Both the dew-point and degree of

humidity of the air were generally, and especially the latter,

sometimes considerably below the average in June, July, August,

and September.

t
In consequence of the very unfavourable seed-time the breadth

of land under wheat was much reduced, and the crop of 1853
was reported to be far inferior to that of any season for many
years past.

In the experimental field it was found impossible to work the

land, an<l sow the manures and seed, until February and March,
1853. The following is an abstract of the results obtained from
this spring-sown crop :

—

Table X.

—

Summaey of the Eosults of the Tenth Season, 1852-3.

Manures.

(Quantities per Acre.)

Produce per Acre, &c.

Dressed Corn.

Quantity.
Weight

per
Bushel.

!

Total
Corn.

Bush. Pks

5 3±

19

9

10

Unmanured (Plot 3)

14 tons Farmyard Manure (Plot 2)

400 lbs. Ammonia-salts alone (Plot 10a) ..

Mixed Mineral Manure alone (mean of Plots 5a
and 56)

Mixed Mineral Manure, and 100 lbs. Ammonia-
salts (mean of Plots 21 and 22) fj

Mixed Mineral Manure, and 200 lbs. Ammonia-}
salts (mean of Plots 6a and 66) J

Mixed Mineral Manure, and 400 lbs. Ammonia-1
salts (mean of Plots 7a and 76) ji|

Mixed^Mineral Manure, and 600 lbs. Ammonia-)
salts (mean of Plots 8a and 86) J II

Mixed Mineral Manure, and 800 lbs. Ammonia-
salts (mean of Plots 16a and 1C6) ..

0£

3f

03

11 21

18 0J

23 2?

}> 5 0}

lbs.

45-9
51*1

48-G

48'6

49'8

51- 5

52- 0

51- 8

52- 3

lbs.

359
1120
642

599

673

1030

1363

138G

1517

Straw
and

Chaff.

lbs.

1413
3372
2049

2040

2021

2788

3738

3947

4962
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Bad as was the result obtained in the experimental field in

1852, it was very much worse in 1853
;
indeed, it was, in the

latter year, the worst in almost every particular throughout the

whole 20 years of the experiments.

Without manure, with farmyard manure, and with the different

artificial manures, the produce of grain was considerably less,

and the quality worse, than in any other year. The season was
very unfavourable for the action of ammonia-salts, especially so

far as the production of grain was concerned
;

though, as in

1852, there was a considerable growth of straw under the influ-

ence of the heavier ammoniacal dressings. The weight per

bushel of dressed corn was extraordinarily low
;
being in several

instances below, and in none much above 50 lbs.

Eleventh Season, 1853-4.

The latter end of October, and November (1853), were gene-

rally favourable
;
December, and January and February (1854),

were upon the whole unusually severe, with a good deal of snow,

excepting that the middle and latter part of January, and the

end of February, were comparatively mild and fine ; March and
the greater part of April were very fine, but at the end of the

latter month there was unusually severe frost for the period, and
a good deal of cold north wind

;
May was variable, generally

cold, and backward, with a good deal of rain ; June was gene-

rally fine, but cold ; the first half of July was also cold with a

moderate amount of rain, then came a week or two of fine hot

weather, which was succeeded by thunder-storms and heavy

rain ; the beginning of August was wet, the middle fine though
not warm, but the end dry and hot

;
September was almost

throughout fine and favourable for getting in the crops, with

high day, though low night temperatures. In June, July, August,

and September, the dew-point was below the average ; and the

degree of humidity of the air was, in June above, in July about,

and in August and September below the average.

Upon the whole, then, the period of seed time had been

favourable ; the winter was unusually severe ; the early spring

favourable, but succeeded by cold and unseasonable weather until

the middle of July, from which time, however, until harvest, the

period, though changeable, embraced some fine maturing and
harvest weather.

With these characteristics, by no means continuously favour-

able, the harvest of 1854, though late, was, particularly so far

as wheat was concerned, one of the largest yield per acre for

many years past.
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As the following summary will show, the produce of tho

experimental field quite bore out this character.

Table XI.

—

Summary of tho Results of the Eleventh Season, 1853-4.

Manures.

(Quantities per Acre.)

Produce per Acre, &c.

Dressed Corn.

Total
Corn.

Straw
and

Cbaff.

4

Quantity.
Weight
per

Bushel.

400 lbs. Ammonia-salts alone (Plot 10a) ..

Mixed Mineral Manure alone (mean of Plots 5a\

Mixed Mineral Manure, and 100 lbs. Ammonia-

1

Mixed Mineral Manure, and 200 lbs. Ammonia-1

Mixed Mineral Manure, and 400 lbs. Ammonia-

1

Mixed Mineral Manure, and GOO lbs. Ammonia-)

Mixed Mineral Manure, and 800 lbs. Ammonia-

1

Bush. Pks.

21 0$
41 0f
34 1|

24 Of

31 3f

34 0_

45 2

48 2\

49 S|

lbs.

GO-6
62 • 5

60- 5

61- 3

61-1

Cl'8

61-8

Gl-G

6T7

lbs.

1359
2675
2211

1555

2012

2213

29 7

3137

3262

lbs.

2137
4450
3597

2512

3390

3950

5550

G12G

6GG9

Thus, the experimental wheat-crop of 1854, the eleventh in

succession on the same land, was by far the best hitherto ob-

tained, and nearly the best throughout the 20 years. The
weight of grain per acre was generally more than double that of

the bad season of 1853 under parallel conditions of manuring : it

was about equal to that of 1857 ; and not far short of that of the

extraordinary season just past, 1863. In weight of straw, indeed,

the .crop of 1854 far exceeded that of 1857, and nearly ap-

proached that of 18G3. The weight per bushel of dressed corn

was also considerably above the average, above that of 1857,

and little short of that of 1863. The crop was, then, upon the

whole, far above the average in quantity both of corn and straw,

and in quality of the former.

The produce of corn per acre by ammonia-salts alone, although

it was the tenth year of their application on the same plot

without mineral manure, was greater than in any preceding year

;

and, as will be seen further on, the increase obtained for a given

amount of ammonia supplied, was, throughout the plots, con-

siderably more than in the average of seasons. And, notwith-
standing the season was so favourable for the action of nitrogenous

manures, it Was even better than the rival years of 1857 and
1863 for the development of the unmanured, and only mineral-
manured crops.
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Upon the whole, then, consistently with the character of the

crop over the country generally, the experimental wheat-crop of

1854 was as remarkable for superiority in almost every parti-

cular, both of quantity and quality, as that of 1853 had been in

the opposite direction.

Twelfth Season, 1854-5.

The autumn of 1854 was, upon the whole, fine and season-

able
;
December, and the first half of January (1855), were fine

and generally mild. Then came severe frost and deep snow, and
the frost, with occasional snow, rain, and thaw, lasted with more or

less severity, through February and March. The beginning and
end of April were also cold and frosty, and the month was more
or less windy throughout, with dry east winds at the close. May
and June were for the most part very cold and dry, with the excep-

tion of a short interval in the middle of that period, and the end
of June, which was very hot

; July was very variable with many
fine hot days, but with severe thunder-storms, and, upon the

whole, a great excess of rain. The beginning of August was
also wet, but the remainder of the month was fine ;

September
also was fine, but cool. In June, August, and September, both

the dew-point and the degree of humidity of the atmosphere

ranged low, but in July both were somewhat in excess of the

average.

Thus, the latter part of the winter, and the early spring, were
extremely severe ; the remainder of the spring and the early

summer cold and dry
;
July was very variable, with a greaf deal

of rain, and a rather humid atmosphere ; but the maturing

and harvest periods were more favourable. With these cha-

racters of season, the wheat-crop of 1855 was reported to be

much less abundant than that of 1854, and the quality very

various.

The experimental crops without manure, by farmyard manure,

by mineral manure alone, and by mineral manure in conjunction

with the smaller amounts of ammonia-salts, were fully equal

to the average of the 12 years in amount both of grain and
straw ; but those grown under the influence of the heavier

ammoniacal dressings were below it in both respects. The
proportion of corn to straw, and the weight per bushel of

dressed corn, were both rather over than under the average

of the 12 years. So far as the experimental plots were con-

cerned, therefore, the season of 1855 was of average produc-

tiveness with moderate manuring, but it was unfavourable for

high manuring, and for the growth and maturation of large

crops.
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The following Table shows the character of the results ob-

tained in the experimental field :

—

Table XII.—Summary of the Results of the Twelfth Season, 1854-5.

Manures.
'

(Quantities per Acre.)

Unmanured (Plot 3)

14 tons Farmyard Manure (Plot 2)

400 lbs. Ammonia-salts alone (Plot 10a) ..

Mixed Mineral Manure alone (mean of Plots 5a)

and 56) 1

Mixed Mineral Manure, and 100 lbs. Ammonia-)
salts (mean of Plots 21 and 22) J

Mixed Mineral Manure, and 200 lbs. Ammonia-)
salts (mean of Plots 6a and 66) J

Mixed Mineral Manure, and 400 lbs. Ammonia-)
salts (mean of Plots 7a and 76) . . . . . . /

Mixed Mineral Manure, and 600 lbs. Ammonia-)
salts (mean of Plots 8a and 86) J

Mixed Mineral Manure, and 800 lbs. Ammonia-)
salts (mean of Plots 16a and 166) J

Produce per Ache, Sec,

Dressed Corn.

Straw
and
Chaff.1 Quantity.

Weight
per

Bushel.

Total
Corn.

Bush. I'ks. lbs. lbs. lbs.

1 17 59-2 1072 1787

34 U 62-0 2237 3845

19 31 57-1 1285 2512

18 GO-0 1150 1820

24 H 60-5 1543 2438

28 0 60-6 1782 2937

33' 0 59-5 2111 4035

; 31 2 58-8 2031 4090

|

32

1

3f 58-2 2108 4763

Thirteenth Season, 1855-6.

In October (1855) a great deal of rain fell ; November was
generally fine, but cold. The greater part of December was
extremely cold, with severe frosts, some snow, and piercing east

winds, but the end of the month was warm. January (1856)
was very variable, butj upon the whole, mild, as was also

February ; March dry and cold, with piercing north-east winds

;

April and May generally cold, and May particularly very

wet ; June and July changeable as to temperature, with little

rain, and frequently very cold nights until nearly the end of the

latter month, which, with the beginning of August, was fine

and hot ; then came heavy thunder-storms with excessive rain,

but the end of August, and the first half of September, were
fine, after which again succeeded thunder-storms and heavy rain

;

and the temperature was generally low throughout the month.
The mean dew-point and degree of humidity were above or

about the average in June, July, and August, and somewhat
below it in September.

Thus, the winter was upon the whole mild ; the early spring

dry and cold, and the remainder cold and wet ; . the early summer
cold and changeable, then came a short interval of fine and hot

weather, succeeded, about the ripening period, by very heavy
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rains, and prevailing low temperatures. The harvest period was
also generally wet and unfavourable, especially in the later districts.

The extent of land under wheat was reported to be considerably

above the average, and shortly before harvest the opinion pre-

vailed that the crop would be of more than average produc-

tiveness ; but owing to the unfavourable harvest weather a

considerable proportion of it was badly got in.

The following results were obtained in the experimental

field :—

Table XIII.

—

Summary of the Kesults of the Thirteenth Season, 1855-6.

Manures.

^Quantities per Acr6.

)

PiiODUCE PEE Acre, &c.

Dressed Corn.

Total.

Corn.

Straw
and

Chaff.Quantity.
Weight
per

Bushel.

400 lbs. A mmonia-salts alone (Plot 10a) ..

Mixed Mineral Manure alone (mean of Plots 5a 1

Mixed Mineral Manure, and 100 lbs. Ammonia-)

Mixed Mineral Manure, and 200 lbs. Ammonia-)

Mixed Mineral Manure, and 400 lbs. Ammonia-)

Mixed Mineral Manure, and GOO lbs. Ammonia-)

Mixed Mineral Manure, and 800 lbs. Ammonia-)
salts (mean of Plots 16a and 166) J

Bush. Pks.

14 2
36
24 0J

19 2%

22 1|

27 3

36 3|

39 0

37 3|

lbs.

54- 3
58-6
55- 6

56- 3

57- 9

58- 3

57'8

57'0

58-6

lbs.

892

2277
1505

1207

1375

1736

2278

2454

2438

lbs."

1558
4317
2818

2067

2514

3072

4479

5136

5498

The quantity of corn per acre, excepting on the unmanured
plot, was fully equal to, and that of the straw rather over, the

average of the last 12 of the 20 years. But the crop was unevenly

and badly ripened, and the weight per bushel was low. The
season was, indeed, not unfavourable to quantity of produce

;
and,

so far, to a fair average productiveness under the influence of

liberal manuring ; but it was unfavourable for the full develop-

ment and the maturation of the grain.

Fourteenth Season, 1856-7.

The latter part of October and a great portion of November
(1856) were fine and seasonable, but the end of November and
beginning of December were unusually severe : then came a short

period of very mild weather, with a good deal of rain, followed

with fine frosty weather ; the quarter having been marked by

rapid variations of pressure, and extreme changes of temperature.
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In January (1857) there was a good deal of rain, and the greater

part of the month was mild ; but it became colder, with frost

and snow at the end of the month and the beginning of February.

The remainder of February, and March, were very dry, with

high barometer, frequent sharp frosty nights, and cold easterly

winds. In April there was more rain, but also a good deal of

fine though cold weather. May was fine, with a good deal of

very warm weather, and but little rain. In June there was a

good deal of fine and hot weather, but there were also several

thunder-storms, with heavy falls of rain, which were much needed,

and thoroughly penetrated the soil. During July the weather

was generally fine, and occasionally very hot, with much less

than the usual amount of rain. In August there were several

thunder-storms with heavy rain, but otherwise the weather was
fine and remarkably hot. In the early part of September a good
deal of rain fell, but the remainder of the month was fine, and
its temperature was pretty uniformly rather above the average.

In June, July, and August, though the dew-point ranged some-
what high, the temperature did so in a greater degree, so that the

atmosphere was drier than usual.

The winter, excepting in the early part, was therefore generally

mild ; the spring was less so, with a good deal of dry weather,

but with a sufficiency of rain in April. The summer was for

the most part hot, with a dry atmosphere, but with genial and
plentiful rains in June and the beginning of August ; and the

harvest period was generally favourable.

Table XIV.

—

Summary of the Results of the Fourteenth Season, 185G-7.

Mancres.

(Quantities per Acre.)

Produce per Acre, &c.

Dressed Com.

Total
^Corn.

Straw
and

Chuff.Quantity.
Weight
per

Bushel.

14 tons Farmyard Manure (Plot 2)
400 lbs. Ammonia-salts alone (Plot 10a) ..

Mixed Mineral Manure alone (mean of Plots 5a\
and 56) J

Mixed Mineral Manure, and 100 lbs. Ammonia-1

Mixed Mineral Manure, and 200 lbs. Ammonia-}
salts (mean of Plots 6a and 66) J

Mixed Mineral Manure, and 400 lbs. Ammonia-'l

Mixed Mineral Manure, and 600 lbs. Ammouia-I

Mixed Mineral Manure, and 800 lbs. Ammonia-'l
salts (mean of Plots 16a and 166) J

Bush. Pks.

19 3|
41 Of
29 0£

23 3

23 2i

35 bj

44 3i

48 1

49 U

lbs.

58-3
60'4
58-0

58- 9

60-6

59- 9

60'4

60'7

60- 5-

lbs.

1236
2587
1816

1461

1515

2202

2842

3094

3163

lbs.

1577
3323
2392

1676

1811

2757

3786

4374

4693
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The extent of land under wheat was reported to be less than in

1856 ; but throughout the summer the crop promised extremely

well, and after harvest it was estimated to have been unusually

productive.

The character of the experimental wheat-crop of 1857 was in

many points remarkable, and accorded well with the estimates

formed of the crop over the country generally. The amount of gross

produce (corn and straw together) fell considerably short of that

of either 1854 or 1863, and did not exceed that of several other

years of much inferior yield of grain ; but the proportion of corn

to straw was unusually high, being only surpassed among the

experimental seasons in 1854, and about equalled in 1846 and
1849, though in neither of these two years was the amount of

produce per acre at all equal to that of 1857. The quantity of

straw was, in fact, even below the average, considerably less

than the amount of 1854, and still more below that of 1863.

But the produce of grain, especially under the influence of high

nitrogenous and mineral manuring, was almost identical with

that of 1854, the two seasons standing in this respect second only

to 1863 ;
whilst, both without manure, and with mixed mineral

manure alone, the yield of 1857 even exceeded that of the extra-

ordinary season just passed (1863).

fc
It was, however, especially where the large amounts of am-

monia-salts, in conjunction with the mineral manure, were
employed, that the tendency to the production of grain rather

than of straw was in 1857 so marked, and so much above the

average. It is further worthy of remark, that both in 1854, which
was the eleventh season, and in 1857, which was the fourteenth

season of wheat on the same land, the unmanured produce

amounted to about 20 bushels, that by farmyard manure to about

41 bushels, and that by the heaviest artificial manuring to within

a fraction of 50 bushels per acre.

Fifteenth Season, 1857-8.

October, November, and December (1857) were, upon the

whole, very mild, with unusually little rain during the two latter

months. January (1858) was also very dry, and during the last

fortnight cold, with north wind and sharp frost. February was
also generally cold, with a fair amount of rain, and some snow in

the earlier part, and sharp frosts and easterly winds in the latter

part of the month. In March there was little rain, but frost,

snow, and strong easterly winds in the earlier part of the month.

The beginning of April was cold, but most of the remainder fine,

and even hot, and a moderate amount of rain fell in the begin-

ning and end of the month ; it was also cold in the beginning

of May, but fine, dry, and hot towards the end, though with
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heavy showers, and about an average fall of rain during the

month. June was upon the whole very fine, dry, and hot, with

some heavy thunder-showers, but much less than the average

amount of rain. In July there was much more rain, and the

weather, though variable, was still upon the whole fine and hot.

August and September were very fine, with much less than

the average fall of rain. Throughout the quarter ending with

September, as also in June, the degree of humidity of the atmo-

sphere ranged notably lower than usual.

There was, therefore, during the winter, spring, and summer
of 1857-8, upon the whole, much less than the usual amount of

rain
; though in February, April, May, and Jul)', there were fair

amounts. The air was also generally less humid than usual

throughout the summer. The temperature, top, was generally

above the average throughout the spring and summer months,

whilst June was unusually hot.

Early in the summer the appearance of the wheat-plant was
generally that of great luxuriance, promising a bulky crop. Owing
to the prevailing dry and warm weather of June the harvest was
very early, and the months of August and September were favour-

able both as to dryness and temperature. The reports indicated

a crop fully if not above the average, though by no means equal

to the extraordinary one of the immediately preceding season. *

The following Table shows the character of the results in the

experimental field :

—

Table XV.

—

Summary of the Eesults of the Fifteenth Season, 1857-8.

Manures.

(Quantities per Acre.)

Prodi/ce per Acre, &c.

Dressed Corn.

Total
Com.

Straw
and

Chaff.
;Quantity.

Weight
per

Bushel.

400 lbs. Ainmonia-salts alone (Plot 10a) ..

Mixed Mineral Manure alone (mean of Plots 5<(\

and Sty J

Mixed Mineral Manure, and 100 lbs. Amnionia-1
salts (mean of Plots 21 and 22) J

Mixed Mineral Manure, and 200 lbs. Ammonia-)

Mixed Mineral Manure, and 400 lbs. Ammonia-)

Mixed Mineral Manure, and 600 lbs. Ammonia-

1

Mixed Mineral Manure, and 800 lbs. Ammonia-)
salts (mean of Plots 16a and 166) /

Bush. Pks.

18 0

38 3\
22 3£

18 3f

23 1

28 31

39 0J

41 3\

41 3^

lbs.

60- 4
62-6
59-6

61- 4

61- 5

6T1

62- 1

61- 8

62- 1

lbs.

1141

2512
1439

1207

1493

1834

2490

2678

2710

lbs.

1670
3837
2130

1588

2277

2645

4029

4667

4805

VOL. XXV. K
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With the moderate dressings the quantity of gross produce per
acre (corn and straw together) was rather below the average of

the 12 years; but with the higher manuring it was generally

equal, and sometimes above it. The quantity of straw was pretty

uniformly below the average under parallel conditions of ma-
nuring ; but the produce of grain was generally above it, and the

more so the higher the manuring. The proportion of corn to

straw was, therefore, above the average, and the weight per
bushel of dressed corn was also rather hig-h.

Thus, so far as the results in the experimental field are con-
cerned, the season of 1858 was, upon the whole, favourable to

high proportion and good quality of grain, under the influence

of somewhat liberal manuring. There was, however, a very

marked decline in the productiveness of a given amount of

ammonia where the excessive amounts of it were employed,
indicating a somewhat easily reached- limit of the productive

capabilities of the season.

Sixteenth Season, 1858-9.

During October, November, and the first half of December
(1858) there was very little rain, and during November and the

early part of December the weather was very cold. The remainder
of December, and January and February (1859) were very fine

and mild ; March was also upon the whole mild, but with more
rain ; in April, too, a good deal of rain fell, and the latter part of

the month was stormy, wet, and cold. May began with cold dry

easterly winds, then came a good deal of rain, succeeded by fine

and hot weather. During June there were several heavy thunder-

storms, a great deal of rain fell, and the air was more humid
than usual, though there was also a deal of fine warm weather.

July was upon the whole fine and unusually hot, but there were
several severe thunder-storms at the beginning and about the

middle of the month. August was rather unsettled, but for the

most part warm, with a good deal of rain
;
September Avas also

unsettled, and cold, with an excessive amount of rain. In July

the dew point ranged high, but the temperature relatively higher

;

and throughout the quarter ending with September the degree

gf humidity of the air was below the average.

Thus, throughout the winter of 1858-9 there was very little

rain, and, with the exception of the early part, the weather was
very mild. In April there was a full supply of rain, May a

deficiency, June a considerable excess, July a moderate amount,

August a full, and September an excessive fall ; whilst June and
July were considerably above the average temperature—July

more especially, bringing the wheat rapidly forward ;
though,
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owing to the heavy rains of June, and the bulk of the crop, it was

generally much laid. Still, the prospect before harvest was upon

the whole good ; but the wet and stormy harvest period, and the

length of time the crop was out, led to a good deal of injury,

especially to the heavier crops, and when got in the yield was

estimated to be below the average.

The following results were obtained in the experimental

field :—

Table XVI.—Summary of the Results of the Sixteenth Season, 1858-9.

Manures.

(Quantities per Acre.)

Produce per Acre, &c.

Dressed Com.

Total
Corn.

Straw
and

Chaff.Quantity.

Weight
per

Bushel.

400 lbs. Ammonia-salts alone (Plot 10a) ..

Mixed Mineral Manure alone (mean of Plots 5a)

Mixed Mineral Manure, and 100 lbs. Ammonia-V

Mixed Mineral Manure, and 200 lbs. Ammonia-V

Mixed Mineral Manure, and 400 lbs. Ammonia-V

Mixed Mineral Manure, and 600 lbs. Ammonia-V

Mixed Mineral Manure, and 800 lbs. Ammonia-V

1

Bush. Pks.

18 H
36 Of
18 3|

20 2 V

25 1

29 3i

34 21

34 2

34 2f

lbs.

52- 5

56-5
51-5

56-0

54- 5

56-5

55- 9

53- 7

52'6

lbs.

1051

3263
1207

1275

1499

1832

2093

2038

2016

lbs.

2175
4810
2730

2358

3083

3800

4740

5475

5860

The experimental crops were more1

than usually bulky wherever

the manuring was liberal. With the smaller amounts of am-
monia-salts (and mineral manure), the quantity of grain .per acre

was also slightly above the average ; but with the heavy dressings

of ammonia there was a considerable deficiency of corn, and a

very undue proportion of straw. The weight per bushel of dressed

corn was extremely low, though considerably lower with deficient

mineral, or excessive nitrogenous manuring. There was less corn

by ammonia-salts alone than by mixed mineral manure alone

;

and even when the ammonia-salts were used in conjunction with
mineral manure, there was less corn, though a good deal more
straw, from the use of the excessive amounts of 600 lbs. and
800 lbs., than when only 400 lbs. were employed.

It may be observed that this was the first of the years in which
there was a reduction of potass and soda in all, and of magnesia
in some of the cases, where these bases were formerly supplied.

K 2
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In this and succeeding seasons the sulphate of potass was in all

cases reduced to two-thirds the previous amount ; the sulphate of
soda to one-half in all cases of the so-called " mixed mineral
manure," but only to two-thirds on Plots 12a and \2b. The
sulphate of magnesia was, however, not reduced in the " mixed
mineral manure," and only by one-third on plots 14a and 14&.

Still, wherever potass, soda or magnesia were supplied at all,

even the reduced amounts provided more of them annually than
was taken off in the crops.

Upon the whole, the season of 1859, with its wet and warm
growing and ripening, and wet harvest periods, was one of con-
siderable amount of produce, but of very inferior characters for

the formation and maturation of the grain.

Seventeenth Season, 1859-60.

October (1859) was upon the whole wet, the greater part of

the month very mild, but the end very cold and frosty ; November
stormy, cold, and wet ; December very cold, windy, and inclement

until near the end, which was wet and mild. January (1860) was
variable, but generally mild and wet

;
February very cold, with

sharp frost and snow, ending with storms of rain and wind. The
greater part of March was cold, with heavy showers and snow

;

the remainder was finer and warmer. April was very cold, with

some snow and sharp frosts ; the beginning of May was also

cold, but the rest of the month warmer than usual, though very

wet. June was very cold and very wet; July also very cold,

with a moderate amount of rain, most of which fell after the

middle of the month
;
August cold and very wet, and September

also cold, but fine in the early part, though very wet in the

latter. In June, July, August, and September, the dew point

generally ranged low ; but with the unusually low temperatures,

the degree of humidity of the air was considerably above the

average.

The winter of 1859-60 was thus alternately very cold and very

mild, and upon the whole very wet ; and the spring, summer, and
autumn were very stormy, cold, wet, and unseasonable

;
indeed,

more so than had been known for many years past. The crops

were very late, the harvest being two or three weeks later than

usual. Wheat was, in some localities, not deficient in bulk, but

generally very much damaged, yielding but a small proportion

of grain, and that of very low quality. The crop was, indeed,

very much below the average both in quantity and quality.

The quantity of grain in the experimental field was generally

only about three-fourths that of the average of the 12 years under
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equal conditions of manuring ; but tho deficiency was propor-

tionally less with the heavier dressings. The quantity of straw

was also much below the average, though not quite so much so

as that of the grain; but, as in the case of the latter, it was pro-

portionally less deficient with the heavier manuring. The.quality

of grain, as indicated by the weight per bushel of the dressed

corn, was throughout extremely low ; in fact, lower than in any
other year of the 20, excepting 1853.

The following abstract shows the character of the experimental

crops :

—

Table XVII.

—

Summary of the Eesults of the Seventeeth Season,
1859-60.

MANURES.

(Quantities per Acre.)

Produce pes Acre, &c.

Unmanured (Plot 3)

14 tons Farmyard Manure (Plot 2)

400 lbs. Ammonia-salts alone (Plot 10a) ..

Mixed Mineral Manure alone (mean of Plots 5a

and 56)
,

..f|

Mixed Mineral Manure, and 100 lbs. Ammonia-)
salts (mean of Plots 21 and 22) /{

Mixed Mineral Manure, and 200 lbs. Ammonia-)
salts (mean of Plots 6a and 66) Ji

Mixed Mineral Manure, and 400 lbs. Ammonia-) !

salts (mean of plots 7a and 76) /)

Mixed Mineral Manure, and 600 lbs. Ammonia-)
salts, (mean of Plots 8a and 86) f\

Mixed Mineral Manure, and 800 lbs. Ammonia-I
salts (mean of Plots 16a and 166) /

Dressed Corn.

Weight
Quantity.

|

per
Bushel.

1

Total

Corn.

Straw
and
Chatl.

Bush. Pks. lbs. lbs. lbs.

12 3i 52-6 738 1459
32 if 55-5 1864 3440
15 49-5 905 2213

15 3f 53' 6 919 1620

14 2f 53-2 870 1657

22 0 54-0 1268 2288

27 3 54-3 1605 3070

31 2 52-6 1773 3847

32 2h 51-9 1873 4162

The experimental crop of the extraordinarily wet and cold

growing and ripening season of 1860 was, therefore, in every

respect very inferior, and much below the average. In yield of

grain it was only about equal in quantity, and it was inferior in

quality, to that of 1852, and inferior to it also in produce of

straw. But it was superior both in quantity and quality of grain

to the miserable crop of 1853, though even inferior to it in

weight of straw.

Eighteenth Season, 1860-61.

October (1860) was, upon the whole, seasonable; November
was very cold, with a good deal of rain ; the beginning of De-
cember was mild, but the remainder of the month, and a great
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part of January (1861) were extremely severe, many evergreens

of long standing being killed during this period. The remainder

of January, and February, were much milder, with comparatively

little rain. There was, nevertheless, a good deal of cold wind
during . the latter month, as also pretty continuously through

March, April, and the beginning, of May, during which periods

the rain-fall was below the average. The remainder of May was
dry and fine, and even hot. June commenced with cold wind and
rain, followed by an interval of fine and hot weather, and then a

good deal of rain to the end of the month. July was generally

seasonable as to temperature, with less than an average of rain.

At the beginning of August some heavy rains fell, but, upon the

whole, the month was very dry, fine, and favourable ; and the fine

weather continued, but with rather low temperature, and a good
deal of wind, through the greater part of September, though

towards the end of the month a great deal of rain fell. In June,

both the dew point and degree of humidity of the air ranged

high ; but in July, August, and September, they were not far

from the average.

The winter of 1860-61 was thus unusually severe, and the

autumn-sown wheat-plant was reported to have suffered con-

siderably. The spring of 1861 was generally dry, with a good

deal of cold wind ; but plentiful rains, and some hot weather, in

June, brought the growing crops.rapidly forward. July, August,

and the greater part of September were, upon the whole, season-

able as to temperature, and degree of humidity of the atmo-

sphere, with less than the usual amount of rain.

The wheat- crop was reported to be generally below the average

in quantity per acre, the result being due chiefly to the loss of

plant during the winter. It also suffered a good deal from rust,

but benefitted much by the favourable weather of the latter part

of the summer and of the autumn ; fair average, and, in many
cases, good quality, compensating somewhat for deficiency of

quantity.

In produce of grain per acre, the unmanured, and the deficiently

manured plots, were considerably below the average of the 12

years ; but the more highly manured ones, though still below,

were much more nearly up to the average, and the weight per

bushel of dressed corn Was throughout rather over the average.

The produce of straw was also considerably below the ave-

rage.

The experimental crop was, therefore, upon the whole, defi-

cient both in quantity of total produce, and yield of grain per

acre, but the quality of the latter was fully equal to the average.

The crop was, however, in all respects superior to that of 1860
;
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and, excepting in amount of straw, it was, under the better con-

ditions of manuring', superior to that of 1859 also.

The 'following is an abstract of the results obtained in the

experimental field :

—

Table XVIII.

—

Summauy of the Results of tho Eighteenth Season,

1860-61.

Mantjbes.

(Quantities per Acre.)

Pkoduce PEit Ache, &c.

Dressed Corn.

Total
Com.

Straw
and

Chaff.Quantity.
Weight

per
Bushel.

400 lbs. Ammonia-salts alone (Plot 10«) ..

Mixed Mineral Manure alone (mean of Plots 5ol

Mixed Mineral Manure, and 100 lbs. Ammonia-l
salts (mean of Plots 21 and 22) /

Mixed Mineral Manure, and 200 lbs. Ammonia-1

Mixed Mineral Manure, and 400 lbs. Ammonia-^

Mixed Mineral Manure, and 600 lbs. Ammonia-1

Mixed Mineral Manure, and 800 lbs. Ammouia-l

Bush. Pks.

U 1|
34 3i
12 3i

15 If

18 01

27 2|

34 3J

35 0

37 0

lbs.
' 57*4
60-5
55-0

59 • 1

58- 4

59- 4

58-9

58-4

58-3

lbs.

736
2202
854

1065

1208

1787

2223

2240

2385

lbs.

1254
3101
1930

1552

1799

2628

3528

3854

4383

Nineteenth Season, 1861-62.

October (1861) was generally mild, fine, and dry; November
inclement, with an excess of rain, and unusually low temperatures.

December was, upon the whole, warmer and drier than usual,

but with a good deal of cold wind towards the end. January
and February (1862) were, upon the whole, fine and dry, with a

good deal of warmer and but little of colder weather than usual.

March commenced, with frosty weather, but the greater portion

of it was unusually wet and mild. April was variable, with some
unseasonably cold, but a good deal of warm weather, and a full

average amount of rain. May was extremely wet, and, in the

early part especially, unusually warm. June, July, and August
were almost throughout unsettled, with a good deal of wind and
rain, and unusually low temperatures, the nights especially being
frequently very cold

;
and, although the atmosphere contained

less than the average actual amount of moisture, with the low
temperatures, the degree of humidity was not correspondingly

low. September was also variable, with a good deal of rain
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at the beginning and end of the month, but with fine and warm
weather intermediately.

The winter of 1861-2 was, therefore, upon the whole, mild
;

but the spring and summer were almost throughout wet, cold,

and stormy. The wheat-crop of the country was almost uni-

versally reported to be under the average, in many cases root-

fallen, and also much mildewed.
The following results were obtained in the experimental

field :—

Table XIX.

—

Summary of the Results of the Nineteenth Season,
1861-62.

Manures.

(Quantities per Acre.)

Unmanured (Plot 3)

14 tons Farmyard Manure (Plot 2)
400 lbs. Ammonia-salts alone (Plot 10a) ••

Mixed Mineral Manure alone (mean of Plots 5a)

and 56) ..)

Mixed Mineral Manure, and 100 lbs. Ammonia-)
salts (mean of Plots 21 and 22) J

Mixed Mineral Manure, and 200 lbs. Ammonia-)
salts (mean of Plots 6a and 64) r J

Mixed Mineral Manure, and 400 lbs. Ammonia-)
salts (mean of Plots 7a and 76) /

Mixed Mineral Manure, and 600 lbs. Ammonia-)
salts (mean of Plots 8a and 86) /

Mixed Mineral Manure, and 800 lbs. Ammonia-)
salts (mean of Plots 16a and 166) /

Produce ter Acre, &c.

Dressed Corn.

Straw
and

Chaff.Quantity.

1

Weight
per

Bushel.

Total
Corn.

Bush. Pks. lbs. lbs. lbs.

,

16 0 57-8 996 1713
38 U 61-0 2447 4195

1 23 o| 56-5 1457 2593

17 3| 59-0 1110 1850

20 1 58-1 1262 2186

28 Of 59-6 1756 2970

35 3£ 59-4 2333 3910

39 If 59-2 2465 4679

36 1 57*8 2229 4512

The experimental crops, without manure, with farmyard

manure, and with the mixed mineral manure in conjunction with

all but the most excessive amount of ammonia-salts, were fully

equal in amount and quality of grain, and not much deficient in

straw, compared with the average of the 12 years. But with

mineral manure in conjunction with the very excessive amount
of ammonia-salts, the produce of both grain and straw was con-

siderably below the average. Notwithstanding the wetness of the

most growing periods of the season, the prevailing low tempera-

tures seem to have been adverse to the production of full amounts
of gross produce ; but the ripening period seems to have been

not so unfavourable to the development of grain where there was
moderate luxuriance of growth, and the crop was not too much
laid

;
which, however, according to the reports, was the case
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with a considerable proportion of the ordinary wheat-crop of the

country.

Twentieth Season, 18G2-3.

October (18C2) w;is unusually warm, but with a good deal of

wind and rain ; November was cold, with comparatively little

rain ;
December,and January and February (18G3j, were unusually

mild, with a fair amount of rain in December and January, and

but little in February. March was also upon the whole mild,

with but little rain ; and wheat showed unusually forward growth.

April was very dry and warm. In May there were some re-

freshing rains, but the temperature was occasionally extremely

low, and pretty nearly throughout rather below the average, with

frequent storms of wind. The temperature in June was also

generally rather below the average, and there was a good deal of

rain
;
which, though needed, and much aiding growth, was so

heavy as to lay the most forward and bulky crops. In July

there was much less rain than usual, with moderately high day,

but low night temperatures, and some sharp night frosts. August,

with only moderate temperatures, but less than the usual amount
of rain, was upon the whole favourable ripening and harvest

weather. In September a good deal of rain fell, and the

temperatures ranged rather low. In June, the condition of

the atmosphere as to moisture was about the average for

that month
;

but, in July, August, and September, both the

actual amount and the degree of humidity were below the

average.

With these characters of the season, the reports were almost

unanimous that the wheat- crop of 1863 was considerably above

the average ; and such subsequent experience has proved it to be,

both in quantity and quality. Izxleed, such a yield, per acre,

has not been known for very many years.

It would appear that the extraordinary result was due to

almost unchecked growth from the first appearance of the

plant above ground up to the time of harvest, rather than to any
extraordinary characteristics of season at any one or more parti-

cular periods. With the extremely mild winter and early spring,

the plant came early forward, and the rains, though sparing

upon the whole, came when needed, whilst, though the tempera-

ture of the summer was seldom high, it was (if we except the

night frosts of July) generally sufficient, and the condition of

atmosphere otherwise favourable ; so that it may be said that

the whole season contributed to a lengthened and almost un-
broken course of gradual accumulation.
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The following Table shows the character of the results oh

tained in this extraordinary season, in the experimental field :—

i

Table XX.

—

Summary of the Results of the Twentieth Season, 18G2-G3.

Manures.

(Quantities per Acre.)

Produce pep. Acre, &c.

Dressed Corn.

Total
Corn.

Straw
and
Chaff.Quantity.

Weight
per

Bushel.

400 lbs. Ammonia-salts alone (Plot 10a) ..

ATi v c*(\ 1VT 5 novo 1 AT'i v> n ro q (mpan r»r P Ir^tc 1

Mixed Mineral Manure, and 100 lbs. Ammonia-

1

salts (mean of Plots 21 and 22) /

Mixed Mineral Manure, and 200 lbs. Ammonia-

1

Mixed Mineral Manure, and 400 lbs. Ammonia-1

Mixed Mineral Manure, and GOO lbs. Ammonia-1

Mixed Mineral Manure, and 800 lbs. Ammonia-

1

Bush. Pks.

.17* 1

44 0
39 0$

19 2J

28 2?

39 2}

53 2f

55 g|

j

55 3^

lbs.

62- 7

63- 1

G2-6

63-0

G2-4

G2-3

62*5

62-3

G2'4

lbs.

1127
2886
2587

1290

1852

2528

3492

3G14

3G59

lbs.

1G00
4279
3481

1728

2588

3715

5866

G602

C86G

The experimental wheat-crop of 1863, the 20th in succession

on the same land, proved to be in quantity of both grain and
straw by far the most productive hitherto, and also in quality of

grain nearly the best yet obtained. In quantity of straw, or total

produce, the crop of 1854 the most nearly approached it ; but

1854 and 1857, both of which were years of extraordinary yield,

both fell considerably short of 1863 in quantity of grain per

acre, and also in quality, as indicated by the weight per

bushel.

The season of 1863 was particularly marked by extraordinary

productiveness, in both corn and straw, under the influence of a

liberal supply of ammonia-salts. Where the quantity applied was

not so excessive that the crops were over luxuriant, and much laid

by the storms of wind and rain in June, more produce, and

especially more corn, was obtained for a given amount of am-
monia applied than in any former year of the experiments. Even
where the amounts of ammonia-salts were the most excessive, the

quantity of both corn and straw per acre was larger than in any
preceding season. But, doubtless owing to the heaviest crops

having been laid so flat, the amount of increase yielded for each

increment of ammonia-salts supplied beyond 400 lbs. per acre
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was not so great as in some other seasons. Thus, though in no

preceding year had the produce obtained by the mixed mineral

manure and the excessive amount of 800 lbs. of ammonia-salts

exceeded 50 bushels of dressed corn per acre, that obtained in

1863 by the mixed mineral manure and only 400 lbs. of ammonia-
salts was about 53;| bushels, of lbs. weight per bushel ; whilst

the mixed mineral manure with 600 lbs. of ammonia-salts, gave

scarcely 55^ bushels, and with 800 lbs. scarcely 56 bushels.

Extraordinary as are these amounts of produce, even for good
wheat-land cultivated and manured in the ordinary way, they are

still more remarkable for the 20th crop of wheat in succession

on land of only average wheat-producing quality, which has not

been manured with farmyard manure for j ust a quarter of a cen-

tury. Nevertheless, there can be no doubt that if the heavier

crops had not been so much laid they would have yielded even

considerably more. That they did not do so, in a season upon
the whole so favourable for the effect of liberal nitrogenous

manuring, shows that the higher amounts of ammonia-salts em-
ployed were not only excessive for average, but even for un-

usually favourable seasons.

In conclusion, in regard to these results, it should be observed

that whilst the mixed mineral manure and ammonia-salts yielded

as much as 55.2 bushels of dressed corn, and 6866 lbs. of straw,

the same mixed mineral-manure, when used alone, gave scarcely

19f bushels of dressed corn, and only 1728 lbs. of straw. There
was an increase, therefore, due to the action of ammonia-salts,

of 36 bushels of dressed corn, and 5138 lbs. of straw. In this

fact there is surely striking confirmation of the utter inade-

quacy of mineral-manures alone to enable the wheat-plant to

obtain from the atmosphere a sufficiency of nitrogen for the pro-

duction of full crops.

No idea is more fixed and prevalent in the farmer's mind than

that, after all his labour and money have been expended, he is

still at the mercy of the seasons for his reward. The fore-

going short abstracts of the results obtained in different seasons,

with the few comments made upon them, supply very interesting

evidence relating to this point ; and Tables XXII.—XXVI., in-

clusive, in the Appendix, afford the means of studying the subject

in much more detail. But the extent of this dependence upon
season will be made more strikingly manifest, by placing side

by side, at one view, the results obtained by one and the same
description and amount of manure in the least favourable, and
in the most favourable of the last twelve seasons, during Avhich
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the same manure has been applied year after year on the same
land. This is done in the following Table :

—

Table XXI.—Summary of the Results obtained in 1853 and 1863,
respectively.

Manuues.

(Per Acre, per Annum.)

Unmanured (Plot 3)

14 tons Farmyard Manure (Plot 2)
400 lbs. Ammonia-salts alone (Plot 10a)
Mixed Mineral Manure alone (mean of Plots 5a )

and 56) J
Mixed Mineral Manure, and 100 lbs. Ammonia- 1

salts (mean of Plots 21 and 22) 3

Mixed Mineral Manure, and 200 lbs. Ammonia-

)

salts (mean of Plots (ia and 66) 5
Mixed Mineral Manure, and 41)0 lbs. Ammonia-

)

suits (mean of Plots la and 7b) 5

Mixed Mineral Manure, and 600 lbs. Ammonia-

)

salts (mean of Plots 8a and St) J
Mixed Mineral Manure, and 800 lbs. Ammonia-}

salts (mean of Plots ll'a and 166) . . . . 5

Produce i-Eit Acre, &c.

Dressed Corn.

Quantity,
. _t .

Weigbt per
Bushel.

ocraw
and Chaff.

1853. 1863. 1853. 1863. 1853. 1863.

Bush. Pks. Bush. I'kb. lbs. lbs. lbs. lbs.

5 3} 17 1 45-9 62-7 1413 1600
19 04 44 0 51-1 C>3-1 3372 4279
9 3i 39 D£ 48-6 62-6 2049 3481

10 Of 19 2f 4S-6 63-0 2040 1728

11 2J 28 2f 49-8 62-4 2021 2588

18 Of 39 2i 51-5 62-3 2788 3715

23 2f 53 2f 52-0 62-5 3738 5866

23 If 55 2f 51-8 62-3 3947 6602

23 0£ 55 3J 52-3 62-4 ! 4962 6866

It should be observed, that although both the quantity and the

quality of corn were, under each of the conditions of manuring
specified, lower in 1853 than in any other season of the last

twelve, and hence the results of that year are selected to contrast

with those of 1863, yet the amounts of straw were much lower

in some other years. Indeed, the Table shows that in the case

of the mixed mineral manure alone the quantity of straw was
even higher in 1853 than in 1863. It was, however, in most
cases where ammonia-salts were used, one-half, and sometimes in

a greater degree, more in 1863 than in 1853. Again, although

the quantity of corn obtained was greater in 1863 than in any
other year of the twelve wherever ammonia-salts were used, yet,

without manure, and with mixed mineral manure alone, it was
higher in several other years.

Notwithstanding these exceptions, which arc themselves very

interesting and significant, the two seasons may still be taken as

upon the whole representing, respectively the least and the most
favourable of those to which the experiments refer ; and the dif-

ference in the quantity and quality of the produce obtained by one

and the same manure, in the one season compared with the other,

is really most striking and instructive. Thus, in 1863 the pro-

duce of dressed corn exceeded that of 1853—without manure by

11^ bushels, with farmyard manure by 25 bushels, with 400 lbs.



Report of Experiments on the Growth of Wheat. 141

ammonia-salts alone by 29^ bushels, with mineral manure alone

by '.'I bushels; and with mineral manure and ammonia-salts

together—with 100 lbs. of ammonia-salts by 17 bushels, with

200 lbs. by 2H bushels, with 400 lbs. by 30 bushels, with

600 lbs. by 32£ bushels, and with 800 lbs., by 30f bushels. The
difference in quantity was, however, in reality much more than

these figures indicate ; for whilst the weight of each bushel of

dressed corn was in 18G3 from 62 to 63 lbs., in 1853 it in no

case reached, and in some cases fell far short of, 52^- lbs.

So far as the production of grain was concerned, therefore, the

difference of result obtained in the two years was equally striking

in point of both quantity and quality.

The important practical question of the amount of ammonia in

manure expended for the production of a given amount of increase

in one season compared with another, according to the quantity

employed, and to the available supply of mineral constituents

within the soil, will be made a subject of separate consideration

in the Fourth Section of this Report.

The influence of each individual season, and of the extreme

seasons, of the twenty, in tending to the development of much
or little corn, much or little straw, and high or low quality of

grain, under the different conditions of manuring, has now been

briefly illustrated ; but before leaving the question of the influ-

ence of season altogether, and passing to the more exclusive

consideration of the effects of the different manures, it is desirable

to endeavour to arrive at some conclusion as to whether the later

or the earlier seasons were probably on the average the more
favourable ; so that a proper judgment may be formed as to

whether the actual results obtained by the use of any particular

description of manure year after year on the same land, may be

referred with but a little reservation to the manure employed, or

whether they have been, in any material degree, influenced

by a progressive or retrogressive character of the seasons of

growth.

There is an obvious inappropriateness in attempting to esti-

mate the progressive or retrogressive productiveness of a series

of seasons, by reference to the amounts of produce obtained on
the application of a particular manure year after year on the same
land, when the object of the estimate is to eliminate the influence

of season from that due to the exhaustive or accumulative effect

of the manure itself.

The annual produce without manure would appear, at first

sight, to be the best index of the relative character of the seasons.
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On the other hand, it has been seen that those seasons which
were the most favourable for the unmanured, or for the merely

mineral-manured plots, were not at all the most favourable for

those manured highly with nitrogenous manures—that is, for

those conditions under which alone large crops could be obtained.

Hence, the best season for land in low condition is not the best

for land in high condition.

But, by comparing the increasing or diminishing amount of

produce from year to year, under very different conditions of

manuring, a very fair judgment of the relative character of the

earlier and the later seasons can be formed. To this end there are

given at one view in Table XXII. (opposite) the average annual

produce without manure, with ammonia-salts alone, and with

farmyard manure, respectively over the first half, the second half,

and the total period of the experiments ; and also the average

annual produce without manure, with mixed mineral manure
alone, with ammonia-salts alone, with ammonia-salts and mixed
mineral manure, and with farmyard manure, over the first six,

the last six, and the total of the last twelve years of the

experiments.

Taking first the whole period of the experiments (twenty years

without manure and with farmyard manure, and nineteen with

ammonia-salts alone), there is, without manure a slightly, though
very slightly, increased annual produce of corn and total pro-

duce (though not of straw) over the last half as compared with

the first half of the period ; with ammonia-salts alone there is

a decreased, and with farmyard manure a very much increased,

rate of produce in the later years.

Thus, where the crop was simply dependent on the soil and
season, the produce was somewhat higher in the later years

;

where the resources of the soil were overtaxed by the use of a

large amount of ammonia-salts every year, the produce dimi-

nished ; but where an excess of every constituent was annually

applied, the crop enormously increased as the experiment pro-

ceeded.

Referring to the results obtained over the last twelve years

only, the latter half of that period gives, without manure, as much
corn, but scarcely as much straw as the former half; with

mixed mineral-manure alone (the condition nearest allied to the

unmanured) there is a diminution, more particularly in the

produce of straw, in the later years ; with ammonia-salts alone

there is also a diminution, both of corn and straw, but in a some-

what less degree than when the whole period of twenty years is

taken into the calculation. With ammonia-salts and mixed mine-
ral manure together, there is a considerable increase of corn, and,
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Experiments at Hothamsted on the Growth op Wheat Year after Year
on the same Land.

Table XXII.

—

Annual Average Produce, &c, over the First half, the Second
half, and the Total periods of the application of different Manures, each Year after

Year on the same Land.

Average Annual.
Duration

of

Total Period.

riot First

half of

Period.

Second
half of

Period.

Total
l'eriod.

Dressed Corn, per Acre, in Bushels and Pecks.

3
10a
2

Unmanured, every year

Ammonia-salts alone, every year ....
14 tons Farmyard Manure, every year

1 15 3i
24 3f
27 Oi

16 2J
23 3f
37 81

16 1

24 If
32 If

20 years— 1844-1863.

19 years— 1845-1863.

20 years—1844-1863.

3
5
10a

2

Unmanured, every year
Mixed Mineral Manure alone, every year ,

Ammonia-salts alone, every year ....
Ammonia-salts and Mixed Mineral Manure, every year
14 tons Farmyard Mauure, every year

I

15 ii
18 3f
23 1

35 04
33 U

15 2
18 Of
22 0
37. 24.

37 If

15 2
18 If
22 2|
36 14

35 if

|l2 years—1852-1S63.

Weight per Bushel of Dressed Corn , in lbs.

3
10a
2

Ammonia-salts nlone, every year ....
14 tons Farmyard Manure, every year . . .

58-3
58-7

1 59-8

57-6
56-6
60-3

57-9
57*6
60'0

20 years— 1844-1863.

19 years— 1845-1863.

20 years— 1844-1863.

3
5
10a
7
2

Mixed Mineral Manure alone, every year , ,

Ammonia-salts alone, every year ....
Ammonia-salts and Mixed Mineral Manure, every year
14 tons Farmyard Manure, every year

55-8
57- 1

55'it

:

57-9
58- 8

57- 2
58- 7
55-8
58- 9
59- 8

56- 5
57- 9
55-9
58- 4
59- 3

|l2 years—1852-1803.

Total Corn, per Acre, in lbs.

3
10a
2

Unmamired, every year
Ammonia-salts alone, every year ....
14 tons Farmyard Manure, every year

1018
1628
1757

1035

1527
2395

1026
1575
2076

20 years—1844-1863.
19 years— 1845-1863.

20 years—1844-1863.

3
5
10a
7
2

Unmamired, every year
Mixed Mineral Manure alone, ever}' year .

Ammonia-salts alone, every year ....
Ammonia-salts and Mixed Mineral Manure, every year
14 tons Farmyard Manure, every year

963
1171

! 14(13

;
2195

1 2102

965
1144
1408
2356
2362

964
1157
1435
2275
2232

|l2 years-1852-1863.

Total Straw (and Chaff), per Acre, in lbs.

3
10a
2

Unmanured, every year ......
Ammonia-salts alone, every year ....
14 tons Farmyard Manure, every year . .

1693
2846
3071

1693
2640
3960

1693.

2737
3515

20 years— 1844-1 S63.

19 years— 1845-1863.
20 years—1844-1863.

3
5
10a
7
2

Unmanured, every year ......
Mixed Mineral Manure alone, every year . . .

Ammonia-salts alone, every year ....
Ammonia-salts and Mixed Mineral Manure, every year
14 tons Farmyard Manure, every year

1678
2012
2693
4233
3794

1645
1783
2513
4190
3944

1662
1898
2603
4212
3869

|l2 years—1852-1863

Total Produce (Corn and Straw), per Acre, in lbs.

3
10a
2

Unmanured, every year
Ammonia-salts alone, every year ....
14 tons Farmyard Manure, every year ' . .

2711
4474
4828

2728
4166
6355

2719
4312
5591

20 years—1844-1863.
19 years—1845-1863.
20 years—1844-1863.

3
5
10a
7
2

Unmanured, every year . . . , .

Mixed Mineral Manure alone, every year , ,

Ammonia-salts alone, every year ....
Ammonia-salts and Mixed Mineral Manure, every year
14 tons Farmyard Manure, every year , . ,

2641
3183
4156
6428
5896

2610
2927
3521
6546
6306

2626
3055
4038
6487
6101

|l2 years—1352-1863.
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though a diminution in the produce of straw, still some in-

crease of total produce, during the later years. Finally, with
farmyard-manure there is an increase of both corn and straw

in the latter as compared with the former half of the twelve

years, but in a much less degree than over the last ten as

compared with the first ten years of the whole period of the

experiments.

The general result over the final twelve years is, then, that

the average annual yield was, without manure, much the same
over the whole period ; that, notwithstanding the exhausting

effects of applying ammonia-salts every year, the annual diminu-
tion of produce under their influence was proportionally less

during the latter half of the last twelve, than of the whole nine-

teen years of their use ; that where ammonia-salts and all mine-

ral constituents, except silica, were liberally supplied every year,

the produce of corn increased, and that of the straw somewhat dimi-

nished
;
lastly, that where an excess of every constituent recpaired

by the crop was annually applied, as in the farmyard manure, the

rate of increase from year to year was not so great during the

later as during some of the earlier years.

That the unmanured produce should keep up its yield during

the later years, and that the produce by the exhaustive process of

applying ammonia-salts every year should diminish less during

the latter half of the twelve than of the whole nineteen years, seems

sufficient indication that the later seasons of the experiments were,

upon the whole, more favourable than the earlier ones. But to

this evidence may be added that derivable from the fact, that

although the average weight per bushel of dressed corn without

manure, and with ammonia-salts alone, was considerably less

during the latter than during the earlier half of the whole period,

it was, nevertheless, without manure considerably higher, and
with ammonia-salts alone about as high, during the latler as dur-

ing the earlier half of the last twelve years. It is, therefore, clear,

that even under the most defective soil conditions the crop has

either not deteriorated, or has done so in a less degree, in the

later years.

Upon the whole, then, it must be concluded, that the later years

of the experimental period were, on the average, slightly more
favourable to the crop than the earlier ones. Assuming this to

have been the case, it must be admitted, that the fact of the un-

manured plot maintaining its produce throughout the whole

twenty years is probably in some degree due to the better average

of the seasons themselves in the later years
;
and, consequently,

that had it been otherwise, the unmanured produce would have

shown some slight decline in the later years, or rather, some slight

t
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excess in the earlier ones, due to the accumulation of many
previous courses of manuring and cropping.

These few illustrations will serve to indicate the degree, or

limit, of the influence of any slight progressive improvement in

the character of the seasons of the experimental period, and thus

prepare the way for considering the effects of accumulation, or

exhaustion, of constituents, from the manuring and cropping of

preceding, on the produce of succeeding years.

( To be continued.)

VOL. XXV.

Appendix.—Tables.

l
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Experiments at Eothamsted on the Growth of

Appendix.—Table I.

—

Manures and Produce ; 1st Season, 1843-4.

Manures per Acre.

Farmyard
Manure.

Farmyard
Manure
Ashes.

Silicate

of
Potass. 2

Phosphate
of

Potass.3

Phosphate
of

Soda.3

„ .
" 1 Super-

Phosphate
, phosphate

ot of
Magnesia.3 Lime.3

Tons. Cwts. lbs. lbs. lbs. lbs.

Mixture of the residue of most of the other manures

14

Unmanured

32 1

220

275

110

110

110

110

110

Unmanured

Mixture of the residue of most of the other manures

325

1871

150

75

75

162J

65

65

65

81

420

210

210

210

168

84

84

84

105

lbs.

700

700

350

350

350

630

560

350

350

350

350

350

350

350"

350

350

Sulphate
of

Ammonia.

lbs.

65

65

65

81

Rape
Cake.

lbs.

154

308

54

1 The farmyard dung was burnt slowly In a heap in the open air to an imperfect or coaly ash, and 32 cwts,

of ash represent 14 tons of dung.
2 The silicate of potass was manufactured at a glass-house by fusing equal parts of pearl-ash and sand. The

product was a transparent glass, slightly deliquescent in the air, which was ground to powder under edge-stones.

3 The manures termed superphosphate of lime, phosphate of potass, phosphate of soda, and phosphate of

magnesia, were made by acting upon bone-ash by means of sulphuric acid in the first instance, and in the cases

of the alkali salts and the magncsian one neutralizing the compound thus obtained by means of cheap preparations

of the respective bases. For the superphosphate of lime the proportions were 5 parts bone-ash, 3 parts water, and

3 parts sulphuric acid of sp. gr. 1-84; and for the phosphates of potass, soda, and magnesia, they were 4 parts

bone-ash, water as needed, 3 parts sulphuric acid ofsp.gr. 1-84, and equivalent amounts, respectively, of pearl-ash,
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Wheat Year after Year on the same Land.

Manures and Seed (Old Red Lammas) sown Autumn 1843.

Produce rait AcitK, <fcc
Increase per Acre

by Manure.
Offal

Corn
to

100
Straw.

Plots.
Dressed Corn.

Straw
and

Chaff.

Total
Produce
(Corn
and

Straw).

Straw
and

Chaff.

Corn
to

Quantity.5
Weight

per
Bushel.

Offal

Corn.5
Total
Corn. Corn.

Total
Produce.

100
Dressed.

Busb. Pecks. lbs. ft*. lbs. lbs. ,lbs. lbs. lbs. lbs.

0 19 a| 58*5 61 1228 1436 2664 305 316 621 85*5

1 16 s 59-0 52 1040 1203 2243 117 83 200 86-4

2 20 *4
1 Q 64 1276 1476 2752 353 356 709 .. 86-4

3 J o U 00 O 1 1 on1 1ZU 9nj q 82-4

4 14 n oo u OOO 1 QQ9
1 J - — oo 1 fi 80-4

5 15 it 58-3 48 956 1116 2072 33 - 4 29 85-6

6 15 i (\c\ * n 48 964 1100 2064 • 41 -20 21 # j 87-6

7 15 2 •OU O 1 1 i - 9i tic 01 enOJ 1 lo •• 84-0

8 15 of D 1 O iy you 1 1 fin 9 I 4/1J 1
£7 07 84-5

9 19 2f '.» - o 1 9ftn l **fift Q£7 yo O'

10 15 If 62 • 0 r.nOU i nno1UUO 1119
1 1 1 J OO — O 77 on * t\yu o

11 17 Of 61-8 56 1116 1200 2316 193 80 273 93-0

12 15 2 61-5 50 1004 1116 2120 81 - 4 77 90-0

13 16 If 62-5 54 1072 1204 2276 149 84 233 89-0

14 15 3 61'8 51 1016 1176 2192 93 56 149 86-4

15 16 3i 62-0 55 1096 1240 2336 173 120 293 88-4

16 19 3| 62-5 65 1304 1480 2784 381 360 741 88-1

17 18 3f 62-3 62 1240 1422 2662 317 302 619 87*2

18 20 3| 62-0 68 1368 1768 3136 445 648 1093 77-4

19 24 ii 61-8 79 1580 1772 3352 657 652 1309 89-2

20

K|
22 J

soda-ash, or a mixture of 1 part medicinal carbonate of magnesia and 4 parts magnesian limestone. The mixtures,
of course, all lost weight considerably by the evolution of water and carbonic acid.

4 Made with unburnt bones.
5 In this first season neither the weight nor the measure of the offal corn was recorded separately; and in

former papers the bushels and pecks of total corn (including offal) have erroneously been given as dressed corn.
To bring the records more in conformity with those relating to the other years, 5 per cent., by weight has been
deducted from the total corn previously stated as dressed corn, and is recorded as offal corn ;' this being'about the
probable proportion, judging from the character of the season, the bulk of the crop, and the weight per bushel of
the dressed corn. Although not strictly correct, the statements of dressed corn as amended in this somewhat
arbitrary way will approximate more nearly to the truth, and be more comparable with those relating to other
seasons, than those hitherto recorded.

L 2
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Experiments at Bothamsted on the Geowth of

Appendix.—Table II.

—

Manures and Produce ; 2nd Season, 1845.

Manures ver Acre.

Farm-
yard

Manure

Silicate

of

Potass.1

Phos-
phate
of

Potass.2

Super-
phosphate

of
Lime.2

Tons. lbs. lbs. lbs. lbs. lbs. lbs. lbs.

Mixture of the residue of most of the other manures

Bone-
ash.

Muriatic
Acid. Guano.

Sulphate
of

Ammo

112

14

Unmanured

Unmanured

280

112

112

280

112

224

224

336

Unmanured

Mixture of the residue of most of the other manures

221

112

112

224

112

336 7

672 8

224

112

112

112

112

168 s

168 6

224*

224

224

56

112

112

112

Muriate
of

Ammo
nia.3

lbs.

16S 5

168 6

56

112

112

Carbo-
nate
of

Ammo-
nia.

lbs.

252 3

Rape
Cake.

lbs.

560

560

560

560

560

560

280

336

Tapi-

oca.

lbs.

560

1 The silicate of potass was manufactured at a glass-house by fusing equal parts of pearl-ash and

sand. The product was a transparent glass, slightly deliquescent in the air ; it was ground to powder

under edge-stones.
2 The manures termed superphosphate of lime and phosphate of potass were made by acting

upon bone-ash by means of sulphuric acid, and in the case of the potass salt neutralizing the compound

thus obtained by means of pearl-ash. For the superphosphate of lime the proportions were 5 parts

bone-ash, 3 parts water, and o parts sulphuric acid of sp. gr. 1*84 ; and for the phosphate of potass

4 parts bone-ash, water as needed, 3 parts sulphuric acid of sp. gr. l
-84, and an equivalent amount

of pearl-ash. The mixtures, of course, lost weight considerably by the evolution of water and

wrbonic acid.
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Wheat Year after Year on the same Land.

Manures and Seed (Old lied Lammas) sown March 1845.

Produce per Acre, &c.
Increase per Acre

by Manure.
Offal

Corn
to

100
Dressed.

Corn
to

100
Straw.

Plots. Dressed Corn.

Straw
and

Chaff.

Total
Produce
(Com
and

Straw).

Straw
and

Chaff.Quantity.
Weight
per

Bushel.

Offal

Corn.

Total
Corn. Corn.

Total

Produce.

Bush. Pecks. lbs. lbs. lbs. lbs. lbs. lbs. lbs. lbs.

0 32 0 56-5 159 1967 3977 5944 526 1265 1791 10* 9 49* 5

I 26 54- 8 248 1089 3G99 5388 248 987 TOOK I/O A K • T40 /

32 0 56-8 151 • 1967 3915 5882 526 1203 1 *

Q . ft 50*2

Qo 23 Of 56-5 131 1441 2712 4153 O / Oo* 1

4 29 2* 58-0 161 1879 3663 5542 438 951 1389 fl . A 01 o

22 57*5 134 1431 2684 4115 — 10 — 28 — oo 10-1 53*3

£ 26 3f 57-3 190 1 732 3599 5331 291 887 1 1 ,.jHi A ft • 14o 1

6 28 2f 57-8 214 1871 3644 5515 430 932 1362
[

1/1.1 07 O

7 26 2f 57-0 161 1682 3243 4925 241 531 772 1 1 3 o i y

8 27 °i 56-3 194 1716 3663 5379 275 951 1226 14-0 46*9

9 33 H 58-3 187 2131 4058 6189 690 1346 2036 10-2 52*5

10 31 56'3 191 1980 4266 6246 539 1554 2093 12-3 46*4

11 30 3 56*0 158 1880 4104 5984 439 1392 1831 11 ' 3 A K . Q45 o

12 28 2i 55'3 264 1842 4134 5976 401 1422 1823 17'8 44* 5f

13 25 0 56-3 152 1558 3355 4913 117 643 760 12 " 0 46 ' 4

14 27 1 57'5 176 1743 3696 5439 302 984 1286 16'2 47 1 .

15 32 H 57*5 209 2103 4044 6147 662 1332 1994 11-8 52-0

16 32 56-3 182 2028 4191 6219 587 1479 2066 11 • 1 48*4

17 32 Of 55-8 299 2093 3826 5919 652 1114 1766 15'2 54'

7

18 33 ol 56-5 180 2048 3819 5867 607 1107 1714 11-2 53-6

19 34 3 57-0 133 2114 4215 6329 673 1503 2176 9-1 50-2

20 24 56-0 113 1495 3104 4599 54 392 446 9-7 48-2

''I
,

.

kJ
?

22/

3 The medicinal carbonate of ammonia ; it was dissolved in water and top-dressed.
4 Plot 5 was 2 lands wide (in after years, respectively, 5« and 56); 5' consisting of 2 alternate

one-fourth lengths across both lands, and 52 of the 2 remaining one-fourth lengths.
5 Top-dressed at once.
6 Top-dressed at 4 intervals.

7 Peruvian.
8 Ichaboe.
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Experiments at Eothamsted on the Growth of

Appendix.—Table III.

—

Manures and Produce ; 3rd Season, 1845-6.

Plots.

Manures pes Ache.

Farm-
yard

Manure.

Ash
from
3 loads

(3888
lbs.)

Wheat-
j straw.

Liebig's

Wheat-
manure.

Peru-
vian

Guano.

Silicate

of

Potass.

Pearl-

ash.

Soda-

ash.

Mag-
nesian
Lime-
stone.

Superphosphate of

Lime.
sulphate

of

Ammo-
nia.

Muriate
of

Ammo-
nia.

Rape
Cake.Bone

Ash.

Sul-
phuric
Acid

(Sp. gr.

X 1.)

Muri-
atic

Acid.

Tons. lbs. lbs. lbs. lbs. lbs. lbs. lbs. lbs. lbs. lbs. lbs. lbs.

0 • • 336 **

1 •• * 224 ••

2 14

3 Unma nured .. ..

A
** • •• 224 224 224 ••

5a/
1 -

)" Straw- •• •• •• •• • •

•

224' ••

••

5J 1 ash. 448
56

\2 :: J .

.

224 1 .. 448

6a 448 • •

00 .. 448 •• ,, 112 112

7a 448 448

76 .. 448 112 112 448

8a .. <1 224 448

86 •• •• •• •• 224 112 112

9a •• 448

96 .. 224 .. 448

10a •• •• •• 224 ••

1 f\KLUO UUllU

llfl .. 224 224 448
1 1 J*1 10 .. 224 224 112 112

12a .. 180 224 224 448

126 .. .. .. 180 224 224 * * 112 112

13rf •• •• 200 224 224 448

136 200 224 224 112 112

14a .

.

84 224 224 448

146 -• 84 224 224 •• 112 112

15a 224 224 224 448

156 224 224 224 224 448

16a 67 60 84 224 224 448

166 67 60 84 224 224 224 448

17a 67 60 84 224 224 112 112 448

176 67 60 . 84 224 224 224

18a 67 60 84 224 224 112 112

186 67 60 84 224 224

19 112 112 112 448

20
)

1

21 Mixture of the residue of most of the other manures

22
)

Top-dressed in the Spring.
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Wheat Yeah after Year on the same Land.

Manures and Seed (Old Red Lammas) sown Autumn 1845.

PRODUCE l'EK ACRK, &C.
Ixcrease pek Acre

BY MaNCRE.

Plots.

Offal

Corn
to

100
Dressed.

Co
to

100
Straw.

Dresned

Quantity,

Corn.

Weight
per

Bushel.

Offal Total
Straw
and

Chaff.

Total
Produce
(Corn
and

Straw).

Corn.

Straw
and

Chaff.

Total
Produce.

Bush. Pecks. lbs. lbs. lbs. lbs. lbs. lbs. lbs. lbs.

0 28 1? 62 3 10+ 1906 2561 4467 699 1048 1747 7-3 74-4
1 22 0? 62 6 1 9(1 1 509 1953 3462 302 440 742 8-1 77'3
2 27 Of 63 •0 113 18:26 2454 4280 619 941 1560 6'6 74*4

3 •

17 8f 63 8 64 1207 1513 2720 7'4 79 '7

4 25 3f 63 5 130 1777 2390 4167 570 877 1447 7-8 74-3

r /I 19 63 7 0 / 1305 1541 2846 98 28 126 84*6
5a

\2 27 0 63 0 126 1827 2309 4136 620 796 1416 79-1

ah 23 -h 63 4 100 1598 1721 .3319 391 208 599 92-8
56(2 30 Of 63 3 165 • 2076 2901 4977 869 1388 2257 71*6
6a 20 li 63 7 102 1400 1676 3076 193 163 356 7-0 83*6
66 29 0? 63-5 1 14 1967 2571 4538 760 1058 1818 5-3 76-5
7a 22 §i 63 0 97 1534 1968 3502 327 405 732 6-8 77-9
76 31 3 63 4 150 2163 3007 5170 956 1494 2450 7-5 72-6

8a 22 32 63-5 101 1549 1963 3512 342 450 792 7-1 78-9
86 29 Of 63-6 132 1988 2575 4563 781 1062 1843 7-2 77*2
9a 23 2f 63 0 122 1614 2033 3647 407 520 927 7'9 79-4
96 28 3i 63 3 114 1942 2603 4545 735 1090 1825 7-0 74-6

10a 27 u 63 6 109 1850 2244 4094 643 731 1S74 6'4 82-4
106

»
17 63 8 92 1216 1455 2671 9 — 58 — 49 7-8 83-6

11a 23 if 63 3 145 1628 3761 421 620 1041 9-8 76*3
116 30 63 2 1 1* 2055 971^ 4770 848 1202 2050 6-1 75-7
12a 24 63 0 1 — .) 1661 2163 3824 454 650 1104 7-9 76*8
126 28 2f 63 4 136 1955 4509 748 1041 1789 7-4 76-5
13a 24 0 63 5 1 36 1 DDU 9Q97 3987 453 814 1267 9" 1 71-3
136 29 If 63 2 138 1998 2755 4753 791 1242 2033 7'3 72*5
14a 23 63 0 117 1605 2031 3636 398 518 916 7

-

7 79"0
146 26 63 4 1 OA 10 l J: 4356 605 1021 1626 7-4 71-5

15a 31 if 62 5 147 2112 2936 5048 905 1423 2328 7'5 71 '9

156 27 23 63 0 117 1861 2513 654 1000 1654

16a 23 s 62 5 108 1592 2067 3659 385 554 939 7-0 77-0
166 30 1 62 7 122 2019 2836 4855 812 1323 2135 6-6 71-2
17a 33 2f 62 8 129 2241 3278 5519 1034 1765 2799 5-8 68-3
176 30 0 63 0 113 2034 2784 4818 827 1271 2098 5-9 73-0
18a 31 0 62 8 103 2048 2838 4886 841 1325 2166 5-1 72-2
186 21 1 62 0 157 1474 1893 3367 267 380 647 6-6 77-1

19 28 3 62 -O 107 1889 2425 4314 682 912 1594 5-8 77-9
20

j

21

22
)
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Experiments at Rothamsted on the Growth of

Appendix.—Table IV.

—

Manures and Produce ; 4th Season, 1846-7.

Plots.

Manures feu Acbe.

Farmyard
Manure.

Peruvian
Guano.

Superphosphate of Lime.
Sulphate

of
Ammonia.

-

Muriate
of

Ammonia.
Rice.

Bone-ash.

Sulphuric
Acid

(Sp. gr. 1-7).

Muriatic
Acid.

Tons. lbs. lbs. lbs. lbs. lbs. lbs. lbs.

0 500 ••

i 200 200 350 50
2 14 ••

3 Unmam: red

4
• • * 200 •• 200 300

5a 200 200 150 150
so 200 200 •• 150 150 500
6a •• •• •• 150 150
66 • •• 150 150
7a m . • 150 150
76 150 150

8a
• • • * 200 200 L DU 1 50 500

86 (I 200 200 200 200

9a*2
•• 2240

•• • 1 *\fi
J o\f 1 50 • *

96 •• •• 150 150
10a ... •• •• -• 150 150
1 nA

•• •• 150 150

11a 100 100 150 150
116 •• 100 100 .. 150 150

12a •• 100 100 1 ou 150

126 100 100 150 150

13a 100 100 150 150
136 100 100 150 150 ••

14a 100 100 150 150

146 100 100 150 150 ..

15a 200 200 300 500

156 200 200 300 500

16a 100 100 150 150

166 100 100 150 150

17a 100 100
.

150 150

176 100 100 200 200

18a 100 100 150 150

186 100 100 150 150

19 100 100 300 500

20 Unmanured
21

| Mixture of the re sidue of most of the other manures
22 /
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Wheat Year after Year on the same Land.

Manures and Seed (Old Red Lammas) sown end of October 1846.

Plote.

Produce per Acre, &c.
Increase per Acre

by Manure.
Offal

Com
to

100
Dressed.

Corn
to

100
Straw.

Dressed

Quantity.

2oro.

Weight
per

Bushel.

Offal

Corn.

Total

Corn.

Straw
and

Chaff.

Total
Produce
(Corn
and

Straw).

Com.
Straw
and

Chaff.

Total
Produce.

Bush. rks. lbs. lbs. lbs. lbs. lbs. i lbs. lbs. lbs.

0 30 22- 61-1 156 2031 3277 5308 908 1375 2283 8 - 2 61-9
1 32 1 61*2 147 2119 3735 5854 996 1833 2829 7-2 56-7
o 29 32 62-3 117 1981 3628 5609 858 1726 2584 6-2 54-6
S 16 3^ 61-0 95 1123 1902 3025 8-9 59-0

4 27 If 61'9 82 1780 2948 4728 657 1046 1703 4-7 60-3

5a 29 0 61'8 130 1921 3412 5333 798 1510 2309 7-1 56-3
56 32 2 61-4 136 2132 3721 5853 1009 1819 2827 6-6 57*2
6a 24 ai 62*1 122 1663 2786 4449 540 884 1424 7-8 59-6
66 24 lx 6T6 127 1632 2803 4435 509 901 1410 8-2 58 • 2
7a 27 61-7 118 1834 3151 4985 711 1249 1960 6-8 58-2
76 25 n 61-5 125 1682 2953 4635 559 1051 1610 7-9 56-9

8a 32 15 62*1 102 2115 3683 5798 992 1781 2773 5-5 57*4
86 30 s 61-7 123 2020 3720 5740 897 1818 2715 !

6-3 54-3

22 3 62-5 1477 2506 3983 228 604 53-9

U 26 2 61-0 1755 3052 4807 632 1150 57-5
96 26 0 61*3 123 1717 2858 4575 594 956 1550 60*1
10a 25 3 61*5 118 1 702 2891 4593 579 989 1568 7-3 58-8
106 25 25 61'2 133 1705 2874 4579 582 972 1554 8-2 59-3

11a 30 61-6 142 2044 3517 5561 921 1615 2536 6*3 59-5
116 29 It 61-8 123 1941 3203 5144 818 1301 2119 6- 7 60-0
12a .29 2 62-0 124 1953 3452 5405 830 1550 2380 6-6 57-1

126 27 Oi 61-8 121 1796 3124 4920 673 1222 1895 >• 1 57'4
13a 29 oi

-a 62 - 5 108 1959 3306 5265 836 1404 2240 55 57'3
136 27 1* 62 - 3 96 1 801 3171 678 1269 1947 5-3 56-7
14a 28 Of 62-8 175 1944 3362 5306 821 1460 2281 9*7 59-5
146 26 3f 62-8 166 1856 3006 4862 733 1104 1337 !

9'8 61 -

7

15a 32 3 63-0 151 2214 3876 6090 1091 1974 3065 7-2 57-1
156 32 0 62-6 137 2140 3617 5757 1017 1715 2732 6-6 59-1

16a 29 H 62-3 132 1959 3417 5376 836 1515 2351 6-9 57-3
166 34 2£ 62-6 119 2283 4012 6295 1160 2110 3270 5*2' 56-9
17a 33 3 62-3 119 2222 4027 6249 1099 2125 3224 5-6 55-

1

176 35 If 62-0 117 2314 4261 6575 1191 2359 3550 6-4 54-3
18a 32 Of 62-7 142 2160 3852 6012 1037 1950 2987 6-9 56-0
186 29 H 62-9 181 2029 4164 6193 906 2262 3168 9-7 48-7

19 32 3 62-8 140 2195 4202 6397 1072 2300 3372 6-7 52-2
20 20 Of 62-5 70 1332 2074 3406 209 172 381 4-9 64-2

£}
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Experiments at Eothamsted on the Growth of

Appendix.—Table V.

—

Manures and Produce ; 5th Season, 1847-8.

Plots.

Manures i-er Ache.

Farm-
yard

Manure.

Pearl-

ash.

J

Soda-
Sulphate

of
Mag-
nesia.

Super-
ihosphate

Lime.

Superphosphate of Lime.

Sulphate
of

Ammo-
nia.

Muriate
of

Ammo-
nia.

Rape
Cake.Bone-

ash.

Sulphuric
Acid

(Sp. gr.

VI).

Muriatic
Acid.

Tons. lbs. lbs. lbs. lbs. lbs lbs lbs lbs. lbs. lbs.

n

1

2240 f
i

o 14 •• -• ••

3 Unmavmred •• •• ••

4 •• .. .. 200 200 300 ..

5& 300 200 100 200 150 250 250
56 300 200 100 •• 200 150 200 200 500
6a « •• -• 400 300 200 200
66 • • • • •• 200 1 50 200 200
7a •• •• 400 300 150 150 500

76 •• •• 200 150 •• 150 150 500

8a 300 200 100 M 200 150 .. .. .. ..

86 300 200 100 200 150 •• ••

net 200 150

96 .. .. 200 150 150 150 ..

10a •• •• 150 150 ••

1 uu 300 200 100 200 150 150 150

11a •• 200 150 .. 150 150 500

116 •• •• •• 200 150 200 200
12a 300 200 150 150 150 500
126 300 .. 200 150 200 200

13a 300 •» 200 150 150 150 500

loO 300 •• •• 200 150 200 200

14a 300 200 150 150 150 500

146 300 •• 200 150 200 200

15a 300 200 100 200 200 300

156 300 200 100 200 200 300

16a 300 200 100 200 150 150 150 500

166 300 200 100 200 150 150 150 500

17a 300 200 100 200 150 200 200

176 300 200 100 200 150 200 200

18a 300 200 100 200 150 150 150

185 300 200 100 200 150 150 150

19 200 200 300 500

20 Unmanured
211

22/
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Wheat Year after Year on the same Land.

Manures and Seed (Old lied Lammas) sown Autumn 1847.

Plots.

Produce tek Acre, &c.
Increase per Acre

by Manure.
Offal

Corn
to

100
Dressed.

Cora
to

100
Straw.

Dressed Corn.
Total
Produce
(Corn
and

Straw).

Corn.
Straw
and

Chaff.

Total
Produce.Quantity.

Weight
per

Bushel.

Offal

Corn.

Total
Corn.

Straw
and
Chaff.

Bush. Pks. IK.IDS. lbs. lbs. lbs. lbs. lbs. lbs. lbs.

o 19 Oj 58"4 138 1259 2074 3333 307 362 669 13*4 60' 7

1 16 0? 59 "6 160 1124 1735 2859 172 23 195 16-3 64-7
2 25 2| 58-2 210 1705 3041 4746 753 1329 2082 13-8 56-0
3 14 3 57-3 106 952 1712 2604 •• 12-1 55-6

4 24 0J 58*5 172 1583 2713 4296 631 1001 1632 12-0 58'3

5a 29 H 59" 2 144 1911 3266 5177 959 1554 2513 7*9 58 *5

56 30 59 • 1 107 1932 3533 5465 980 1821 2801 5-8 57-5
6a *>4 58*8 214 1672 2878 4550 720 1166 1886 14-6 58-0
66 26 3 56*9 216 1737 2968 4705 785 1256 2041 14-0 58-5
7a 30 3| 59-4 106' 1936 3088 5024 984 1376 2360 5-7 62-6
76 29 3i 59-6 187 1963 3413 5376 1011 1701 2712 10-3 57-5

8a 19 3 56-2 154 1263 2317 3580 311 605 916 13-6 54-5
86 19 0| 59-4 127 1267 2148 3415 315 436 751 11-1 58-8
9a 1 ft

1 O ol
"=? 56*7 125 1 1 Al1 lo i 1945 3 126 229 233 11*6 go- 7

96 25 o* 58 '3 208 1669 2918 4587 717 1206 1923 13-9 57-1
10a 19 i 58 '1 215 1334 2367 3701 382 655 1037 19-0 56-3
106 O KCD nl

°t 57 '8 155 1604 2926 4530 652 1214 1866 1 u o 54*8

11a 29 li 59-6 233 1984 3274 5258 1032 1562 2594 13*1 60-6
116 24 3 57-9 207 1641 2898 4539 689 1186 1875 14-1 56-4
12a 29 3 59 • 3 Li** I JOO 3390 J - ) J o yoo 1 £78 9-3 57-2
126 26 Of 59-2 167 1717 2880 4597 765 1168 1933 10-7 59-6
13a 29 n 57'9 253 1955 3290 5245 1003 1578 2581 14-7 59-4
136 25 58-4 1 7Qfb1 4 «j(J

^1079OV i - 77ft luOU J. 1 OO 1 ± • fi1 ** D 56 ' 3
14a 28 oi 58-8 184 1834 3257 5091 882 1545 2427 in 56-3
146 25 2* 58-5 227 1726 2897 4623 774 1185 1959 15-1 59-5

15a 22 3J 58-1 242 1571 2937 4508 619 1225 1844 18-1 53-4
156 24 21 56-9 202 1607 3016 4623 655 1304 1959 14-1 53-2

16a 29 Pi 60-0 184 1973 3115 5088 1021 1403 2424 10-2 633
166 30 If 58-4 171 1948 3380 5328 996 1668 2664 9-4 57-6
17a 27 •n 59-7 285 1933 3296 5229 981 1584 2565 17-0 58-6
176 28 59-7 222 1946 3324 5270 994 1612 2606 12'6 58-5
18a 26 3 59-2 150 1734 2935 4669 782 1223 2005 9'2 59-0
186 26 2| 59-6 215 1804 3056 4860 852 1344 2196 13-3 58-7

19 29 if 56-2 185 1838 3295 5133 886 1583 2469 10-4 55-7
20 16 58-3 111 1050 1721 2771 98 9 107 11-3 61-0

£} *
"
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Experiments at Eothamsted on the Growth of

Appendix.—Table VI.

—

Manures and Produce ; 6th Season, 1848-9.

1

Manubes pee Ache.

Plots.
Farm-
yard

Manure.

Sulphate
of

Magnesia.

Superphosphate of Lime.
Sulphate

of
Ammo-

Muriate
Pearl-

ash.
Soda-ash.

Bone-ash.
Sulphuric
Acid

(Sp.gr. !•»).

Muriatic
Acid.

of

Auimo-
Rape
Cake.

Tons. lbs. lbs. lbs. lbs. lbs. lbs. lbs. lbs. lbs.

0 600 450 ••

1 600 400 200 •
2 14

3 Unmanured .. .. .. ..

4 200 •• 200 300

Ou 300 200 100 200 150 250 250
56 300 200 100 200 150 200 200 500
6a 300 200 100 200 150 200 200
66 300 200 100 200 150 200 200 ..

"a 300 200 100 200 150 200 200
76 300 200 100 200 150 200 200 -•

8a Unmanured
86 .. • • •• 2000
9a :: •• * * 2000
96 Unmanured ••

10a •• 200 200
106 200 200

11a 200 150 200 200
116 200 150 2C0 200 ••

12a 300 200 150 200 200 * *

126 300 200 150 200 200
13a 300 200 150 200 200
136 300 200 150 200 200
14a

.

300 200 150 200 200 ••

146 300 200 150 200 200

15a 300 200 100 200 200 300
156 300 200 100 200 200 300 500

16a 300 200 100 200 150 200 200
166 300 200 100 200 150 200 200
17a 300 200 100 200 150 200 200
176 300 200 100 200 150 200 200
18a 300 200 ' 100 200 150 200 200
186 300 200 100 200 150 200 200

19 200 200 300 500

20 Unmanured
211

22/
Mixture of th 2 residue of most (>f the otller manures
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Wheat Year after Year on the same Land.

Manures and SEED (Red Cluster) sown Autumn 1848.

Produce per Acre, &c.
Increase per Acre

"nv Manure.
Offal

Plots. Dressed Corn.

Straw
and

Chaff.

Total
Produce
(Com
and

Straw).

Straw
and

Chaff.

Com
to

Quantity.
Weight
per

Bushel.

Offal

Corn.
Total
Com. Com.

Total
Produce.

100
Dressed.

0
Bush. Pks. lbs. lbs. lbs. lbs. lbs. lbs. lbs. lbs.

1

2 31 o 63-8 107 2068 3029 5097 839 1415 2254 4-7

3 19 ^ l - 1O l * 47 1229 1G14 2843 3'9

4 30 o 63-0 110 2063 2645 4708 834 1031 1865 5'6

5a 37 1 4 63-1 89 2446 3589 6035 1217 1975 3192 3-7

56 39 63-4 97 2651 3824 6475 1422 2210 3632 5-0
6a 36 63-0 1 17 2410 3072 5482 1181 1458 2639 5*1

66 37 °I 63-0 94 2484 3516 6000 1255 1902 3157 3'9

7a 38 2* 63-1 137 257G 3584 6160 1347 1970 3317 5'6

76 37 3f
AO • Qu _ J 141 ' 2531 3396 5927 1302 1782 3084 5"9

8a 22 3 61-7 76 1481 1815 3296 252 201 453 5 - 3

66 31 9i 63*0 85 2080 3166 5246 851 1552 2403 4 - 3
9a 30 23*i 62-8 111 2035 2683 4718 806 1069 1875 5-8

96 22 li 62-3 80 1475 1810 3285 246 196 432 5-7

10a 32 62-3 112 2141 2851 4992 912 1237 2149 5-5

106 32 ii 63-3 110 2157 2960 5117 928 1346 2274 5-3

11a OD nl 62-6 121 2317 2892 5209 1088 1278 2366 5"6
116 32 H Uo U 112 2149 2942 5091 920 1328 2248 5 - 5
12a 35 si 64-3 93 2396 3371 5767 1167 1757 2924 4*1

126 34 n
8*

64-3 71 2277 3300 5577 1048 1687 2735 3*2

13a 34 64-1 101 2340 3236 5576 1111 1622 2733 4*5
136 34 2£ 64-1 129 2346 3246 5592 1117 1632 2749 5-8

14a 34 1J 64'3 56 2266 3211 5477 1037 1597 2634 2'5
146 31 64*3 112 2123 3218 5341 894 1604 2498 5«5

15a 31 ® 64-2 65 2109 3038 5147 880 1424 2304 3-2

156 30 of 64-1 68 2005 3262 5267 776 1648 2424 3-5

16a 33 H 64-5 101 2254 3384 5638 1025 1770 2795 4-7

166 33 3f 64-6 75 2268 3559 5827 1039 1945 2984 3-4
17a 34 1 64-3 111 2316 3891 6207 1087 2277 3364 5-1

176 33
'

u 64-4 112 2259 3858 6117 1030 2244 3274 5-2
18a 32 If 64-0 93 2163 3592 5755 934 1978 2912 4-5
186 33 64-0 95 2243 3779 6022 1014 2165 3179 4-4

19

20
29 2* 63-9 102 1994 3270 5264 765 1656 2421 5-4

21
|22 /
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Experiments at Eothamsted on the Growth of

Appendix.—Table VII.

—

Manures and Produce ; 7th Season, 1849-50. After the

Manures and Seed (Red Cluster)

Manures pee Acbe.

Plots.
Farm-

Pearl-ash.

Sulphate

nospnate 01 line.
Sulphate

of
Muriate

of Rape
yard Soda-ash. of

Bone-ash.
Sulphuric RXuriiitic Amnio * Animo- Cake.

Manure. Magnesia. Acid Acid. nia. nia.
(Sp. gT. 1-7).

Tons. lbs lbs IDS. IDS. lbs lbs lbs lbs IDS.

0 600 450
1 600 400 200
2 14

3 nured

4 • •• V 200 200 300

5a 300 200 100 200 150 250 250
56 300 200 100 200 150 250 250
6a 300 200 100 200 150 200 200
66 300 200 100 200 150 200 200
7a 300 200 100 200 150 200 200 500

76 300 200 100 200 150 200 200 500

8a •• 200 200
86 200 200
9a 200 200
96 200 200 ••

10a 200 200
106 300 200 100 200 150

11a 200 150 200 200
116 200 150 200 200
12a 300 200 150 200 200 .

.

126 300 200 150 200 200 ••

13a 300 200 1 50 200 200
136 300 200 150 200 200
14a 300 200 150 200 200
146 300 200 150 200 200

15a 300 200 100 200 200 300
156 300 200 100 200 200 300 500

16a 300 200 100 200 150 200 200
166 300 200 100 200 150 200 200
17a 300 200 100 200 150 200 200
176 300 200 100 200 150 200 200
18a 300 200 100 200 150 200 200

186 300 200 100 200 150 200 200

19 200 200 300 500

20 Unmanured

21} Mixture of th e residue of most ()f the otl er manures
22/
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Wheat Year after Year on the same Land.

Harvest of 1819 the Field was Tile -drained iu every alternate Furrow, 2 to 3 feet deep,

sown Autumn 1849.

Plots.

Produce per Acre, &c.
Increase per Acre

by Manure. Offal

Corn
to

100
Dressed.

Corn
to
100

Straw.

Dressed (

Quantity.

PJB.

Weight
per

Bushel.

Offal

Corn
Total Straw

and
Chaff.

Total
Produce
(Corn
and

Straw).

Corn.

Straw
and

Chaff.

Total
Produce.

Bush. Pks. lbs. lbs. lbs. lbs. lbs. lbs. IDS. lbs.

0
1

19' ii 60 "8 42 1220 2037 3257 218 318 536 3-5 59-9

2 9R 9 61 ' 9 98 1861 3945 5106 859 1 526 2385 5-4 57.

3

3 15 GO • 6 44 1002 1719 272

1

4*5 58' 2

4 07— i 3 61'2 87 1785 3312 5097 783 1593 2376 5*1 53 1 9

5a 9Q si 60 • 4 171 1974 4504 6478 Q79 2785 3757 9-5 43-8
56 30 3 60*4 160 2018 4379 6397 1016 2660 3676 8-6 46-1
6a 30 61 • 1 119 1960 3927 5887 958 2208 3166 6*3 4Q* Q

66 9Q£ro <?1J5 61 "3 148 1980 3959 5939 978 2240 3218 8-0 50' 0
7a 32 1 61 "0 167 2134 4485 6619 1132 2766 3898 8*4 4.7 • Q

76 32 Oi 61 '2 150 2112 4280 6392 1110 2561 3671 7'6 49 1 4

8a 28 3 61-1 101 1856 3407 5263 854 1688 2542 5* 5 KA' ft0
86 30 61 "0 103 1 948 3591 5539 946 1 R79 2818 5*6 ftd* 9

9a 30 ll 60-4 118 1951 3550 5501 949 1831 2780 6-3 55-0
96 97 95 60-8 80 1762 3165 4927 760 1446 2206 4-7 55*7
10a 26 3| 60*2 100 1 721 3089 4810 7 1 Q

1 UJ 1370 2089 g. 1 OO /

106 17 3f 61*1
1 u 1171 1949 3120 169 230 399 6'8 60-1

11a OO il
°i 61 • 0 121 2001 3806 5807 999 2087 3086 6' 4

116 29 61 • 1 i **o 1940 3741 5681 938 2022 2960 8-0
12a 29 3f 61-5 94 1935 3921 5856 933 2202 3135 5. j

126 30 3f 61-4 115 2013 3905 5918 1011 2186 3197 5' 9 01 0
13a 31 3f 60" 2 1 UJ 2027 4026 6053 ajU / 3332 5.4 o\J 0
136 30 H 61*0 ill 1 964 £Q79 QK9y o _ *}9ftl 6-0 49-0
14a 31 ii Oil i no 4U0.S 60( 0 1021 2333 5-3 49-9
146 31 i| 61-5 65 1995 4015 6010 993 2296 3289 3" 2 • 7

15a 26 oi 61-5 90 1693 3321 5014 691 1602 2293 ft. • 7 51 *0

156 30 3£ 61-0 59 1942 3926 5868 940 2207 3147 3-0 49-5

16a 33 2£ 60-3 108 2134 5103 7237 1132 3384 4516 5-3 41 '8
166 33 3 60-4 122 2159 4615 6774 1157 2896 4053 6-0 46-8
17a 31 1 61*2 73 1985 4126 6111 983 2407 3390 3-8 481
176 29 2| 61-5 139 1961 4034 5995 959 2315 3274 7-7 48-6
18a 29 31 61*2 110 1934 3927 5861 932 2208 3140 6-1 49*3
186 28 91

•*a
60-9 103 1845 3844 5689 843 2125 2968 5-7 48-0

19 29 0 60-8 88 1850 3527 5377 848 1808 2656 4-9 52-4
20 14 0 59-1 40 868 1639 2507 -134 -80 -214 4-5 53-0

21}
22/



160 Report of Experiments on the Growth of Wheat. [App.

Experiments at Eothamsted on the Growth of

Appendix.—Table VIII.

—

Manures and Produce ; 8th Season,

Manures tee Acre.

Plots.
Farm-
yard

Manure.

Cut
Wheat-
straw
aud

Chaff.

Common
Salt.

Sulphate
of

Potass.

Soda-

ash.

Sulphate
of

Mag-
nesia.

Superp

Bone-
ash.

losphate

Sul-

phuric

(Sp. gr.

1-7).

of Lime.

Muriatic
Acid.

Sulphate
of

Ammo-
nia.

Muriate
of

Ammo-
nia.

Rape
Cake.

Tons. lbs. lbs. lbs. lbs. lbs. lbs. lbs. lbs. lbs. lbs. lbs.

U *

'

*

"

600 450 •• ••

1 600 400 200 •• •• •• ••

2 14 •• •• •• •• ••

3 Urimanured •• •• •• •• •• •• •• ••

4 200 200 400

0<2 •• 300 200 100 200 150 300 300
DO 300 200 100 200 150 300 300 ••

6ct " 300 200 100 200 150 200 200
bO 300 ,200 100 200 1 50 200 200 ••

id 300 200 100 200 150 200 200 1000

4 0 300 200 100 200 150 200 200 1000

8a 5000
8b 300 200 100 200 150 100 100
9a * * * * 200 200
96 200 200
10a •• •• • • 200 200
10!/ •• •• •• •• 200 200

11a •• •• 200 1 50 200 200
117.

•• 200 1 50 200 200
12a 200 1 00 200 1 50 200 200
126 .. 200 100 200 150 200 200
13a 300 • • 200 150 200 200

300 200 1 50 200 200
14a 200 •• 100 200 150 200 200
140 200 100 200 150 200 200

15a 200 100 100 200 200 400
156 200 100 100 200 200 300 500

16a 336 1 200 100 100 200 150 300 300
166 200 100 100 200 150 300 300
17a 200 100 100 200 150 200 200
176 200 100 100 200 150 200 200
\Sa 200 200
186 200 200

19 200 200 300 500

20) (

21 Unmanured '

22)

1 Top-dressed in March, 1851.



Apr.] Report of Experiments on the Growth of Wheat. 161

Wheat Year after Year on the same Land.

1850-51. Manures and Seed (Red Cluster) sown Autumn 1850.

5a

56

6a

66

7a

76

8a

86

9a

96

10a

106

1 la

116

12a

126

13a

136

14a

144

15a

156

16a

166

17a

176

18a

186

19

20
21

)
22/

Produce ns Ache, kc.

Quantity.

Weight
per

Busbel.

Bush. Pks.

18 3i
18 1J
29 2J
15 3£

28 OJ

36 0
37 3J
33 lj

31 0}
36 3i
37 1J

26 OJ
27 2}
31 li

29 0}
28 8J
28 21

32 2|
31 S|
32 3

32 2}
30 2J
30 »}
31 OJ
31 Oj

27 0§
30 2J

36 3}
36 2'i

31 8}
30 2i
30 3}
31 OJ

30 1

14 1

17 3J

lbs.

6T9
61-7
63-6
61- 1

62- 6

63- 3
63-3
63-3
62- 3
63- 0

630

62-8
62-6
62-4
62-0
61- 9

62- 5

62- 3

62 5
63- 1

62-5
62-6
62 3
62-9
62-8

62- 7

tu

63- 5

63-4

633
63-1
63-0
62-4

62-4
60- 8

61- 9

Offal

Cum.

lbs.

125
124

166
114

159

194

213
154

189
201

178

141

137

182
170
179

149

181

181

165
166
180

160
168
165

138
148

161

176

131

152

139
143

144

89

127

Total
Guru.

lbs.

1296

1251
2049
1083

1919

2473
2611

2271
2119
2524
2532

1785
1863
2142
1970

1966

1937

2216
2163
2234
2203
2102
2083
2120
2121

1839

2077

2499
2501
2149
2079
2083
2090

2031

956

1232

[•ot.il

Straw Produce
and

Chaff.

lbs.

1862
1845
3094
1627

2949

4131
4294
3624
3507
4587
4302

2769
2830
3252
2942
3070
3048

3386
33H2
3600
3581

3544
3440
3605
3537

3041
3432

4234
4332
3597
3406
3390
3586

3348
1609

1763

(Corn
and

Straw).

lbs.

3158
3096
5143
2710

4868

6604
6905
5895
5626
7111

6834

4554
4693
5394
4912
5036
4985

5602
5465
5834
5784
5646
5523
5725
5658

4880
5509

6733
6833
5746
5485
5473
5676

5379
2565

2995

Increase per Acre
by Manure.

Corn.

213
168
966

836

1390
1528
1188

1036
1441

1449

702
780
1059

687
883
854

1133
1080

1151
1120
1019
1000

1037

1038

756
994

1416
1418

1066

996
1000

1007

948
-127

149

Straw
and

Cbaff.

lbs.

235
218
1467

1322

2504
2667
1997
14-80

2960
2675

1142

1203
1625

1315
1443

1421

1759
1675
1973
1954

1917
1813

1978
1910

1414

1805

2607
2705
1970

1779
1763

1959

1721
- 18

136

Total
Produce.

lbs.

448
386
2433

2158

3894
4195
3185
2916
4401
4124

1844
1983

2684
22112

2326
2275

2892
2755
3124
3074
2936
2813
3015
2948

2170
2799

4023
4123
3036
2775
2763
2966

2669
-145

285
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Experiments at Kothamsted on the Growth of Wheat Year after Year
on the same land.

Appendix.—Table IX.

—

Manures per Acre per Annum (with the exceptions explained

in the Notes on p. 163), for 12 Years in succession—namely, for the 9th, 10th, 11th,

12th, 13th, 14th, loth, 16th, 17th, 18th, 19th, and 20th Seasons; that is, for the

crops of Harvests 1852-53-54-55-56-57-58-59-60-61-62 and 1863*

Plots.

Manures per Acre per Annum for 12 Years, 1851-2 to 1862-3

the Notes on p. lti

inclusive, except in the cases explaiuedjn
.

Farm-
yard

Manure.

Com-
mon
Salt.

Sulphate
of

Potass. 1

Sulphate
of

Soda.'

sulphate
Superphosphate o Lime.

Snlph&tc
of

Ammo-

Muriate
of

Ammo-
Nitrate

of

Soda.

Rape
Cake.

of
Mag-
nesia 1

Bone- Sulphuric
Acid

(Sp.gr. 1-J).

Muriatic

Tons. lbs. lbs. lbs. lbs. lbs. lbs. lbs. lbs. lbs. lbs. U.S.

0 600 450
•600 400 200

2 14

3 Unmanured ..

Urnnauurec ..

5<z 300. 200 100 200 1 50
nh 300 200 100 200 150
6a 300 200 100 200 150 100 100
bo 300 200 100 200 150 100 100
in 300 200 100 200 150 200 200
lO 300 200 100 200 1 50 200 200

300 200 100 200 150 300 300
86 300 200 100 200 150 300 300

9 2 300 200 100 200 150 550
96s 550

]0a 200 200
106 200 200
Hi 200 150 200 200
1 10 200 150 200 200
12a 550 200 150 200 200
126 550 200 150 200 200
13a 300 200 150 200 200
136 300 200 150 200 200
14a 420 200 150 200 200
146 420 . 200 150 200 200

1 5a 300 200 100 200 200 400
156 300 200 100 200 200 300 500

16a 336* 300 200 100 200 150 400 400
166 300 200 100 200 150 400 400

200 200
1176 200 200

5 /18« 300 200 100 200
:

150

\186 300 200 100 200 150

19 200 200 300 500

20 Unrm nure I ..

21 • 1 300 200 100 100

22 300 200 loo 100

* For tin- particulars ol tin- produce.' ol r-.icli sfpuruti- s(

twelve years collectively, Tables XXIi.-XXVI. inclusive.
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NOTES TO TABLE IX. (p. 162.)

[Table IX. is intended to be dr.awn out to the left, free of the book, "2

as it has reference to the succeeding Tables.]

1 Far the 16th and succeeding seasons—the sulphate of potass was

reduced from 600 to 400 lbs. per acre per annum on Plot 1, and from

300 to 200 lbs. on all the other Plots where it was used ; the sulphate

of soda from 400 to 200 lbs. on Plot 1, to 100 libs, on all the Plots on

which 200 lbs. had previously been applied, and from 550 to 336^ lbs.

(two-thirds the amount) on Plots 12a and 126 ; and the sulphate of

magnesia from 420 to 280 lbs. (two-thirds the amount) on Plots 14a

and 146.

2 Plot 9a—the sulphates of potass, soda, and magnesia, and the

superphosphate of lime, were applied in the 12th and succeeding

seasons, but not in the 9th, 10th, and 11th; and the amount of nitrate

of soda was for the 9th season only 475 lbs. per acre, and for the 10th

and 11th seasons only 275 lbs.

3 Plot %—in the 9th season only 475 lbs. of nitrate of soda were

applied.

* Common salt—not applied after the 10th season.

5 Plots 17a and 17b, and 18a and 18b—the manures on these plots

alternate : that is, Plots 17 were manured with ammonia-salts in the

9th season ; with the sulphates of potass, soda, and magnesia, and

superphosphate of lime, in the 10th ; ammonia-salts again in the

11th; the sulphates of potass, soda, and magnesia, and superphosphate

of lime, again in the 12th, and so on. Plots 18, on the other hand,

had the sulphates of potass, soda, and magnesia, and superphosphate

of lime, in the 9th season ; ammonia-salts in the 10th, and so on,

alternately.

VOL. XXV. N
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Experiments at Kothamsted on the Growth of Wheat Year after Year
on the same land.

Appendix.—Table X.

—

Produce of the 9th Season, 1851-2. Seed (Red Cluster)

sown November 7, 1851
;
Crop cut August 24, 1852.

Plots.

Produce per Acre, &c.

(For the Manures see pp. 162 and 1G3).

Increase FEB Acre
by Manure.

Offal

Corn
to

100
Dressed.

Corn
to

100
Straw.

Dressed C

Quantity.

>rn.

•

Yv eight

per
Bushel.

Offal

Cora.
Total
Corn.

Straw

Chaff.

Total
Produce

and
Straw).

Corn
Straw

Chaff.

Total
'roduce.

Bush. Pecks. lbs. lbs. lbs. lbs. lbs. lbs. lbs. lbs.

0 15 55*8 72
'

919 1706 2625 59 109 168 8-4 53"8
1 13 1 56-9 71| 825 1497 2322 - 35 -100 -135 9- 4 55-1

2 27 58-2 112* 1716 3457 5173 856 1860 2716 7- 0 49-6
3 13 3| 56 • 6 78" 860 1597 2457 9' 9 53-9
4 13 ii 57-3 106J 870 1571 2441 10 - 26 - 16 lO Q

it 55 4

5« 16 3 57*5 72* 1038 1903 2941 178 306 484 7

'

5 54-5
56 17 <S 57*3 80| 1065 2032 3097 205 435 640 Q •O Qo 52-4
6a on oo 57-6 95* 1288 2581 3869 428 984 1412 8- 0 49-9
66 20 3£ 57-5 lOlf 1300 2604 3904 440 1007 1447 8- 5 49-9
la 26 2| 56-0 126f 1615 3850 54G5 755 2253 3008 O •0 c

• > 41'9
76 55-8 l39i 1643 3772 5415 783 2J.75 2958 9 2 43-6
8a 27 55-9 140*. 1699 3806 5505 839 2209 3048 9 0 44'6
86 27 0£ 55 "9 133* 1651 3772 5423 791 2175 2966 8 8 43-8

9a 25 2 55-6 171i 1591 3714 5305 731 2117 2848 1 _
1
1 42-8

96 O J_ 13 55-3 153 1509 3374 4883 649 1777 2426 11 3 44*7

10a _ 1 11o$ 55'9 97J 1320 2787 4107 4G0 1190 1650 8 0 47'3
106 22 01 57*3 80 1343 2819 4162 483 1222 1705 6 3 47 - 6
11a 24 Of 55-6 128 1472 3081 4553 612 1484 2096 9 5 47'8
116 22 If 55*9 133\ 1387 2912 4299 527 1315 1842 10 6 47-6
12a 24 If 57-4 lOOf 1503 3257 4760 643 1660 2303 7 2 46'1
126 24 H 57-3 ioif 1492 3232 4724 632 1635 2267 7 3 46'2
13a 24 0 57-5 100f 1480 3222 4702 620 1625 2245 7 3 45*9
136 1 23 3| 57-1 106f 1476 3289 4765 616 1692 2308 7 8 44-9
14a 24 If 56-9 114J 1507 3547 5054 647 1950 2597 8 2 42-5
146 25 Of 56-7 107 1530 3607 5137 670 2010 2680 7 5 42-4

15a 23 lllf 1451 3212 4663 591 1G15 00Q6 8 •3 45*2
156 25 Pi 56-8 90$ 1520 3421 4941 660 1824 2484 6 •3 44*4

16a 28 3.V 55-0 204J 1794 4677 6471 934 3080 4014 12 •8 38 • 3
166 28 o~ 54-5 175 1700 4616 6316 840 3019 3859 11 •5 36 '8

17a 25 2 56-5 135* 1577 37.34 5311 717 2137 2854 9 •4 42*2
176 24 1* 56-9 132 1520 346G 4986 660 1869 2529 9 •5 43-9
ISa 13 3 57-0 86J 869 1687 2556 9 90 99 11 •0 51-5
186 14 3| 56-7 75 921 1764 2685 61 167 228 8 •9 52-2

19 24 3i 56»1 183J 1582 3397 4979 722 1800 2522 13 •1 46*6

20 14 Of 56-6 71 875 1577 2452 15 -20 - 5 8 •8 55-5
21 19 56-9

68J: 1177 2108 3285 317 511 828 6 •2 55-8
22 19 n 55-9 82£ 1176 2179 3355 316 582 898 7 •5 53-9
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Experiments at Rotiiamsted on the Growth of Wheat Year after Year

on the same land.

Appendix.—Table XI.

—

Produce of the 10th Season, 1853. Seed (Red Rostock)

sown March 1G
; Crap cut September 10, and carted September 20, 1853.

riots.

Produce per Acre, &c.
(For the Manures see pp. 162 and 163).

Increase i-er Acre
by Manure.

Offal

to

100
Dressed.

Com
to

100
Straw.

Dressed C

Quantity.

orn.

Weight
per

Bushel.

Offal

Corn.

Total

Corn.

Straw
and

Chaff.

Total
Produce
(Corn
and

Straw).

Corn.

Straw
and

Chaff.

Total
Produce.

Bush. Pks. lbs. lbs. lbs. lbs. lbs. lbs. lbs. lbs.

0 9 Of 49-1 1421 599 1807 2406 240 394 634 31-1 33-1
i 6 If 46* 1 ]00f 404 1 632 2036 45 219 264 33 '2 24 "8

19 51-1 143 1120 3372 4492 761 1959 2720 14-6 33»2

a 5 si 45-1 93 359 1413 1772 35-0 25-4
4 7 1 46-1 107 446 1670 2116 87 257 344 31*6 20*3

r>a 10 0 48-9 99$ 587 1951 2538 228 538 766 20-5 30-1
56 ! if>1U 1 48-9 nil till 2130 2741 252 717 969 22-6 28-7

64 1
16 31 51*8 1122 97S 2777 3755 619 1364 198.3 13-0 35-2

06 19 1 51'8 SOtV 1072 2798 3870 713 1385 2098 8-1 38-3
7'< Jo 52-2 139" 1369 3741 5110 1010 2328 3338 11-3 36-6
76 23 oi 51-1 1321 1357 3734 509

1

998 2B21 3319 10-8 36*3
8a 22 n 51*1 191 f 1346 3966 5312 2553 3540 16-6 33-9
86 24 *) i

*4 51-1 150f 1425 3927 5352 10G6 2514 3580 11-8 36-3

f)

,

11 1 4/ / lOO.T 691 2399 onnn OO J, 1318 9ft ft

96 10 l! 46-1 158£ 649 2253 2902 290 840 1130 32-2 28-8

1(V< on 48 • 9 159J 642 2049 2G9

1

283 636 919 00 1 11 • 1Ol O
106 15 o 49-8 127^ 896 2682 3578 537 1269 1806 16'6 33-4
Ua 50-1 127* 1015 2524 3539 656 1111 1767 14-4 40-2
116

1
18 S| 51-1 117 1073 2707 3780 714 1294 2008 1 _ O on . 7

12a 22 0 52-0 137J 1283 3665 4948 924 2252 3176 12-0 35-0
12'>

1

23' 31 51 1 140A 1375 3704 5079 1016 2291 3307 11-4 37-1
13a 22 n 52-1 179 1341 3704 5045 982 2291 3273 15-4 36'2
ia6 91AO 51*1 169 1396 3912 5308 1037 2499 3536 13«8 35-7
14a

I

21 51-2 203J 1322 3471 4793 963 2058 3021 1 Q . O
1 O ~ OO I

146 23 of 52-6 1322 1347 3761 5108 988 2348 3336 10-9 35-8

15a 19 0 51-1 1612 1143 3361 4504 784 1948 2732 16-5 34-0
156 23 2t 01 1 13U^ 1351 3756 5107 992 2343 3335 10-7 36-0

16a 24 H 52-5 220 1496 4904 6400 1137 3491 4628 17*2 30-5
166 25 52-5 186$ 1537 5019 6556 1178 3606 4784 lo O oU 0

17a 8 If 49-8 1012 520 1996 2516 161 583 744 24-3 26-1
176 8 H 48-9 102J 539 2012 2551 180 599 779 23-5 26-8
18a 17 52-9 175 1111 .3385 4496 752 1972 2724 18-7 32«8
186 20 3 52-1 163f 1256 3796 5052 897 2383 3280 15-0 33-1

19 19 11 52-6 147^ 1160 3213 4373 801 1800 2601 14-6 36»1

20 5 31 47-8 150 425 1659 2084 66 246 312 54'4 25*6
21 12 3f 50-4 101| 753 2181 2934 394 768 1162 15-6 34-5
22 10 1 49-4 86 592 I860 2452 233 447 680 17-0 31*8

N 2
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Experiments at Kothamsted on the Growth of Wheat Year after Year
on the same land.

Appendix.—Table XIT.

—

Produce of the 11th Season, 1853-4. Seed (Red Rostock)

sown November 12, 1853
;
Crop cut August 21, and carted August 31, 1854.

Increase per Acre
per Manure.

Offal

Corn
to

100

Corn
to

100
Straw.

Corn.
Straw
and

Chaff.

Total
Produce.

lbs. lbs. lbs.

313 -23 290 3-7 79-1

170 394 564 4-0 60-4
1316 2313 3629 4*0 60* 1

6-4 63-&
162 201 363 4-2 65-1

219 383 602 6 -
1 62*6

1 73 366 539 3*6 61*2
827 1 708 2535 5*0 56' 8
880 1918 2798 4*7 55-2
1591 3466 5057 4-7 52*6
1585 .3359 4944 5'0 53*0
1706 3998 5704 5* 3 50" 0

3980 5829 4*6 52 • 4

1097 2005 3102, 4-4 59-3
1121 2106 3227 5'0 58*4

852 1460 2312 6-3 61-5
1 176 2331 3507 5'0 56*7

1500 3010 4510 5-2 55:6
1397 2883 4280 4-5 54-<>

1607 3366 4973 4*0 53*9
1580 3336 4916 4 -

1 53' 7

1554 3261 4815 3'8 54'0
1499 3408 4907 4-8 51-6

1 DO /
•3± \ ^o+ I 0 5002 4-5 53'

1

/ oo 4-4 52-9

1442 2761 4203 4* 1 57*2
1451 3136 4587 4*2 53*3

1971 4565 6536 5' 7 4S-2
1934 4498 6432 6-3 49-6

1589 3133 4722 3-7 55-»
1373 2760 4133 3-3 55-8
167 281 448 3-8 63-1

152 240 392 4-5 63-6

1307 2540 3847 4-8 57»»

86 80 166 4-5 65'2

671 1303 1974 3-3 59-1

635 1203 1838 2-9 59-7

Produce ter Acre, kc.
(For the Manures see pp. 102 anil 163).

Plots. Dressed Corn.

Straw
and

Chaff.Quantity.
Weight
per

Bushel.

Offal Total

Rush Pks lbs. lbs lbs lbs.

0 26 1& 61-0 59f 1672 2114
1 24 1 J.*2

04-

60-2 59* 1529 2531

2 41 62-5 10.'5f 2675 4450
3 21 60-6 82 1359 2137
4 23 3-i 61-1 61 a 1521 2338

5a 24 n 61-0 9l£ 1578 2520
56 24 0 61'6 53 1532 2503
6a 33 2f 61-8 103j 2186 3845
66 34 21 61-8 100h 2239 4055
7a 45 2* 61 "9 13li 2950 5603
76 45 1* 61-8 \W\ 2944 5496
8a 47 If 61-4 i52f 3065 6135
86 49 n 61*8 139A 3208 6117

9a 38 3 60-7 1031 2456 4142
96 38 Si 118J 2480 4243

10a 34 n 60-5 13 \ 2211 3597
106 39 61«6 1911 2535 4468
11a 44 2 61-1 14(|1 2859 5147
116 43 ni fil • 001 J, 1 1 71 2756 5020
12a 45 31 62-2 1141 2966 5503

126; 45 ii OZ £. 115 2939 5473
13a' 45 0i 62-2 106 2913 5398

136J 43 3* 62-2 130J 2858 5545
14a 45 H

oi

62-2 12T-5l£, 1 4 2946 5552

146 44 62-2 121)1 2863 5418

15a 43 U 62-1 1111 2801 4898
156 43 l 62'4 112| 2810 5273

16a 49 21 61-7 1731 3-230 6702
166 50 Of 61-7 196 3293 6635

17a 45 3 62-1 104 2948 5270
176 42 21 62-2 8fi! 2732 4897
18a 24 0 61'2 55 1526 2418
186 23 21 61-0 64£ 1511 2377

19 41 Of 61'7 124 2666 4677

20 22 3 60'

8

62 1445 2217
21 32 0* 61-2 63 4

' 2i)30 3440
22 31 3 61-0 55j 1994 3340

Total
Produce
(Corn
and

Straw).

lbs.

3786
4060
7125
3496
3859

4098
4035
6031

6294
8553
8440
9200
9325

6598
6723

5808
7003
8006
7776
8469
8412
8311
8403
8498
8281

7699
8083

9932
9928

8218
7629
3944
3888

7343

3662
5470
5334
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Experiments at Eothamsted on the Growth of Wheat Year after Year
ok the same land.

Appendix.—Table XIII.

—

Produce of the 12th Season, 1854-5. Seed (Red Rostock)

sown November 9,1854 ;
Crop cut August 26, and carted September 2, 1855.

Produce per Acre, Sec. Increase per Acre
(For the Manures see pp. 162 and 1G3). by Manure.

Offal
Corn

Corn
Plots. Ore -sed Corn. Total to

to

Offal Total Straw Produce
Corn.

Straw Total 100
100

Straw.Weight Com. Corn. » and (Corn and Produce. Dressed.
Quantity. per Chaff. and Chaff.

Bushel. Straw)

Bush. Pecks. lbs. 11)9. lbs. lbs. lbs. lbs. lbs. lbs.

0 1 7 0 60-7 63 1096 1726 2822 24 - 61 - 37 6-1 63-5
1 18 2 60 • 5 57£ 1179 1890 3069 107 103 210 5" 1 62 ' 4
2 34 2£ 62 - 0 88i 2237 3845 6082 1 165 2058 3223 4 1 58-2
3 17 0 59'2 65J 1072 1787 2859 6-5 60-0
4 18 2J 59 '5 57 J 1168 1832 3000 96 45 141 5*2 63*8

5a 18 2 59*9 46i 1157 1819 2976 85 32 117 4*2 63" 6
56 18 oi 60" 1 5l| 1143 1 800 2943 71 13 84 4* 7 63* 5
6a 27 3 60*3 80| 1753 2837 4590 681 1050 1731 4'8 61 "8

66 28 1 60-9 872 1811 3037 4848 739 1250 1989 5*1 59*6
7a 32 2f 59-4 142 2084 3911 5995 1012 2124 3136 7"3 53*3
76 33 if 59 -5 154 2138 4158 6296 1066 2371 3437 7*8 51*4
8a 29 3 58'8 160 1909 3838 5747 837 2051 2888 9*2 49 • 7

86 33 0| 58-7 205 2153 4342 6495 1081 2555 3636 10-5 49-6

9a 29 2i 58'3 203§ 1932 3946 5878 860 2159 3019 11*8 49*0
96 25 H 57-3 152} 1605 3212 4817 533 1425 1958 10-5 50-0

10a 19 S| 57' 1 145 1285 2512 3797 213 725 938 12 - 7 51 • 2
106 28 Oi 58 "9 145 1805 3268 5073 733 1481 2214 8-7 55-2
I la 18 3 55*8 174 1210 2484 3694 138 697 835 16-8 48-7
116 24 2j 56-3 193£ 1580 3153 4733 508 1366 1874 14*0 50' 1

12a 30 0* 59-5 loli 1940 3538 5478 868 1751 2619 8*5 54*8
126 33 2 60-2 157 2172 4010 6182 1100 2223 3323 7*8 54*2
13a 29 0 5U ' 9 187| 1924 3503 5427 852 1716 2568 10-8 54-9
136 32 2 60'4 2110 3870 5980 1038 2083 3121 7-5 54-5
143 29 3 60-0 167? 1954 3577 5531 882 1790 2672 9*4 54-6
146 33 If 60'0 148| 2158 4003 6161 1086 2216 3302 7-4 53-9

15a 31 31 60-0 119£ 2030 3825 5855 958 2038 2996 6*3 53' 1

156 33 3 60-6 146J 2193 4222 6415 1121 2435 3556 7-2 52-0

16a 33 H 58-2 160 2100 4534 6634 1028 2747 3775 8-3 46-3
166 32 o 58-2 2 25

J

2115 4991 7106 1043 3204 4247 12-0 42-4

17a 18 3| 60'8 78| 1227 1976 3203 155 189 344 6'8 62-1
176 17 0* 60-3 77| 1110 1804 2914 38 17 55 7-5 61-5
18a 32 3§ 60-9 122| 2127 4017 6144 1055 2230 3285 6-1 52-9
186 33 If 60-8 135f 2170 4215 6385 1098 2428 3526 6-7 51-5

19 30 OJ 58-7 195f 1967 3851 5818 895 2064 2959 11-1 SIM

20 17 n 61-1 76J 1155 1831 2986 ' 83 44 127 7-1 63-1
21 24 ii 60-8 47 1533 2419 3952 461 632 1093 3-2 63-4
22 24 60'

1

703 1553 2457 4010 481 670 1151 4*8 63-2
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Experiments at Eothamsted on the Growth of Wheat Year after Year
on the same Land.

Appendix.—Table XIV.— Produce of the 13th Season, 1855-G. Seed (Red Rostock)
sown November 13, 1S55

; Crop cut August 26", ami carted September 3, 1856.

Plots.

Produce per Acre, &c.
(For the Manures see pp. 162 and 163).

Increase per Acre
by Manure.

Offal

Com
to

100
Dressed.

Corn
to

100
Straw.

Dressed Corn.

Weight
Quantity. per

Bushel.

Offal

Corn.

Total

Corn.

Straw
and

Chaff.

Total

Produce
(Corn

Straw).

Com.
Straw
and

Chaff.

Total

1'ruduce.

Bush. Pecks. lbs. lbs. lbs. lbs. lbs. lbs. lbs. lbs.

0 lo 1 1 56-8 132J 1179 1969 3148 287 411 698 12-7 59-9
1 1 7 Of 56'3 135i 1102 1933 3035 210 375 585 14 '0 57

" O
2 36 1 1

58 • 6 ISO" 2277 4317 6594 13S5 2759 4144 7-1 52-8
3 14 2 54 3 103 1 892 1558 2450 13-1 57-3
4 16 55-5 1152- 1026 1731 2757 134 173 307 1 2" 7 59*3

5a 18 ol 5G-5 104J 1167 2012 3179 275 454 729 i 9*9 58*0
' 56 20 1| 56 '2 looij 1247 2122 3369 355 564 919 1 9*4 58* 7

6a 27 u 58-2 128J 1717 3050 4707 825 1492 2317 8*1 56

'

66 28 58-5 1 !0f 1755 3093 4848 803 1535 2398 0
" 7 56' 7

7a 37 1 58 - 0 152i 2312 4560 0872 1420 3002 4422 7
' 1 50* 7

76 36 ol-4 57-6 140j 2244 4398 6042 1352 2840 4192 6*7 51 "O

8a 40 n I
°S 56-8 228i 2507 5182 7089 1015 3624 5239 10*0 48*4

i
86 37 o'-i 57 -

1 2302- 2400 5089 7489 1508 3531 5039 10-6 47-2

9a 32 U 57*2 lfiSj 2019 3875 5894 1127 2317 3444 9* 1 52" 1

96 26 0 563 214^ 1679 3152 4831 787 1594 2381 14-6 53-3

10a 24 Of 55-6 162i 1505 2818 4323 613 1260 1873 12*1 53 "4

106 27 H 57-2 145 1727 3168 4895 835 1610 2445 9-2 54-5
11a 31 57" 3 173^ 2001 3517 5518 1109 1959 3068 9-5 56-9
116 30 2£ 5"' 5 I83| 1946 3443 5389 1054 1885 2939 10'4 56 5
12a 33 3i 58-7 lllf 2102 3847 5949 1210 2289 3499 5'6 54.

7

126 32 58-8 145$ 2079 3725 5804 1187 2167 3354 7.5 55*8
13a 32 ri 58-6 138 2036 3743 5779 1144 2185 3329 7-3 54-4
136 30 si 58-9 193 2008 3651 5059 1116 2093 3209 10-6 55-0
14a 35 ol 58-6 140i 2195 4202 6397 1303 2044 3947 6-9 52-2
146 34 Of 59'0 145" 2102 4117 6279 1270 2559 3829 7-2 52-5

1 5a 30 59-1 142J 1923 3521 5444 1031 1963 2994 8*0 54. e

156 32 0 59-4 1431 2045 3752 5797 1153 2194 3347 7-5 54-5

16a 38 o§ 58-5 1952 2426 5529 7955 1534 3971 5505 8-8 43-9
166 37 3 58-7 • 232£ 2450 5467 7917 1558 3909 5467 10-5 44-8

17a 31 2h 59-0 H6f 1983 3558 5541 1091 2000 3091 6-3 55-7
176 30 H 59-1 1.17j 1935 3465 5400 1043 1907 2950 7-7 55-9
18a 17 57-8 107 1140 2012 3152 248 454 702 10-4 56-7
186 18 0 57-7 93i 1131 1938 3069 239 380 619 9-0 583

19 32 1 58-9 157£ 2059 3562 5621 1167 2004 3171 8-3 57-8

20 17 Of 57-7 »H 1075 1888 2963 183 330 513 8-4 57-0

21 22 ll 58-0 98 1398 2529 3927 506 971 1477 7-5 55 3
12 21 IJ 57-8 10!) 1 1351 2498 3849 459 940 1399 8-8 54'

1



App.] Report of Experiments on the Growth of Wheat.

EXPERIMENTS AT ROTHAMSTED ON THE GROWTH OF WHEAT YEAR AFTER YEAR
ON THE SAME LAND.

Appendix.—Table XV.

—

Froddce of the 14th Season-

, 1856-7. Seed (Red Rostock)

sown November t>, 1S5C
;
Crop cut August 18, and carted August 22, 1857.

Plots.

Produce per Acre, Sec.

(For the Manures see pp. 162 and 163).

Increase ter Acre
by Manure.

Offal

Corn
to

1C0
Dressed.

Corn
to

100
Straw.

Dressed C

Quantity.

orn.

Weight
per

Bushel.

Offal Total Straw
and

Cuaff.

Total

Produce
(Corn
and

Straw).

Corn.
Straw
and

Chaff.

Total
1'l'OtlUCG

Bush. Pecks. lbs. lbs. IDS. lbs lbs lbs lbs lbs

- 0 •>1
-i 59 0 86} 1181 1545 2726 - 55 - 32 - 87 7-9 76'5

1 1

7

91-a 59 0 76 1118 1532 2650 -118 - 45 -163 7-3 73-0

2 4 I
03Of 60 4 931 2587 3323 5910 1351 1746 3097 4'0 77 ' 9

3 19 93

i a**

53 3 741 1236 1577 2813 6-4 78-3

4 22 58 8 fi/1 1386 1572 2958 150 _ 5 145 5-1 88-2

5fi 22 3S 59- 0 56f 1409 1617 3026 173 40 213 4*2 87-2
bb 24 2} 58- s 66 j 1512 1 735 3247 276 158 434 4*6 87* 1

Set OO 1

1

59 9 Q9l 221

1

2757 4968 975 1 180 2155 4.4 80*2

66 35 H 59 8 781 2 1 93 2757 4950 957 1 180 2137 3*7 79 '6

7a 43 H 60- 5 2782 3680 6462 1546 2103 3649 6*1 75'6
76 i 1

I 5 60- 3 108J 2902 3891 6793 1666 2314 3980 3'9 74.

6

8a 47
3~ 60- 8 15«| 3058 4297 7355 1822 2720 4542 5 - 5 71 "2

86 48 si 60- 6 3129 4450 7579 1893 2873 4766 5"7 70 - 3

9a 43 3 60 1 135 2767 3867 6634 1 1531 2290 3821 5-1 71-6

96 36 Oj 58 0 1013 2220 2983 5203 984 1406 2390 5*8 74.4

10a 29 0£ 58- 0 125? 1816 2392 4208 580 815 1395 7-4 75-9
106 34 2 58-6 1 £911 OOJ 2185 2875 5060 949 1298 2247 8" 1 76-0
11a 39 0 58" 5 2432 2943 5375 1196 1 366 2562 6-6 82-6
116 90. Of 58 0 1913 9*}Q7 2920 5317 1161 1343 2504 5-4 82-1
12a .1 943 Q 105 60 4 100 2747 3647 6394 1511 2070 3581 3-8 75*3
126 43 2" 60 4 1041 2729 3583 6312 1493 2006 3499 4*0 76-9

13a 42 3 60- 6 122£ 2714 3707 6421 1478 2130 3608 4.7 73" 2
136

I

43 2 60 5 108} 2739 3647 6386 1503 2070 3573 4-1 75-1

14a 43 3 60 5 1 04| 2781 3658 64.39 1545 2081 3626 5-1 76-0
146 42 3i 60 O £099 3652 6351 1463 2075 3538 4-4 73-9

15a 42 n 60 4 125J 2681 3687 6368 1445 2110 3555 4' 9 79-7

156
i

44 1? 60 0 963 2765 3778 6543 1529 2201 3730 3"6 73' 2

16a
|

48 3} 60 5 175 3131 4683 7814 1895 3106 5001 5-9 66'9
166 50 0 60 •5 169} 3194 4703 7897 1958 3126 5084 5-6 67*9

17a 26 Si 59 1 66? 1642 2058 3700 406 481 887 4-2 79-8
176

!
25 3| 58 8 59} 1583 1940 3523 347 363 710 3-9 81-6

I8u 41 59 •7 114i 2566 3443 6009 1330 1866 3196 4-7 74-5
186 40 0} 59 8 124} 2519 3365 5884 1283 1788 3071 5-2 74-9

19 41 2* 59 •5 123} 2600 3193 5793 1364 1616 2980 5-0 81-4

20 19 ||
58 •4 62? 1213 1564 .2777 - 23 - 13 - 36 5-5 77-6

21 24 0 60 •6 81? 1538 1815 3353 302 238 540 5-6 84-8
22 23 H 60 6 87| 1491 1807 3298 255 230 485 6-2 82-5
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Experiments at Eothamsted on the Growth of Wheat Year after Year
on the same land.

Appendix.—Table XVI.

—

Produce of the 15th Season, 1857-8. Seed (Ked Rostock)

sown November 3 and 11, 1857
;
Crop cut August 9, and carted August 20, 1858.

Plots.

Produce per Acre, &c.
(For the Manures see pp. 162 and 163).

Increase per Acre
by Manure.

Offal

Corn
to

100
Drcssscl.

Corn 1

to

100
Straw.

Dressed C<

Quantity. 1

>rn.

Weight
per

Bushel.

Offal Total

Corn,

Straw
and

Chaff.

Total
Produce
(Coru
and

Straw).

Corn.

Straw
and
Chaff.

Total
L'rotlucGp

Bush. Pecks. lbs. lbs. lbs. lbs. lbs. 10s. Ib3. lbs.

0 on 3 61-2 61| 1332 1902 3234 191 232 423 4-8 70-0
1 10 il

1 i 60-7 64| 1055 1630 2685 - 86 - 40 -126 6-5 64-7
2 Oo 62*6 891 2512 3837 6349 1371 2167 3538 3" 4 65*5
3 1 ft o 60*4 52 1141 1670 281

1

4-8 68-3
4 61 • 1 36| 1206 1673 2879 65 3 68 3-1 72-1

5a 18 as 61 ' 5 35 1187 1532 2719 46 138 — 92 3'0 77*5
55 19 i 61*4 45 1907J mm > 1643 2870 • gg — 27 59 3*8 74- 7

6a OR—

o

9i 62*1 413 1818 2577 4395 677 Q07 1584 2*3 70' 6

66 29 62* 1
3gi 1850 2713 4563 709 1043 1752 2 1 68*2

la 38 21 61 ' 9 65 2450 3965 641

5

1309 2295 3604 2*7 61*8
75 39 91 62-3 68 2530 4092 6622 1389 2422 3811 2*8 61*8
8a 41 H 61-8 86f 2680 4667 734 7 1539 2997 4536 3*3 57' 4

8 b 41 3J fil • 7 941 2675 4667 7342 1534 2997 4531 3" 7 57*3

9a 37 91^4 60-8 100 2384 4317 6701 1243 2647 3890 4.4 55*2
96 1 91 9 58' 8 88 1470 2688 4158 329 1018 1347 6'4 54 7

10a 22 8J 59-6 75| 1439 2130 3569 298 460 758 5-6 67*6

106
i

27 3 61*4 1775 2615 4390 634 945 1579 4 • 1 67 * 9

11a 30 3£ 60*5 lOSf 1977 2797 4774 836 1 127 1963 5*8 70-7

lis 11oo 60* 4 104 2099 3018 5117 958 1348 2306 5» 2 69*6
12a 62-

1

78f 2437 3663 6100 1296 1993 3289 3*3 66 ' 5

126 37 Of 62-1 76J 2387 3673 6060 1246 2003 3249 3*3 65' 0

13a 37 Of 62-1 72 2384 3693 6077 1243 2023 3266 3*1 64' 6

136 37 Of 62-7 66f 2397 3677 6074 1256 2007 3263 2-9 65'2

14a 37 3i 62 ' 1 553 2413 3737 6150 1272 2067 3339 2-8 64*6

146 38 ii 62
' 0 fill - \ <

1
> 3710 ,1295 2040 3335 2-6 65-8

15a i 35 H 62-6 70f 2285 3515 5800 1144 1845 2989 3*2 65'0

156 37 2 62-8 8l| 2436 3698 6134 1295 2028 3323 3.5 65*9

16a 41 3 62-1 106f 2702 4797 7499 1561 3127 4688 4-1 56-3

166 42 Qi 62-1 99J 2717 4813 7530 1576 3143 4719 3-8 56*5

17a 33 U 62-5 66| 2150 3203 5353 1009 1533 2542 3-2 67*1

176 33 3* 62-5 65| 2181 3274 5455 1040 1604 2644 3-1 66*6
18a 22 3| 62-3 413 1472 2008 3480 331 338 669 2.-

9

73'3

186 20 2f 62-4 49^ 1338 1967 3305 197 297 494 3-8 68*0

19 33 H 62-5 93$ 2177 3185 5362 1036 1515 2551 45 68*3

20 17 0 60 «3 63j 1089 1730 2819 - 52 60 8 6-2 63*0

21
j

24 61-5 70^ 1574 2373 3947 433 703 1136 4-8 66'3

22 22 0 61-5 58J 1412 2180 3592 271 510 781 4-3 64'8
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Experiments at Eothamsted on the Growth of Wheat Year after Year

on the same Land.

Appendix.—Table XVII.

—

Produce of the IGth Season, 1858-9. Seed (Red Ros-
tock) sown November 4, 1858

;
Crop cut August 4, and carted August 20, 1859.

Plots.

Produce FEB Acre, kc.

(For the Manures sec pp. 162 and 163).

Increase per Acre
BX Mam i'.k.

Offal

Com
to

100
Dressed

Com
to

100
Stra«.

Dressed Corn.

Offal

Corn.

Total
Com.

Straw
and
Chaff.

Total
Produce
(Com
and

Straw).

Com.
Straw
and

Chaff.

Total
Produce.

Quantity.
Weight

per
Bushel.

Bush. Pecks. lbs. lbs. lbs. lbs. lbs. lbs. lbs. lbs.

0 21 21 54-0 88f 1254 2310 3564 203 135 338 7-6 54-3
1 19 3 00*0 1U1 1189 *l i on 1 OQ 125 263 9'3 51 " 7
2 36 Of 56 • 5 218J 2263 4810 7073 1212 2635 3847 10-7 47-1
3 18 U 52 • 5 88J 1051 2175 3226 . , 9-2 48-3
^ 19 of 55*0 131 a 1188 2230 3418 137 55 192 12 • 5 53 - 3

5a 20 2J 56* 0 123J 1277 2323 3600 226 148 374 10-7 55-0
56 Oil

5b' ' 0 1181 1273 2393 3666 222 218 440 10-2 53-2
(ia 29 2* Ob 0 1331 1808 3747 5555 757 1572 2329 8-0 4S«3
66 30 04 56*5 1531 1855 3853 5708 804 1678 2482 9-0 48-1
7a — 4 55-9 158i 2097 4677 6774 1046 2502 3548 8-2 44-9
76 34 24 55'9 155 2U89 4803 6892 1038 2628 3666 8-0 43-5
8a 34 3i 54' 0 1 86J 2068 5353 / 4J1 1017 3178 4195 9-9 38*6
86 34 53-4 18 2007 5597 7604 956 3422 4378 10*0 35-9

9a 30 0 54* 5 1702 1806 5270 755 3095 3850 10 - 5 34 "3
96 24 50'5 170 1412 3590 5002 361 1415 1776 13-7 39'3

10a 18 51 *5 230 1207 2730 3937 156 555 711 23 "5 44*2
106 25 2 52 - 5 160 1500 3420 4920 449 1245 1G94 11-9 43-9
Ua 26 51 • 4 248J 1628 3527 5155 577 1352 1929 18*0 46-2
116 27 51-3 274J 1698 3577 5275 647 1402 2049 19'3 47*5
12a 34 54-5 170§ 2060 4550 6610 1009 2375 33S4 9-0 45-3
126 34 54-8 206a 2115 4743 6858 1064 2568 3632 10-9 44-6
13a 34 o* 55-0 15.r>S 2037 4737 6774 986 2562 3548 8-3 43'0
136 34 34 55*0 168J 2087 4807 6894 1036 2632 3668 8-8 43-4
14a 34 if 54*5 175^ 2054 4763 6817 1 1003 2588 3591 9*4 43* 1

146 34 2i 54-5 188S 2074 4700 6774 1023 2525 3548 10-0 44-1

15a 34 of 55'0 I71f 2053 4773 6826 1002 2598 3600 9-1 430
156 35 55-0 165 2095 4993 7088 1044 2818 3862 8'6 42-0

16a 34 52'6 189J 2026 5927 7953 975 3752 4727 10'3 34-2
166 34 »i 52-6 193 '-'005 5793 7798 954 3618 4572 10'7 34*6

17a 21 11 55-0 731 1247 2483 3730 196 308 504 6-3 50-2
176 19 3 54-5 90 1168 2373 3541 117 198 315 8-3 49-2
18a 32 3} 55-5 1531 1973 4533 C506 922 2358 3280 8*4 43*5
186 32 2 56-0 158* 1980 4650 6630 929 2475 3404 8-7 42'6

19 30 2 55-5 2113 1903 4023 5926 852 1848 2700 12-5 47*3

20 17 3i 52-5 1022 1039 2217 3256 -12 42 30 11-0 46-9
21 26 54-0 115£ 1538 3185 4723 487 1010 1497 8-1 48-3
22 24 Of 550 13tt 14(30 2980 4440 409 805 1214 9-8 49-0
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Experiments at Eothamsted on the Gjrowth op Wheat Year after Year
on the' same Land.

Appendix.—Table XVIII.

—

Produce of the 17th Season, 1859-60. Seed (Red
Rostock) sown November 17, 1859; Crop cut September 17 and 19, and carted

October 5, 1860. •

riots.

PRODUCE PER ACRE, &C.

(For the Manures see pp. 162 and 163).

INCREASE PER ACRE
sat Manure.

0ff.il

Coin
to

100
Dressed.

Com
to

100
Straw.

Dressed C

Quantity.

Weight
per

Bushel.

Offal

Corn.

Total Straw
and
Chaff.

Total
Pruduce
(Com
and

Straw).

Corn.
Straw
and

Chaff.

Total
Pruducc

Bush. Pecks. lbs. lbs. lbs. lbs IDS. lbs. lbs. lbs.

0 14 1

1

'I 53-5 61} 826 1445 2271 88 -14 74 g 0 57-2

l 1

2

1 4 52-8 61 717 1380 2097 -21 -79 -100 9 3 52-0
nA •32 11

l 4 55 • 5 79i
' '5 1864 3440 5304 1126 1981 3 107 \

3 12 •u 52 * 6 fi9i 738 1459 2197 9. 3 50-6

4 14 2 53'0 73*'"4 832 1520 2352 Q4 6

1

9 7 54-7

Jf! 15 2f 54*0 563 903 1530 2483 165 121 286 6- 7

00 16 0£ 53" 1 78 935 1660 2595 197 201 398 9- 1 Do O
ft/IOft 21 0^ 53 '7 '"4 1210 2183 3393 472 724 1196

1
6 8 OO D

DO 22 si 54 "2 gsi 1326 2393 3719 588 934 1522 7 1 00 *t

7(i 27 3i 54
' 3 ggi 1612 3003 4615 874 1544 2418 6 5 DO' i

lb 91 54'3 102 1597 3137 4734 859 1678 2537 6 8 en • Q

OS 30 3 52-8 133i 1759 3S80 5639 1021 2421 3442 8 2 *to O
eo 31 92

"J 52*3 129} 1787 3813 5600 1049 2354 3403 7 8

9a 32 91 51-5 176|. 1858 4777 6635 1120 3318 4438 10 5 38-9

19 21 48
' 5 205 1 155 3130 4285 417 1671 2088 21 g 00 if

10a 15 Oi 49-5 155 905 2213 3118 167 754 921 20 7 40'9
1 OA1UO 18 2* 51*0 1 1 If 1060 2360 3420 322 901 1223 11 8

11a 22 If 51 '0 128} 1270 2503 3773 532 1044 1576 11 2 50-8

116 99~~ 1

1

51 • 2 161 a 1307 2693 4000 569 1234 1803 14 1 48*5
1 On1 -2a 9ft Ql 53-4 146| 1648 3230 4878 910 1771 2681 9 g 5 1

' 0
1 Oh 26 4 53'5 155 1577 3087 4664 839 1628 2467 10 9 01 1

You 26 oi 543 154} 1575 2993 4568 837 1534 2371 10 9

136 27 o£

if

53-8 139 1600 3037 4637 862 1578 2440 9 5 52-7

14a 27 53 • 7 1 1 41 1583 3053 4636 845 1594 2439 7 8 51-9

146
1

27 o| 53 * 2 121f 1 563 3103 4666 825 1644 2469 8 5 50-4

l Da 25 *$ 53-8 146 1510 2877 4387 772 1418 2190 10 7 KO • ^u£ 0

1 JO 28 0 54-0 100f 1614 3090 4704 876 1631 2507 6 7 KO • 0

16a 32 2 52-0 165 1856 4117 5973 1118 2658 3776 9 8 45-1

166 32 3 51-7 193} 1889 4207 6096 1151 2748 3899 11 4 44-9

17a 24 »i 54-1 \07i 1409 2700 4109 671 1241 1912 8 3 52-2

176 26 n 54-3 114} 1548 2970 4518 810 1511 2321 8 0 52-1

18a 15 i| 54-5 94} 929 1720 2649 191 261 452 11 3 54-0

186 16 ii 54-6 73f 963 1743 2706 225 284 509 8 3 55-3

19 21 0J 53-0 158 1435 2743 4178 697 1284 1981
I

12 4 52-3

20 12 oi 51-5 99} 722 1433 2155 - 16 -26 -42 1 16 0 50'4

21 15 2 52-5 78 893 1746 2639 155 287 442 9 6 51-2

22 13 34°I 53-8 1021 847 1567 2414 109 108 217 13 8 54-0
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Experiments at Eothamsted on the Growth of Wheat Year after Year
on the same land.

Appendix.—Table XIX.

—

Produce of the 18th Season, 18G0-1. Seed (Red Rostock)
sowu November 5, 1800

;
Crop cut August 20, and carted August 27, 18G1.

Plots.

Produce l'Ei: Acre, &c.

(For the Manures see )>[>. 1B2 and 1C3).

Increase fee Acre
by Manure.

Offal

Coru
to

100
Dressed.

Corn
to
100

Straw.

Dressed C

Quantity.

orn.

Weight
per

Bushel.

Offal

Com.
Total
Cora

Straw
and

Chaff

Total
Produce
(Corn

Straw).

Corn.

Straw
and

Chaff.

Total
Produce.

Bush. Pecks. lbs. lbs. lbs. lbs. lbs. lbs. lbs. lbs.

0 15 »i 57 ' 6 HGf 1001 1768 2769 265 514- 779 13 '2 56-6

j 12 3§ 57*6 H±o* 82S 13S7 2215 92 133 225 11 3 59.7

2 34 (iO-5 92 2202 3101 5303 1466 1847 3313 4 •4 71'0

3 11 n 57*4 84| 736 1254 1990 13 '0 58-7

4 11 m 58-0 175 863 1330 2193 127 76 203 25 •4 64' 9

5ft 15 H 59-1 134i 1047 1493 2540 311 239 550 14 •8 70-1

56 1 K
J D 1 1 59-0 174^ 10S2 1610 2692 346 356 702 1

9

67*2
6a 27 li 59-5 128| 1755 2573 4328 1019 1319 2338 7 9 68-2
66 27 59-4 167 1818 2683 4501 1082 1429 2511 10 •1 67-8
7a oD -* 59-0 167 2263 3501 5764 1527 2247 3774 8 U 64-6
76 34 59-0 mi 2183 3555 5738 1447 2301 3748 8 0 61-4
8a 36 0 r,c • OJO O 99QH OJIO 6203 1554 2659 4213 9 •1 58-5

86 ni"I 58-5 196i 2190 3795 5985 1454 2541 3995 QO 57*7

9a 33 3 Ou o ^44$- Tb-HO 6607 1426 0 1 y l Aft 1 7 12 8 48 6

96 13 3 53-9 167J 909 2170 3079 173 916 1089 22 6 41-9

10a 1 9 o% oo u Q KAOO* 1 you 118 O - D 70 J.
* y 4 i> 44' 2

106 15 3| 55-5 1481 1033 2163 3196 297 909 1206 16 8 47-8
11a AO 12A f 55-3 »16o| 1455 2577 4032 719 1323 2042 1 9 A

*t 56-5
116 25 of 55-8 172 1578 2645 4223 842 1391 2233 12 2 oy /

*12a 33 H 58M 129J 2009 3192 5201 1273 1938 3211 6 9 63-0
33 if * 7Oo / OOO / 1 4 U 0 90 o4y 1 9 3 64-3

13a 33 14Ai 59-9 1701 2168 3318 5486 1432 2064 3496 8 5 65-4
136 oo ft OU U 205 o4y U 0 / y -i 1 OOO ——ot) SQCIA y Q0 66-0
14a 33 oj 59-1 171i 2125 3377 5502 1389 2123 3512 8 8 (\ 9 • O

146 33 3f 59-3 IGOi 2173 3303 5476 1437 2049 3486 8 0 G5-8

15a 34 u GO-O 127* 21S8 3318 5506 1452 2064 3516 6 2 65-9
156 34 3 fin • o 1 col 99J.Q4 J o4 1 O 0 i J. i

1

1 O 1 0 999 J. 7 6 64-7

16a 36 If 58-0 222 2338 4423 6761 1602 3169 4771 10 5 52-8
166 37 2 58-6 233 2432 4343 6775 1696 3089 4785 10 6 Ot> K)

1 7a 19 1 59-3 89J 1229 1753 2982 493 499 992 7 9 70-1
176 18 Of 59-1 92£ 1166 1663 2829 430 409 839 8' 6 70-1
18a 32 u 59-6 119| 2050 3094 5144 1314 1840 3154 6 2 66-2
186 33 li 59-5 134J 2 122 3324 5446 138G 2070 3456 6' 8 63-8

19 32 2 58-8 197J 2107 3238 5345 1371 1984 3355 10- 3 65-1

20 13 57-9 mi 872 1468 2340 136 214 350 14' 6 59-4
21 16 If 58-2 1524 1109 1640 2749 373 386 759 15- 9 67-6
22 19 5S-5 152£ 1306 1957 3263 570 703 1273 13 2 66-7
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Experiments at Eothamsted on the Growth of Wheat Year after Year
on the same Land.

Appendix.—Table XX.

—

Produce of the 19th Season, 18G1-2. Seed (Red Rostock)
sown October 25, 1861 ;

Crop cut August 29, and carted September 12, 1862.

Plots.

Produce per Acre, &c.
(For the Manures see pp. 162 and 163).

Increase per Acre
bv Manure.

Offal

Corn
to

100
Dressed.

to

100
Straw.

Dressed Corn.

Offal Total Straw
and

Chaff.

I otal

Produce
(Corn
and

Straw).

Corn.

Straw
and

Chaff.

Total
Produce.

Quantity.
Weight
per

Bushel.

Bush. Pecks. lbs. lbs. lbs. lbs. lbs. lbs. lbs. lbs.

0 19 3i 58 ; 5 65 1228 2030 3258 232 317 549 5-6 60-5
1 16 93*? 580 55£ 1024 1748 2772 28 35 63 5-7 58*6

2 38 1 A 61-0 107 2447 4195 6642 1451 2482 3933 4"6 58 • 3

3 16 o 57-8 73£ 996 1713 2709 8-0 58-2

4 16 58-5 75I 1049 1662 2711 53 — 51 2 7*7 63-2

5-t 17 3? 59-0 583 1119 1840 2959 123 127 250 5*5 60*8

56 17 2J 59-0 60§ 1 101 1860 2961 105 147 252 5*9 59*2
Get 27 2 59-5 78J 1715 2839 4554 719 1126 1845 4-8 60-4

66 28
3f

59-8 764- 1797 3100 4897 801 1387 2188 4-4 58-0

7a 35 2| 59*3 92? 2200 3906 6106 1204 2193 3397 4*4 56*3

76 36 0?ul 59-5 HOf 2265 3913 6178 1269 2200 3469 5'2 57-9
8a 39 3 59-2 122| 2477 4723 7200 1481 3010 4491 5-2 52-4

86 39 Oh 1 1 • M
141J 2452 4635 7087 1456 2922 4378 6*1 52'

9

9i 43 12 59-5 104i 2688 6050 8738 1692 4337 6029 4-0 44.4

96 25 •O: 56*3 1641 3256 4897 645 1543 2188 12*8 50-4

10a 23 ol 56-5 154J 1457 2593 4050 461 880 1341 11-9 56'2

106 24 3i 57-5 1723 1600 2843 4443 604 1130 1734 12*1 56-3

11a 26 2f 58-0 156 1706 2842 '4548 710 1129 1839 10*1 60-0

115 27 Oi 58*0 166 1 734 2873 4607 738 1160 1898 10-6 60-4,

12a 34 i I 58-0 104i 2096 3649 5745 1100 1936 3036 5*2 57-4

1 26 33 Of 58*0 99j 2025 3C09 5634 1029 1896 2925 5-2 56-1

13a 31 3| 58-0 lOOf 1953 3589 5542 957 1876 2S33 5*5 54-4

136 32 2|
1?

58-0 124J 2019 3672 5691 1023 1959 2982 6-6 55-0

14a 30 58-0 120 1886 '3397 5283 890 1684 2574 6-8 55 • 5

146 32 OJ 58-1 1441 2008 3550 5558 1012 1837 2849 .7-7 56-6

15a 30 1? 58-3 101 1872 3396 5268 876 1683 2559 5'7 55* 1

156 32 2| 58-3 125 2029 3758 5787 1033 2045 3078 6*6 54 - 0

16a 36 U 58-0 120J 2225 4527 6752 1229 2814 4043 5-7 49-2

166 36 OJ 57-5 155 2233 4497 6730 1237 2784 4021 7-5 49-7

17a 27 3J 58'1 12SJ 1747 3080 4827 751 1367 2118 7-9 56*7

176 27 21 58-1 85 1685 3077 4762 689 1364 2053 5-3 54-8

18a 18 11 58-5 92 1168 1993 3161 172 280 452 8-6 58-6

186 18 2| 58-5 102 1195 2140 3335 199 427 626 9-3 55-9

19 23 57-2 143| 1479 2653 4132 483 940 1423 10'8 55-8

20 12 H 57*3 108 818 1517 2335 -178 -196 -374 15-2 53-9

21 20 1| 58-1 90J 1273 2192 3405 277 479 756 7-6 58-1

22 20 oi 58-0 8C2 1250 2180 3 130 254 467 721 7-5 57-3
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Experiments at Rothamsted on the Growth of Wheat Year after Year
on the same Land.

Appendix.—Table XXL—Produce of the 20th Season, 1862-3. Seed (Red Rostock)
sown November 17, 1862

; Crop cut August 10, and carted August 18, 1863.

riots.

Produce tee Acre, &c.
(For the Manures see pp. 162 and 163).

IjJCBEASE PER ACRE
by Manure.

1

ii ill

1 Corn

I

to

100
< Dressed.

Corn -

to

1 00
Straw.

Dressed C

Quantity.

orn.

Weight
per

Bushel.

Offal

Coru.

Total
Corn.

Straw
and

Chaff.

Total
Produce
(Corn
and

Straw).

Com.
Straw
and

Chaff.

Total
Produce-

Bush. Pecks lbs. lbs. lbs. lbs. lbs. lbs. lbs. lbs.

0 1 2 o o* 62-6 42* 1429 1825 3,254 302 225 527
i

3-1 78-3
l 20 3 62-8 31 * 1334 1745 3,079 207 145 352 2-4 76-4
o 44 0 63-1 109* 2886 4279 7,165 1759 2679 4438 4-0 67 ' 5
3 17 1 62-7 47J 1127 1600 2,727 • • • • • • 4.4 70-4
4 20 1 62-3 «4 1303 1654 2,957 176 54 230 3-3 78-8

5a 19 63-0 46*. 1283 1687 2,970 156 87 243
i

3-4 76-1
56 19 3 63-0 52£ 1296 1768 3,064 169 168 337 !

4-2 73-3
6a 62-3 69i 2522 3714 6,236 1395 2114 3509

i
2-8 67-9

66 39 3 62-3 581 2534 3716 6,250 1407 2116 3523
|

2-4 68*2
7a 53 1| 62' 6 140f 3477 5853 9,330 2350 4253 6603

I

4-2 59-4
76 n 62-5 1322 3507 5878 9.3S5 2380 4278 6658 3'9 59-7
8a 56 2i G2-3 1451 3668 6715 10,383 2541 5115 7656 4-1 54-6
86 54 H 62*3 144J 3559 64S9 10,048 2432 4S89 7321 4*2

9a 55 2i 62-1 1231 3576 6312 9,888 2449 4712 7161 3*6 56-7
96 41 is 62* 5 134 2723 4197 6,920 1596 2597 4193 O 4 04 J

10a ni 62-6 134J 2587 3481 6,068 1460 1881 3341 5'5 74-3
106 43 H 62-8 123J 2858 4056 6,914 1731 2456 4187 4*5

l U D
11a 45 0 62-5 167 2979 4233 7,212 1852 2633 4485 59 70-4
116 46 2 62* 1 1711 3060 4459 7,519 1933 2859 4792 5*9 68-6
12a 54 2f 62-1 133* 3533 5443 8^976 2406 3843 6249 39 64-9
126 53 \ 62-2 141? 3454 5365 8,819 2327 3765 6092 4-3 64-4
13a 53 1 62-6 119 3453 5739 9,192 2326 4139 6465 3

" 6

136 53 n 62-5 107f 3439 5799 9,238 2312 4199 6511
1

32 59-3
14a 54 if 62-5 1251 3527 5459 8,986 2400 3859 6259 a» 7 D-t O
146 53 if 62-5 110! 3450 5299 8,749 2323 3699 6022 1 3-3 65-1

15a 48 H 62-5 95| 3114 5162 8,276 1987 3562 5549
1

3-2 fO-3
156 48 0 62-9 109 3127 5113 8,240 2000 3513 5513 3-6 61-2

16a 56 -* 62-4 175J 3710 7007 10,717 2583 5407 7990 5-0 53-0
166- 55 of 62*3 172* 3607 6725 10,332 24S0 5125 7605 5-0 53-6

17a 21 o* 62-8 42 1370 1918 3,288 243 318 561 3-2 71-4
176 21 1J 62-8 46 1389 1903 3,292 262 303 565 3*4 73-0
18a 46 ii 62-6 105* 3006 4883 7,889 1879 3283 5162 3-6 61-6
186 46 Of 62-8 mi 3009 4728 7,737 1882 3128 5010 3-8 63-6

19 46 2f 62-9 118 3054 4523 7,577 1927 2923 4850 4-0 67*5

20 17 21 62-5 32 1137 1472 2,609 10 -128 -118 2-9 77*3
21 27 62-5 69| 1796 24S3 4,279 669 883 1552 4*0 72-4
22 29 3 62-4 52J 1907 2692 4,599 780 1092 1872 i

2-8 70-9



Report of Experiments on the Growth of Wheat. [Ap LP

Experiments at Eothamsted on the Growth oi

Appendix.—Table XXII.

—

Dressed Corn

Harvests.

1844.

bush. pks.

19 3f
16 3

1845.

)
V,f,\

66/1

4
86/

9a|

<J6|

I0a\

106/
lla\

116/
12a
126

13
136

}

IS

20 *4 32

15 0 23
14 2J 29

(aa22
15

1
26

15 1 28

15 2 26

15 Of 27

19 2* 33

15 *I 31

17 0| 30

15 2 28

10 i| 25

15 3 27

bnsb. pks.

32 0

26 li

1846.

bush. pks.

28 If

22 Of
27 Of
17 3f
25 3£

23

Oi

If

G
(.30

Is

3i

19

27
23
30
20
29

(22

131

/22
\29

23 2f

28 3J

{

I

:

I?

15i}lJ
16 3

*j
32 3*{

32 3J
|

16a
l 19

166/
19

18a)

[186.1

19

20
21

18

20

Sf 32

33' 33

«{
»«!

I 24 1; 3-1 3

24 2f

.31 0

1

28 3

1847. 1848.

bush. pks.

30 2f
32 1

29 3f
16 3£
27 If

•29 0

[32

24
24
27
25

32
30

bush. pks.

19

16
25
14

24

29 31

30 3;

31 24

If 26

H
li
if

/22 3\
\26 2/
26 0

25

25
30
29

29
27
29
27
28

26

32 3
32 0

29 If
34 2i

33
35
32 Of
29 U

32 3

20 Of

3i

3

30 31

29 3

19 3

19 Of

18 2±

25 01

19

25

29
24
29
26

29
25
28

22 31
24 2|

29 31

30 If

27 2i
28 3i

26

26

29 If

16 0*

1849. 1850. 1851.

bush. pks. bush. pks. bush. pks.

• 19 li 18 3*

18 ' ii
31 0 28 2 29 2i
19 1 15 81 15 3$
30 0 27 3 28 oi

37 If 29 3| 36 0

39 3J 30 3 37 8|

06 *Z 30 33 12'4
37 3? 29 3$ 31 01v i

38 32 1 36 3 i

37 Q3 32 nl 37 115
22 3 28 3 26 02u 4

31 2§ 30 1 27 21

30. 2f 30 If 31 li

22 x2 27 OS
2f 29 01

32 2| 26 3f 28 3i
32 li 17 Q8

3f 28 2i
35 Of 30 3{ 32
32 1* 29 1? 31

35 31 29 3f 30 3

34 30 3f 32 21
34 3f 31 31 30 2f
34 21*i 30 ii 30 31
34 1

1

31 13J 4 31 01
31 ii 31 ii 31 oi

31 31 26 oi 27 oi
30 Of 30 3i .30 2|

33 n 33 21 36 31
33 33 33 3 36 21

34 1 31 1 31 3i
33 H 29 2| 30 21
32 H 29 31 30 31
33 28 2i 31 Of

29 29 0 30 1

14 0 14 1

}>' 31

1852. 1853.

bush. pks. bush. pks.

15 Of
13 1

27 <l\

13 31
13 1|

16 3

17 0}

20 3
20 3%
26
26
27

Of
6 If

19 0£
5 3i

10 0

10 1

16 31
19 1

33 2

3\ 22

23 25

27 0£ 24 21

25 2

24 If

21 3i
22 Oi
24 Of
22 l|

24 If

24 li
24 0
23 3f
24 If

25 Oi

11 1

10 li

28 3?
28 0

25 2

24 H
13 3

14 3f

24 3f

14 Of
19 If

19 21

18 2f
22 0
23 31
22 li
23 2£
21 2

23 Of

23 li 19 0
25 Oil 23 2$

24 1§
25 3i

8 If
8 3f
17 31
20 3

19 11

5 31
12 3f
10 1

1854.

bush, pk

26 If

24 13

41 o\

21 0\
23 a

24 11

24 0

33 2f
34 2i
45 2J
45 l|

47 If
49 25

38 3

38 3;

34 1?
39 Of
44 2
43 Oi
45 31
45 \l
45 Oj
43
45 11
44 Oj

43 \\

43 1

49 21
50 Of

45 3

42 2J
24 0
23 2f

41 Of

22 3

32 OJ
31 3

1 See foot-note Ko. 5, to Appendix Table I. p. 147.
a For Plots 0, 1, 20, 21, and 22 the averages are for only 19, 18, 17, 13, and 13 years respectively.
3 On Plots 17 and 18 the manures have alternated during the last 12 years; that is, ammonia-salts on Plots

17. and the mixed mineral manure on Plots 18, in one year ; mineral manure on Plots 17, and ammonia-salts on

I'lots 18, in the next year, and so ou.
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Wheat Year aetek Year on the same Land.

n Bushels and Pecks, per Acre, per Annum. *

17'

Harvests. Average

1856.

bush. pks.

is ii

17 Of
36 H
14

16 li

18 Bj

20 U
27 If

28 Oi
37 1

30 2J
40 Oi
37 3f

32 li

26 0

31

30

17

22
21

24 0^
27 2f
31 3i
30 2i
33 3i
32 3£

34 Of

30 Oi
32 0"

38 Oi
37

3"

1857.

bush, pks

18 2J
17 2i
41 Of
19 3f
22 If

22 3f

24 2J

35 ^i
35 H
43 11

17 3i

18 0

46

47

48 3i

43 3

36 Of

29 O.i

34 2

39 0
39 Of
43 3

43 2
42 3
43 2
43 3
42 31

42 1|
44 If

48 31

50 0

2i 26 2f
25 3f
41 Oi
40 Oi

32 1 41 21

23 Oi

1858.

bush, pks.

20 3

16 'H
38 3i
18 0
19 Oi

22
27
30
33
37
37
37
37

37
38

35
37

41

42

33
33
22
20

17

24

22

1859.

bush. pks.

21 2i
19 3

36 Of
18 l|

19 Of

20 2j

20 2i

13 2f

19 1

28 2i 29 2i
29 Oi
38 2J
39 2i
41 3f
41 3i

37 21

23 2

30 OJ
34 2f
34 2}
34 31

34 Of

30 0

24 2g

18 3f
25

26 3i
27 31

34 2i
34 3i
34 Of
34 3i
34

34

33 H

If

34 Of
35 01

34 3f
34 If

21 11

19 3

3f| 32 31

2f! 32 2

30 2

17 31

26 li

24 Of

1860. 1861.

bush. pks. bush. pks.

14 1}

12
32

30

31

15

18

26

27
27

32
32

24
26

15

ID

1'2

15

13

12 3i
14

15 2f

16 Oi

21 Oi
22 31

27 3i
27 2i

32 2t

19 2i

Oi

2i
n
i|

n
26 Of
27 0*

25 li
28 0

IS li

12 3f
34 3

11 H
11

15 If

15 li

27 1{

27 31

35 2J
34 li
36 0

34 01

33 3

13 3

1-2

15

32
33
33
35
33
33

10

m 19

34 ii

34 3

30 If
37 2

Oi 19 1

l| 18 Of

li| 32 l|

li 33 if

24 Oi 32 2

13 OJ

1832.

bush. pks.

19 3i
16 2f
38 li
16 0

16 '2i

17

17

27

28 3J
35 2|
36 Of
39 3
39 Oi

43 If

25 3i

23 01

24 3|
26 2f
27 Oi
34 li
33
31

32
30

1863.
Of

I
Of last

20 Years,2 12 Years,
1844-C3. 1852-63.

bush. pks.

22 Oi
20 3

44 0

bush. pks.

17

20

19 2£

19 3

54 0
56 2J
54 31

55 2i

41 If

39 Oi
43 2|
45 0
46 2

54 2f
53
53
53.
54'

53 If

30 if 48 li
32 2fi 48 0

36 J|] 56 2f
30 Oi; 55 Oi

3i' 21 Oi

2i 21 li

li 1 46 li

2f 46 Of

23 li
1

46 2f

uj 17 2f
H! 27 2|

12

20
20 01' 29 3

27
28
33
33
32
33

29
32
32

27
26

27
27

bush. pks.

18 1

16 li
35 l|
15 2

ii
1

191
1

1

2£j 16

22 Oi' 18

23 1

31 li

26 Oi

24 0

25 Si
29 Oi

31 2f
31 3f

31 0

32 Of

35 Pi
.35 3

18

27
28

36

36
37
38

34 2

25 3i

22 2i
26 3f
29 1

30 OJ
35 Of
35 Of
34 li
34 3i
34 31

35 0|

33 Of
34 31

38 2

38 2

1

8

riots.

30 3f 31

1 1 15 21

3i 22 Of
U 21

4 The average given

;
Plots 17 or 18) fand that

17 or 18).

for Plots 17 is that of 12 years mineral manure
given for Plots 18, of 12 }-ears animouia-salts succeeding

succeeding ammonia-salts

the mineral manure (Plots
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Experiments at Rothamsted on the Growth of

Appendix.—Table XXIII.

—

Weights

Harvests.

PloU.

1844. 1 1845. 1846. 1847. 1848. 1849. 1850. 1851. 1852. 1853. 1854.

0
1

2
3
4

lbs.

58- 5
59- 0
59-3
58-5
58-0

lbs.

56-5
54-8
56-8
56-5
58' 0

lbs.

62-3
62- 6
63'0
63- 8
63*5

lbs.

61-1
61- 2
62- 3
61-0
61'9

lbs.

58- 4
59- 6

58-2
57-3
58*5

lbs.

63-8
61-4
63"0

lbs.

60- 8

61- 9
60-6

61 '2

lbs.

61-9
61-7
63'6
61- 1

62 - 6

lbs.

55- 8

56- 9
58-2
56-6

57 "3

lbs.

49-8
46-9
51-1
45-9

46 6

lbs.

61*0
60-2
62-5
60-6

61 • 1

5a

56 |
58*3

|

57-5
{

57-3
{

63-7)
63-0)

63-4\
63-3/

61-8

61-4

59-2

59-1

63-

1

63-4

60-4

60-4

63-3

63-3

57*5

57-3

48-6

48-6

61-0

61-6

6a

66

7a

76

8a

86

i 60-0

|
60-3

|
61-3

57-8
|

57-0
|

56-3
{

63-7
63-5
63-0
63-4
63-5
63-6

62-1
61-6
61-7
61- 5

62- 1

61-7

58- 8
56-9
59- 4
59-6
56-2
59-4

63-0
63-0
63-1

62«9
61-7
63-0

61*1
61-3
61-0
61-2
61-1
61-0

63'3
62- 3
63- 0
63-0
62-8
62-6

57-6
57-5
56-0
55-8
55-9
55-9

51-5
51- 5

52- 1

51-9
51 '7
51-8

61-8
61-8
61-9
61-8
61-4
61-8

9a

96
I 62-3

I

58-3 I

63-0

63*3

/62'5\

\61-0J
61-3

50-7

58' 3

62*8

62 - 3

60-4

60 • 8

62-4

62'0

55'6

55*3

47-4

46*9

60-7

60* 7

1 C\nlUt*

106

11a
1 1 h

12a

126

lot*

136

14a
146

\ 62-0

|
61-8

|
61'5

\ 62-5

\ 61'3

56-3
{

56-0
|

55- 3
|

56- 3
(

57*5
|

63-6

63 "8

63-3
63-2
63'0
63-4
63-5
63-2
63-0
63*4

61'5
61*2
61-6
61-8
62 - 0
61- 8

62 5
62- 3
62-8
62*8

58- 1

57 - 8
59- 6
57-9

59 • 3
59*2
57- 9

58- 4
58-8
58-5

62-3
62'3
62- 6
63- 0
64* 3
64'3
64- 1

64-1
64-3

64 - 3

60- 2
61* 1

61- 0
61 -1

61"5
61'4
60- 2
61- 0
61-1
61*5

61*9
62*5
62*3
62-5
63* 1

62-5
62-6
62-3
62-9

62 - 8

55-9
57 '3
55' 6

55- 9

57 '4

57-3
57 '5

57-1
56- 9

56*7

48-6
49 '5
50- 7
51- 1

52*0
51- 9

52- 1

51-9
51-9
52'4

60- 5

61- 6

61-1

61- 2
62*2
62- 2
62-2
62-2

62 "2

62*2

loci

156 |
62-0 57-5

{

62*5
63'0

63'0
62-6

58 • 1

56-9
64*2
64-1

61-5
61-0

62* 7

62-9
57*4
56-8

51 ' 6

51-7
62' 1

62-4

16a

166 } 62-5
/

56'3
|

62-5
62-7

62'3
62-6

60'0
58-4

64*5
64*6

G0-3
60-4

63-5
63-4

55-0

54-5

52-3
52-3

61-7
61-7

(17a

,1 176

j
18a

( 186

|
62-3

|
62-0

55- 8
{

56- 5
{

62- 8
63- 0
62-8
62-0

62-3
62-0
62-7
62-9

59-7
59-7
59-2

59 '6

64-3
64-4
64-0
64-0

61-2
61-5
61«2
60-9

63-3
63-1
63-0
62-4

56 '5

56- 9
57- 0
56-7

49-5
48-6
52-6
52-6

62-1
62-2
61-2
61-0

19 61*8 57-0 62-0 62-8 56*2 63-9 60-8 62-4 56*1 52-4 61-7

20
21

22

56'0 625 58-3 59*1 60-8

}61-9{

56-6
56-9
55-9

47-5
oO't
49-3

60- 8
61- 2
61*0

1 See foot-note No. 5, to Appendix Table I. p. 147.
2 For Plots 0, 1, 20, 21, and 22, the averages are for only 19, 18, 17, 13, and 13 years

respectively.

3 On Plots 17 and 18 the manures have alternated during the last 12 years; that is, ammonia-

salts on Plots 17, and the mixed mineral manure on Plots 18, in one year; mineral manure on

Plots 17, and ammonia-salts on Plots 18, in the next year, and so on.
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WlIEAT YEAR AFTER YEAR ON THE SAME LAND.

per Bushel of Dressed Corn, each Year.

179

Harvests.

1855. 1856. ' 1857. 1858. 1859. 1860. 1861. 1862. 1863.

Of
20 Years

1 844-03

lbs. lbs. lbs. lbs. lbs. lbs. lbs. • lbs. lbs. lbs.

5G- 8 59 0 61 2 54 0 DO D 57 6 58 •5 62 6 •JO "t

fin* ^ 50 3 59 0 60 55 0 *W. ft 57 '6 58 •0 62 8
6° * 0 58- 6 60 4 62 6 56 5 55*5 60 5 Gl 0 63 1 GO * 0
K/Q • 0 54' 3 58 3 60 4 52 5 57 4 57 •8 62 •7

59'5 55 5 58 8 61 1 55 0 53'0 58 0 58 •5 62 3 58-7

59*9 56 5 59 0 61 5 56 0 54-0 59 1 59 0 63 0 59*1

60-1 5G 2 58 8 61 4 56 0 53-1 59 0 59 0 G3 0 59'0

60*3 58 2 59 9 62 1 56 5 53-7 59 5 59 5 62 3 59-6
60-9 58 5 59 8 62 1 56 5 54-2 59 4 59 8 62 3 59-5
59-4 58 0 60 5 61 9 55 9 54'3 59 0 '59 3 62 6 59-5
59-5 57 6 60 :; 62 3 55 9 54-3 58 9 59 5 62 5 59-4
58-8 56 8 60 s 61 8 54 0 52-8 58 3 • 59 2 62 58*9
58-7 57 1 60 6 61 7 53 4 52-3 58 5 59 0 62 3 59'1

58'3 57' 2 60 1 GO' s 54 5 51'5 56 8 59 5 62 1 58-4

57-3 56- 3 58 0 58 s 50 5 48*5 53 9 56 3 62 5 57-7

55- 6 58 (1 59 6 51 5 49 * 5 55 0 56 5 62 6 0 / o
58-9 57- 2 58 <; 61' 4 52 5 51-0 55 5 57 5 62 8 58-6
55-3 57- 3 58" 5 60 5 51 4 51-0 55 3 58 0 62 5 58-3
JO O 57-5 58 ti 60 4 51 3 O l £ 55 8 5S 0 G2 1 58'3
59*5 58-7 60-4 62 1 54 5 53-4 58*1 58-0 62 1 59'4
60-2 58 8 60 4 62 1 54 8 53'5 58 7 58 0 62 2 59-5

58- 6 60 6 62 1 55 0 ij-x O 59 9 58 0 62 6 59 • G
60* 4 58-9 60 5 62 7 55 0 53* 8 60 0 58 0 62 5 59 • 7
AO • ft 58 6 60-5 62 1 54 5 7JO / 59 1 58 0 62 5 59' G
60-0 59-0 60 3 62 0 54 5 53-2 59 3 58 1 62 5 59-6

60-0 59 1 60 4 bJ cO 55 0 53-8 60 0 58 3 62 5 59-7
60'6 59 4 60 0 62 8 55 0 54-0 GO 2 58 3 G2 9 59-7

58 5 60 5 62 1 52-6 52 * 0 58-0 58 0 G2 4
58-2 58 7 60 5 62 I 52 6 51-7 58 6 57 5 62 3 59-1

60-8 59 0 59 1 62 5 55 0 54-1 59 3 58 1 62 8 59-5
60-3 59 1 58 8 62 5 54 5 54-3 59 1 58 1 62 8 59-4
60-9 57 8 59 7 62 3 55 •5 54-5 59 6 58 5 62 6 59-7
60-8 57 7 59 8 62 •4 56 0 54-6 59 5 58 5 62 8 59'6

58-7 58 9 595 62 •5 55 •5 53-0 58 8 57 2 62 9 59-2

61-1 57 7- 58 •4 60 •3 52 5 51-5 57 >9 57 3 62 5 57-7
60-8 58 0 60-6 61 5 54 •0 52-5 58 '2 58 1 62 5 58'2
60-1 57 8 60 6 Gl •5 55 •0 53-8 58 5 58-0 62 4 58-1

Of last

] 2 Years,
1852-63.

lbs.

57-£

57-2

59-5

56- 5

57- S

57'9

57'8

58'6
58-7
58*4
58-3
57-8
57-8

57-1

55-4

55- 9
57- 0
56- 4
56- 6

58- 2
58-3
58-6
58-6
58-3
58-4

58-6
58-7

57- 6
57-6

|
58-0 4

I 5S-7 4

58 1 19

57 0 20
57 9 21

57 8 22

4 The average given for Plots 17 is that of 12 years mineral manure succeeding ammonia-salts
(Plots 17 or 18) ; and that given for Plots 18, of 12 years ammonia-salts succeeding the mineral
manure (Plots 17 or 18).
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Experiments at Eothamsted on the Growth op

Appendix.—Table XXIV.

—

Total Corn,

Harvests.

1844.'

lbs.

1228
1040
1276
923

1580

1845.

lbs.

1967
1689

1967
1441

1879

1 f
1431

|
> 956 I

1732
|

1 nc a
> 9b4 1871

|

}
984 1682

|

|
980 1716

|

|

1280 2131

|

|
1008 1980

|

|
1116 1880

|

|
1004 1842

-j

|
1072 1558

|

| 1016 1743
|

}
1096 2103

j

|
1304 2028

|

| 1240 2093 <

|
1368 2048

j

2114

1495

1846.

lbs.

1906
1509
1826

1207

1777

13051

18271

15981

2076/
1400
1967

1534
2163
1549
1988

1614

1942

1850
1216
1628

2055
1661
1955

1660
1998

1605
1812

2112
1861

1592
2019

2241
2034
2048
1474

1889

1847.

lbs.

2031
2119
1981

1123
1780

1921

2132

1663
1632
1834
1682
2115
2020

H477]
117551
1717

1702
1705
2044
1941

1953
1796

1959
1801
1944
1856

2214
2140

1959
2283

2222
2314
2160
2029

2195

1332

1848. 1849. 1850.

lbs. lbs. lbs.

1259 1220
1124
1705 2068 1861

952 1229 1002

1583 2063 1785

1911 2446 1974

1932 ^651 2018

1672 2410 1960
1737 2484 1980

1936 2576 2134
1963 2531 2112
1263 1481 1856

1267 2080 1948

1181 2035 1951

1669 1475 1762

1334 2141 1721

1604 2157 1171

1984 2317 2001

1 641 2149 1940
1938 2396 1935

1717 2277. 2013
1955 2340 2027
1730 2346 1964

1834 2266 2023
1726 2123 1995

1571 2109 1693

1607 2005 1942

1973 2254 2134
1948 2268 2159

1933 2316 1985
1946 2259 1961

1734 2163 1934

1804 2243 1845

1838 1994 1850

1050 868

1851.

lbs.

1296
1251

2049
1083

1919

2473

2611

2271
2119
2524
2532
1785
1863

2142

1970

1966
1937
2216
2163
2234
2203
2102
2083
2120
2121

1839
2077

2499
2501

2149
2079
2083
2090

2031

956M

1852.

lbs.

919
825
1716
860
870

1038

1065

1288
1300
1615
1643
1699
1651

1591

1509

1320
1343
1472
1387
1503
1492
1480
1476
1507
1530

1451

1520

1794
1700

1577
1520
869
921

1582

875
1177
1176

1853.

599
404
1120
359
446

587

611

978
1072
1369
1357
1346
1425

691

649

642
896
1015
1073
1283
1375
1341

1396
1322

1347

1143
1351

1496
1537

520
539

1111
1256

1160

425
753
592

i See foot-note No. 5, to Appendix Table I. p. 147,
- For , Plots 0, 1,20, 21, and 22, the averages are for only 19, 18, 17, 13, and 13 years

respectively.
3 On Plots 17 and 18 the manures have alternated during the Inst 12 years; that is, ammonia-

salts on Plots 17, and the mixed mineral manure on Plots 18, in one year; mineral manure on

Plots 17, and ammonia-sal st on Plots 18, in the next year, and so on.
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Wheat Yeah after Year on the same Land.

in lbs., per Acre, per Annum.

Harvests. Average.

Of Of last Plots.

1855. 1856. 1857. 1858. 1859. 1860. vm. 1862. 1863. 20 Ycars,2 12 Years,

] 844-G3. 1852-63.

lbs. lbs. lbs. lbs. I lbs. lbs. lbs. lbs. 11)8. lbs. lbs.

1096 1179 1181 1332 1254 826 1001 1228 1429 1296 1143 O
1179 1102 1118 1055 1189 717 828 1024 1334 1169 1025 1

2237 2277 2587 2512 2263 1864 2202 2447 2886 2076 2232 2
*
l n?on > , _ 1 *> '\C\1 -OU 1141 1 U.J 1 738 1 oo 996 1127 964 3
1168 1026 1386 1206 1188 S32 863 1049 1303 1327 1072 4

1157 1167 1409 1187 1277 903 1047 1119 1283 1422 1146 ha

1143 1247 1512 1227 1273 935 10S2 1101 1296 1495 1169 56

1753 1717 2211 1818 1808 1210 1755 1715 2522 1759 1747 6a

1811 1755 2193 1850 1855 1326 1818 1797 2534 1815 1796 66

2084 2312 2782 2450 2097 1612 2263 2200 3477 2121 2268 7a

2138 2244 2902 2530 2089 1597 2183 2265* 3507 2152 2283 7b

1909 2507 3058 2680 2068 1759 2290 2477 3668 2064 2377 8a

2153 2400 3129 2675 2007 1787 2190 2452 3559 2125 2386 86

1932 2019 2767 2384 1806 1858 2162 2688 3576 1991 2161

1605 1679 2220 1470 1412 1155 909 1641 2723 1670 1621

1285 1505 1816 1439 1207 905 854 1457 2587 1547 1435 10a
1805 1727 2185 1775 1500 1060 1033 1600 2858 1655 1693 106
1210 2001 2432 1977 1628 1270 1455 1706 2979 1860 1834 11a
1580 1946 2397 2099 1698 1307 1578 1734 3060 1875 1885 116
1940 2102 2747 2437 2060 1648 2009 2096 3533 2064 2194 12a
2172 2079 2729 2387 2115 1577 2144 2025 3454 2065 2207 1.20

1924 2036 2714 2384 2037 1575 2168 1953 3453 2032 2165 13a
2110 2008 2739 2397 2087 1600 2304 2019 3439 2049 2203 136
1954 2195 2781 2413 2054 1583 2125 1886 3527 2042 2191 14a
2158 2162 2699 2436 2074 1563 2173 2008 3450 2043 2205 146

2030 1923 2681 2285 2053 1510 2188 1872 3114 1989 2088 15a
2193 2045 2765 2436 2095 1614 2249 2029 3127 2053 2186 156

2100 2426 3131 2702 2026 1856 2338 2225 3710 2239 2420 16a
2115 2450 3194 2717 2005 1889 2432 2233 3607 2284 2431 166

1227 1983 1642 2150 1247 1409 1229 1747 1370 1761 17a "l

1110 1935 1583 2181 1168 1548 1166 1685 1389 1724 | 1181 4

( 176
3

2127 1140 2566 1472 1973 929 2050 1168 3006 1774
| 2054 </

18a
(2170 1131 2519 1338 1980 963 2122 1195 3009 1751 186j

1967 2059 2600 2177 1903 1435 2107 1479 3054 1984 2016 19

1155 1075 1213 1089 1039 722 872 818 1137 1033 989 20
1533 1398 1538 1574 1538 893 1109 1273 1796 1373 1384 21
1553 1351 1491 1412 1460 S47 1306 1250 1907 1352 1362 22

4 The average given for Plots 17 is that of 12 years jinineral manure succeeding ammonia-salts
(Plots 17 or 18) ; and that given for Plots 18, of 12 years ammonia-salts succeeding the mineral
manure (Plots 17 or 18).

o 2
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Experiments at Eothamsted on the Growth of

Appendix.—Table XXV.

—

Total Straw

Harvests.

1844. 1 1845.

lbs.

436
203
476
120
104

116

100

172

160

368

112

200

116

204

176

240

480

422

768

772

lbs.

3977
3G99
3915
2712
3663

2G84

3£

3G44

3243

599
|

G44
|

243
|

3663
|

4053

42C6
|

4104
|

4134

33

369G

4044
I

4191
|

3326
|

3319
|

4215

3104

184G.

lbs.

2561

1953
2454
1513
2390

15411

23091
1721i

2901/
1G76
2571
1968
3007
1963
2575

1847.

lbs.

3277
3735
3628
1902
2948

3412

3721

2786
2803
3151

2953
3683
3720

C°506
2033

(3052
2603 285S

2244
1455
2133
2715
21G3
2554
2327
2755
2031

2534

2936
2513

2067
283G

3278
2784
2838
1893

2425

2S91

2S74
3517
3203
3452
3124
3306
3171
3362
3006

3876
3617

.3417

4012

4027
4261
3852
4164

4202

2074

1848.

lbs.

2074
1735
3041

1712
2713

3266

3533

2878

29G8
3088
3413
2317
2148

1945

2918

2367
2926
3274
2898
3390
2880
3290
3072
3257
2897

2937
3016

3115
3380

3296
3324
2935
3056

3295

1721

1849.

lbs.

3029
1614
2645

3589

3824

3072
3516
3584
3396
1815
3166

2683

1810

2851
2960
2892
2942
3371
3300
3236
324G
3211

3218

3038
3262

3384
3559

3891
3858
3592
3779

3270

1850.

lbs.

2037

3245
1719
3312

1851.

3927
3959
4485
4280
3407
3591

3550

3165

3089
1949

3806
3741
3921
3905
402G
4008
4052
4015

3321

3926

5103
4615

4126
4034
3927
3844

3527

1639

lbs.

18G2
1845
3094
1627

2949

4504
|

4131

4379 I 4294

3G24
3507
4587
4302
2769
2830

3252

2942

3070
3048
3.386

3302
3600
3531
3544
3440
3605
3537

3041
3432

4234
4332

3597
3406
3390
3586

3348

1609

1763

1852.

lbs.

1706
1497
3457
1597
1571

1903

2032

2581
2G04
3850
3772
380G
3772

3714

3374

2787
2819
3081
2912
3257
3232
3222
3289
3547
3607

3212
3421

4677
4G16

3734
34G6
1687
1764

3397

1577

2108
2179

1853.

lbs.

1807

1632
3372
1413
1670

1951

2130

2777
2798
3741
3734
396G
3927

2399

2253

2049
2682
2524
2707
36G5
3704
3704
3912
3471
3761

3361

3756

4904
5019

1996
2012
3385
3796

3213

1659

2181
1860

1 See foot>note No. 5, to Appendix Table I. p. 147.
2 For Plots 0, 1, 20, 21, and 22 the averages are for- only 19, 18, 17, 13, and 13 years

respectively.
3 On Plots 17 and 18 the manures have alternated during the last 12 years ; that is, ammonia-

salts on Plots 17, and the mixed mineral manure on Pl^ts 18, in one year ; mineral manure on Plots

17, and ammonia-salts on Plots 18, in the next year, and so on.
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Wheat Year after Year on the same Land.

(and Chaff), in lbs., per Acre, per Annum.

Harvests. Average.

1855. 1856. 1857. 1858. 1859. 1860. 1861. 1862. 1863.
Of

20 Years,2

1844-63.

Of last

12 Years,
1852-63.

Plots.

lbs.

1726
1890

3845
1787

IS 32

lbs.

1969

1933
4317
1558
1731

lbs.

1545
1532
3323
1577

1572

lbs.

1902

1630

3837
1670
1673

lbs.

2310
2300
4810
2175
2230

lbs.

1445

1380
3440
1459
1520

lbs.

1768

1387
3101
1254
1330

lbs.

2030
1748
4195
1713
1662

lbs.

1825

1745
4279
1600
1654

lbs.

2072
1965
3515
1693
2125

lbs.

1846

1767
3869
1662
1732

0
1

2
3
4

1819 2012 1617 1532 2323 1580 1493 1840 1687 2345 1856 5a

loUU J. LZ2S
1 -o-
1 / OO ^oy o iODU l r. l n1 0 1U l sen 1 t uo _ nu i 5!>

2837
3037
3911
41 5S
3838
4342

3050
3093
4560
4398
5182
5089

2757
2757
3680
3891

4297
4450

2577
2713
3965
4092
4667
4667

3747
3853
4677
4803
5353
5597

2183
2393
3003
3137
3880
3813

2573
2683
3501

3555
3913
3795

2839
3100
3906
3913
4723
4635

3714
3716
5853
5878
6715
6489

2909
3044
3776
3830
3862
3977

2957
3067
4187
4236
4706
4725

6a
66

7a

76

8a
86

394G 3875 3867 4317 5270 4777 4445 6050 6312 3739 4426 9a

3212 3152 2983 2688 3590 3130 2170 3256 4197 2998 3187 96

2512
3208
2434
3153
3538
4010
3503
3870
3577
4003

2818
31G8
3517
3443
3S47
3725
3743
3651
4202
4117

2392
2875
2943
2920
3647
3583
3707
3647
365S
3G52

2130
2615
2797
3018
3663
3673
3693
3677
3737
3710

2730
3420
3527
3577
4550
4743
4737
4807
4763
4700

2213
2360
2503
2693
3230
3087
2993
3037
3053
3103

1930
21G3
2577
2645
3192
3337
3318
3490
3377
3303

2593
2843
2842
2873
3649
3609
3589
3672
3397
3550

3481
4056
4233
4459
5443
5365
5739
5799
5459
5299

2656
2SG6
3124
3176
3617
3607
35S2
3632
3609
3615

2603
3061
3181
3285
3932
3962
3945
4033
3983
4019

10a
106

11a
115

12a
126

13a
136

14a
146

3825
4222

3521

3752
3687
3778

3515
3698

4773
4993

2877
3090

3318
3478

3396
3758

5162
5113

3499
3669

3795
4028

15a

156

45.34

4991
5529
5467

4683
4703

4797
4813

5927
5793

4117
4207

4423
4343

4527
4497

7007
6725

4441
4511

5152
5151

16a
166

197C
1804
4017
4215

3558
34G5
2012
1938

2058
1940
3443
3365

3203
3274
2008
1967

24S3
2373
4533
4650

2700
2970
1720
1743

1753
1G63
3094
3324

3030
3077
1993
2140

1918
1903
4883
4728

3060
\

2988 j

3065
\

3096 J

1985 4

3755 4

\m\
3

\185J

3851 3562 3193 31S5 4023 2743 3238 2653 4523 3416 3521 19

1831

2419
2457

18S8
2529
2498

1564
1815
1807

1730
2373
2180

2217
3185
2980

1433
1746
1567

1468
1G40
1957

1517
2192
2180

1472

2483
2692

1807
2298
2266

1714
234.3

2308

20
21

22

4 The average given for Plots 17 is that of 12 years mineral manure succeeding ammonia-salts
(Plots 17 or 18) ; and that given for Plots 18, of 12 years ammonia-suits succeeding the mineral
manure (Plots 17 or 18).
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Experiments at Rothamsted on the Gkowth op

Appexdix.—Table XXVI.

—

Total Produce

H.UtVESTS.

Plots.

1844. 1 1845. 1846. 1847. 1348. 1849. 1850. 1851. 1852. 1853. 1854.

0
1

2
3
4

lbs.

2664
2243
2752
2043
1992

lbs.

5944
5388
5882
4153
5542

lbs.

4467
3462
4280
2720
41G7

lbs.

5308
5854
5609
3025
4728

lbs.

3333
2859
4746
26G4
4296

lbs.

5097
2843
4708

lbs.

3257

5106
2721

5097

lbs.

3158
309 G

5143
2710
48GS

lbs.

2625
2322
5173
2457
2441

lbs.

2406
203G
4492
1772
2116

lbs.

3786
4060
7125
3496
3859

56
| 2072 \

) i

4115
|
(

5331 \

2846\
4136/
OOl if 1

4977/

5333

5853

5177

54G5

6035

6475

6478

6397

6604

6905

2941

3097

2538

2741

4098

4035

6a
66

7a

76

8a
86

| 2064

| 2156

|
2140

5515
|

4925
|

5379
|

3076
4538
3502
5170
35i2
45G3

4449
4435
4985
4G35
5798
5740

455*0

4705
5024
5376
3580
3415

5482
6000
6160
5927
3296
5246

5887
5939
6G19
6392
5263
5539

5895
5626
7111
6834
4554
4693

3869
3904
5465
5415
5505
5423

3755
3870
5110
5091
5312
5352

6031
6294
8553
8440
9200
9325

9a
96

( 2G43

)

6189
j

1

3647

4545

f 39831

(4807/
40 , 0

3126

4587

4718

3285

5501

4y 2. i

5394

4912

5305

4 Q a Q

3090

2902

6598

6723

10a
106
11a

116

12a

126

13a

136
14a
146

1 2120

| 2316

\ 2120

|
2276

\ 2192
)

6246 /
{

5984
|

597G
|

4913
|

5439
{

4094
2671
37G1
4770

4509
39S7
4753
363G
A Q 1 £\4o40

4593
4o / y

5561
5144
04' JO

4920
5265
4972
5306
JQC£)4r>0 J,

3701
4530
5253
4539
5328
4597
5245
4802
5091
4623

4992
5117
5209
5091

0 / O /

5577
5576
5592
5477
0o4i

4810
3] 20

5807
5681
CQEf!OODO
5918
6053
5972
6075
co-i n(jUIU

5036

5602
5465
0oo4
5784
5646
5523
5725
r.cr.o

4107
41 G2
4553
4299
47G0
4724
4702
47G5
5054
01 o (

2691
q k- a00/ o

3539
3780

5079
5045
5308

4793
O J.UO

5808
7003
8006
7776
8469
8412
8311
8403
8498
COO 1

15«
156

\ 233G G147 I

0U4o

4374
uuyu
5757

4508
4623

K 1 A 7014/

5267
3U-1

4

58G8
4ooU
5509

Add
4941

40U4
5107

t oyy
8083

16a
166 |

2784 G219
|

3659
4855

5376
6295

5088
5328

5638
5827

7237
6774

6733
6833

6471
G316

6400
0556

9932
9928

(17a 1

3 J
1 '

J

J
18a

(lS6

| 2G62

|
3136

5919
|

58G7
|

5519
4818
4886
3367

6249
6575
6012
6193

5229
5270
4GG9
4860

6207
6117
5755
6022

6111
5995
5861

5689

5746
5485
5473
5G7G

5311
4986
2556
2685

2516
2551

4496
5052

8218
7629
3944
3888

19 3352 6329 4314 G397 5133 5264 5377 5379 4979 4373 7343

20
21

22

4599 3406 2771 2507 2565

|2995|

2452
3285
3355

2084
2934
2452

3662
5470
5334

1 See foot-note No. 5, to Appendix Table I. p. 147.
2 for Plots 0, 1, 20, 21, and 22, the averages are for only 19, 18, 17, 13, and 13 years

respectively.
3 On Plots 17 and 18 the manures have alternated during the last 12 years; that is, ammonia-

salts on Plots 17, and the mixed mineral manure on Plots 18, in one year ; mineral manure on Plots 1 7,

and ammonia-salts on Plots 18, in the next year, and so on.
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Wheat Year after Year on the same Land.

(Coun and Straw), in lbs., per Acre, per Annum.

Harvests. Average.

Of Of last
. Plots.

1855. 1856. 1857- 1858- 1859- I860- 1861. . 1862. 1863. 20 Years,2 12 Years,
1S-U-63. 1852-63.

lbs. lbs. lbs. lbs. lbs. lbs. lbs. lbs. Ib9. lbs. lbs

2822 3148 2726 3234 3564 2271 2769 3258 3,254 3368 2989 0
3069 3035 2650 2685 3489 2097 2215 2772 3,079 3134 2792 1

6082 6594 59 10 6349 7073 5304 5303 6642 7,165 5591 6101 2
2tt>9 2450 2813 2811 3226 2197 1990 2709 2,727 2719 2626 3
3000 2757 2958 2879 3418 2352 2193 2711 2,957 3452 2804 4

2976 3179 302G 2719 3600 2483 2540 2959 2,97Q 3767 3002 5a

2943 3369 3247 2870 3666 2595 2692 2961 3,064 3996 3107 56

4590 4767 4968 4395 5555 3393 4328 4554 6,236 4668 4704 6a
4848 4848 4950 4563 5708 3719 4501 4897 6,250 4859 4863 DO
5995 6872 6462 6415 6774 4615 5764 6106 9,330 5897 6455 7a
6296 6642 6793 6622 6892 4734 5738 6178 9,385 5982 6519 75

5747 7689 7355 7347 7421 5639 6203 7200 10,383 5926 7083 8«
6495 7489 7579 7342 7604 5600 5985 7087 10,048 6102 7111 86

5878 5894 6634 6701 7076 6635 6607 8738 9,888 5730 6587 9a

4817 4831 5203 4158 5002 4285 3079 4897 6,920 4668 4808 96

3797 4323 4208 3569 3937 3118 2784 4050 6,068 4203 40,38 10a
5073 4895 5060 4390 4920 3420 3196 4443 6,914 4521 4754 106
3694 5518 5375 4774 5155 3773 4032 4548 7,212 4984 5015 lift

4733 5389 5317 5117 5275 4000 4223 4607 7,519
1

5051 5170 116
5478 5949 6394 6100 6610 4878 5201 5745 8,976 5681 6126 12a
6182 5804 6312 6060 6858 4664 5481 5634 8,819 5672 6169 126
5427 5779 6421 6077 6774 4568 5486 5542 9,192 5614 61 10 13a
5980 5659 6386 61)74 6894 4637 5794 5691 9,238 568

1

6236 136
5531 6397 6439 6150 6817 4636 5502 5283 8,986 5651 6174 14a
6161 6279 6351 6146 6774 4666 5476 5558 8,749 5658 6224 146

5855 5444 6368 '

5S00 6826 4387 5506 5268 8,276 5488 5883 15a
6415 5797" 6543 6134 7088 4704 5727 5787 8,240 5722 6214 156

6634 7955 7814 7499 7953 5973 6761 6752 10,717 6680 7572 16a
7106 7917 7897 7530 7798 6096 6775 6730 10,332 6795 7582 166

3203 5541 3700 5353 3730 4109 2982 4827 3.2S8 4821
\ (17a)

2914 5400 3523 5455 3541 4518 2829 4762 3,292 4712 J
3166 4

\176 3
6144 3152 6009 3480 6506 2649 5144 3161 7,889 4839

\
/18a(

6385 3069 5884 3305 6630 2706 5446 3335 7,737 4847 /
5809 4

\186J

5818 5621 5793 5362 5926 4178 5345 4132 7,577 5400 5537 19

2986 2963 2777 2819 3256 2155 2340 2335 2,609 2840 2703 20
3952 3927 3353 3947 4723 2639 2749 3465 4,279 3671 3727 21
4010 3849 3298 3592 4440 2414 3263 3430 4,599 3618 3670 22

4 The average given for Plots 17 is that of 12 years mineral manure succeeding ammonia-salts
(Plots 17 or 18); and that given for Plots 18, of 12 years ammonia-salts succeeding the mineral
manure (Plots 17 or IS).
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VI.— On Peruvian Guano and the 3Ieans of Increasing its

Efficacy as a Manure. By Dr. Augustus Voelcker.

Peruvian guano, like well-made farmyard-manure, lias been
found to benefit more or less all kinds of crops grown on every

description of land. For this reason it is considered a more
universal fertiliser than artificial manures, which, like nitrate of

soda, wool-refuse, horn-shavings, &c, exercise a beneficial action

upon vegetation solely in virtue of their nitrogen, and conse-

quently should only be used in special cases and with great dis-

crimination, especially on soils deficient in the mineral substances *

found in the ashes of plants.

With the exception of a trifling quantity of sand, seldom
exceeding 2 per cent., and 12 to 15 per cent, of moisture,

genuine Peruvian guano contains nothing which is not of great

utility to vegetation.

We find, indeed, in it in a concentrated state the most valuable

fertilising constituents, and do not meet in it with substances

which, though necessary to a healthy growth of plants, are

abundantly distributed throughout most soils, and therefore may
well be dispensed with in a concentrated manure.

But although it contains potash, soda, chloride of sodium,

lime, magnesia, oxide of iron, phosphoric acid, sulphuric acid,

and silica, or nearly all the ash-constituents of plants, the large

amount of ammoniacal salts and nitrogenous organic matter

which enter into it chiefly determine its commercial and agri-

cultural value.

Ammoniacal salts and nitrogenous matters possess a money-
value which is, in a great measure, independent of the demand
of the agriculturist for these materials. Guano, when cheap,

may and has been used as the raw material for the manufacture

of spirits of hartshorn, carbonate and sulphate of ammonia, as

also for preparing Prussian-blue, murexide-purple, and other

dyes, and such competition would disturb, and possibly might
injure, the market for the farmer.

In my own mind I have no doubt that Peruvian guano is

worth more to the agriculturist and the dealer in artificial ma-
nures than to other chemical manufacturers, because its consti-

tution is one that gives it special value as food for plants ; as a

source of nitrogen, it differs materially from wool-refuse (shoddy),

(which being impregnated with oil dissolves but slowly in the

soil, and is therefore far less valuable,) and resembles a quick

acting because rapidly decomposing material, such as blood or

fish-refuse.

Genuine Peruvian guano contains from 6 to 7 per cent, of

ready-formed ammonia, and an amount of nitrogenous organic

constituents which on decomposition yield about 12 per cent.



Peruvian Guano. 187

of ammonia: .The phosphates which guano contains—hone-

earth in a finely divided state to the extent of 22 to 24 per

cent.—as well as its soluble alkaline phosphates, are presented in

a very valuable shape. Its alkalies, specially the potash, will

much benefit crops on light soils, which are generally deficient

in this element.

As long as Peruvian guano was sold at a price which left a

broad margin for profit, many farmers did not trouble themselves

to enquire whether they derived the utmost advantage from its

application, or whether they did not incur a partial waste by
applying it to crops or upon soils for which other fertilisers were

better suited. But a gradual rise in price compelled them to study

greater economy in its use, and to try experiments with a view

of ascertaining when, and in what quantities, for what crops, and
upon what soils, it should be used.

The successful employment of superphosphate and similar

artificial manures, prepared more particularly for root-crops, has

at the same time very much tended to enlarge our experience

and knowledge on the relative merits of phosphatic and ammo-
niacal fertilisers. The high price of guano for the moment
aided the introduction of superphosphate, and gave greater range

and precision to this branch of agricultural science.

The true interests of the importers of guano and the manu-
facturers of manures are not opposed to each other ; for Peruvian

guano, judiciously used for special purposes, can well compete
with other artificial manures ; and for other purposes a much
cheaper manure may often be used with greater advantage in

preference to guano.

It appears desirable that Peruvian guano, as hitherto, should

be sold genuine by the recognised agents of the sole importers

;

and the supervision which the importers exercise in appointing

respectable agents, and the care they take to prevent the adul-

teration of guano, deserve all praise. If, however, it can be shown
that the efficacy of Peruvian guano may be greatly increased by
certain chemical and mechanical means, requiring more time and
attention than the farmer is likely to bestow upon it ; and that the

admixture of other fertilising matters renders guano more useful

in many cases, it must surely be an advantage to the importers

to give fitting opportunity for its being so treated and combined.
If it were true that the proportion of nitrogen in the organic

matters and of ammoniacal salts in manures solely determined
their efficacy and value, in reference to all crops, in all climates,

and on every description of soil, Peruvian guano, perhaps, would
be pre-eminently the most valuable artificial manure. We know,
however, very well that this large supply of nitrogen is, in some
cases, of no use whatever, and in others exercises a decidedly in-
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jurious effect. There are clay soils in Gloucestershire, Hereford-

shire, and other counties, on which the application of ammoniacal
salts to root-crops often diminishes the crop, and, at the best, is

of no benefit whatever to the swedes or turnips. Again, on light

sandy soils, although for a time highly nitrogenous manures may
largely increase the yield of corn, yet their exclusive and long

continued use leads to a rapid exhaustion of the soil in those

mineral constituents of which an abundant supply is required

by all cultivated plants. On the other hand, there are certain

loamy soils on which Peruvian guano is used with great advan-
tage for grass and corn crops, especially as a top-dressing for

wheat and barley ; and the only question which arises is, whether
the required nitrogen is more economically applied to the land

in that shape, than as nitrate of soda, sulphate of ammonia,
soot, &c. •»

Preparation of Guano.

When guano is used as a top-dressing, or is drilled in, more
care should be taken than is frequently bestowed to apply it in a
good mechanical condition. It should never be sown without

having been submitted to the rather tedious and unpleasant

process of sifting and grinding into a fine powder. The hard

lumps, varying from the size of a pea to that of an egg, which
always occur in good Peruvian guano, do not materially differ

in composition from the finer particles, and should be reduced

to as fine a powder as the rest.

If guano is sown without such preparation, the fine dust will be
carried away too readily by the wind, and the coarser portions

will fall too much together in one place. In consequence of

this unequal distribution, the young plants will be burned up
where the lumps drop, near-by there will be a rank growth, and
the crop will ripen unequally. The danger arising from unequal

distribution is less when the manure is applied to the land in

autumn before sowing the seed-corn. This practice should be

adopted in all cases in which the soil contains a fair amount of

clay, which, in virtue of its well-known absorbing properties,

retains the fertilizing constituents of guano, so that the rain

falling upon the land during the winter months, instead of re-

moving the most valuable manuring substances, as in the case

of light sandy soils, has the advantage of disseminating them
uniformly through the soil.

Mechanical Preparation of Guano.

It has been recommended to sift the guano, to spread the lumps
retained by the sieve on a clean stone-floor, and to pass a garden-

roller over them, or to beat them down with the back of a shovel
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or a turf-beater. It is extremely difficult, however, by these means
to reduce them to a sufficiently fine powder. Even grinding under

a millstone does not answer the purpose, for guano is very apt to

cake under the stone. It therefore requires to be mixed with

some material which counteracts this tendency to cake. Gypsum,
fine ashes, salt, charcoal-dust, and dry soil, are some of the

materials that have been recommended. Gypsum, however, does

not prevent the caking ; it therefore is ill suited for the purpose.

Salt likewise is objectionable ; for it gives the guano a moist

appearance, and rather increases than diminishes the difficulty.

Finely-sifted coal or wood ashes, charcoal-dust, and dry soil,

answer better ; but perhaps the best material for effecting the

reduction of guano to a fine powder is sharp sand.

The proper way of proceeding is first to sift off all the fine guano-

dust, then to mix the hard lumps left in the sieve with about

twice their bulk of sand, to spread the mixture on an even floor,

and to pass a heavy roller over it, or to beat down the lumps
with a wooden mallet. The admixture of sand prevents the

caking of the guano, and greatly facilitates its reduction to fine

powder. After the whole has gone through the sieve, salt in the

proportion of two parts by weight to one of guano may be added
with great advantage. The moisture imparted to the guano by
the salt prevents the dusting, which is so great an inconvenience

in sowing it by hand. Salt in conjunction with guano, more-
over, has a specific action on vegetation, which is specially bene-

ficial to corn-crops on light soils.

Analyses of Guano.

Notwithstanding that many elaborate and careful analyses

have been made, some peculiarities in the chemical constitution

of Peruvian guano have been passed by either unnoticed or have
not attracted the degree of attention to which they are entitled. In

order to render more intelligible in what these peculiarities con-

sist, and how far they affect our endeavours to render guano more
efficacious, I would invite attention to the following analyses of

three samples of Peruvian guano of this year's importation.

Composition of Three Samples of Peruvian Guano.

18-42 15-14 16-56
'Organic matters and salts of ammonia .. 52-11 52-81 51-70
riiosphates of lime and magnesia (bone-earth) 21-99 20-26 23-55

6-37 10-52 6-44

Insoluble siliceous matters (sand) 1-11 1-27 1-75

100-00 100-00 100-00

15-34 15-41 15-13

18-G2 18-G9 18-37

2-23 2-48 1-08

4-83 5-36 2-34
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Organic Matter and Salts of Ammonia.—For all practical pur-

poses it is quite sufficient to determine together organic matters

and ammoniacal salts, and to indicate how much ammonia will

be produced by 100 parts of guano on its final decomposition in

the soil.

The salts of ammonia, as well as the organic matters, include

several distinct chemical compounds. Phosphate, sulphate,

oxalate, urate, and carbonate of ammonia are constantly present

in Peruvian guano ; but the relative proportion of these salts

varies to a considerable extent in different samples. The
organic matter includes uric acid, a little urea, oxalic acid,

guanine, and other nitrogenised substances, and also butyric,

phocenic, and similar fatty acids, to which the peculiar and
characteristic smell of guano is principally due. With the

exception of the fatty acids, all these organic substances are

rich in nitrogen, and very prone to suffer decomposition in

the presence of water. The most important product of their

decomposition is ammonia. The strong and pungent smell of

guano damaged by sea-water is due to ammonia, and indicates

a partial decomposition which the nitrogenous organic matters

have sustained. Such a decomposition does not take place

without loss of ammonia. Hence dark-coloured and pungent-

smelling samples are generally poorer in nitrogen, and less

valuable than those which are light-coloured, dry, and far less

pungent. Uric acid and urate of ammonia, which are nearly in-

soluble in water, contain fully one-third of their weight of

nitrogen. As long as guano is kept in a dry atmosphere, the

nitrogen in these compounds remains in a fixed condition. Under
the influence of oxygen and a certain temperature, uric acid in

the presence of water passes through a very remarkable series of

transformations, producing allantoin, urea, and oxalic acid. Urea
in its turn is readily resolved into carbonate of ammonia. These
changes in the nitrogenised constituents proceed rapidly when
guano is incorporated with a moist soil. It cannot, therefore, be

doubted that the nitrogenous matters of guano, in virtue of the

ammonia they produce, are as useful to vegetation as the actual

ammonia which occurs in it in the shape of ammoniacal salts.

For all practical purposes, therefore, the distinction • between

actual ammonia and potential ammonia * is of little significance,

and the same money-value which is given to the actual ammonia
may with propriety be assigned to the ammonia which guano is

capable of yielding on decomposition.

Oxalic acid, it will be noticed, is a product of decomposition

of uric acid, and therefore is always present in damaged guano

* That is to say, the ammonia which nitrogenous matters are capable of

evolving gradually in the soil.



»

Peruvian Guano. 191

in greater abundance than in dry and sound samples. In good
samples, which have an aromatic rather than pungent smell, I

find invariably a large proportion of uric and little oxalic acid,

and in inferior, dark, strong-smelling damaged samples, com-
paratively speaking, little uric and much oxalic acid ; therefore a

Large amount of oxalic acid in guano indicates inferior quality.

The oxalic acid, however, as we shall see hereafter, plays an

important part in rendering the insoluble phosphatic constituents

soluble.

Ready-formed Ammonia in Guano.

In a scientific point of view, the determination of ready-

formed ammonia in guano is of some interest. In a practical

point of view, it likewise appeared to me desirable to ascer-

tain whether or not guano contains any free or, more properly

speaking, volatile carbonate of ammonia. I therefore deter-

mined in the preceding samples both the amount of free

ammonia and that present in the shape of ammoniacal salts.

For this purpose 100 grains of each sample were introduced

into a glass retort, and mixed with 4 ozs. of distilled water. The
retort was connected air-tight with a glass receiver, to which was
attached the bulb apparatus, used in nitrogen combustion. Both
the glass receiver and bulb apparatus contained a measured
quantity of sulphuric acid of known strength for the reception of

the ammonia given off during the process of distillation. The
contents of the retort were nearly distilled to dryness, and bv'
this means the free or volatile carbonate of ammonia was dis-

tilled over with water only, and received into sulphuric acid.

It is hardly necessary to observe that a portion of the acid

becomes neutralised by the ammonia, and that by employing a

fixed quantity of sulphuric acid, and a standard solution of

caustic soda, the exact amount of ammonia given off during the

distillation can be readily determined by the well known alkali-

metrical process.

The result was that the 3 samples furnished :—

-

No. I. No. 2. No. 3.

Ammonia 1-13 1-31 1-32

It thus appears that the proportion of free ammonia in these 3
samples of good Peruvian guano was little above. 1 per cent.

The preceding figures express the amount of caustic or free

ammonia contained in the vapours that were received in the acid
during the process of distillation. Guano, however, like all

other putrefying nitrogenous substances, does not furnish ammonia
free or caustic, but as a carbonate ; this carbonate is often in

common life miscalled free ammonia, in consequence of its being
volatile and having the same smell.



192 Peruvian Guano.

In order to determine the amount of ammonia existing in

the shape of urate, sulphate, and other salts, the residue from

which the volatile carbonate of ammonia was distilled off with

water, was mixed with quick lime, some caustic soda, and a fresh

quantity of distilled water, and after the acid in the receiver and
bulb apparatus had been renewed, the contents of the retort were
distilled nearly to dryness.

The following were the results obtained :

—

No. 1. No. 2. No. 3.1

Percentage of ammonia present as salts of I

g.^g ^.q^
ammonia , J

Adding the ammonia which occurred in these samples as

volatile carbonate to that existing in the shape of non-volatile

salts, we get in the first sample 6'54, in the second 6'84, and in

the third 623 per cent, of ready-formed or actual ammonia; and
as the total amount of ammonia to be furnished on ultimate de-

composition amounted to 18-^ per cent, in round numbers, it will

be seen that in good samples one-third of the total amount
of ammonia which guano is capable of yielding is actual, and
two-thirds potential ammonia, or, more correctly speaking, one-

third of the nitrogen exists in ready-formed ammonia, and two-

thirds in the form of uric acid, guanine, and other organic matters

which readily yield ammonia on decomposition.

The proportions of volatile and of fixed but ready-formed
ammonia vary considerably in different samples.

In dry and first-rate samples the ready-formed ammonia seldom

exceeds to 7 per cent. ; the ammonia in a volatile condition

usually amounts to J or £ per cent. In wet or damaged samples,

on the other hand, the proportion both of volatile ammonia and
of ready-formed but fixed ammoniacal salts is more considerable.

The following determination indicates this difference.

Percentage of free Ammonia in

—

1. A dry good sample '573

2. Ditto -894

3. Ditto .. ' 1-309

4. Ditto 1-474

5. Damaged guano 1-891

6. Ditto 1-820

7. Ditto 2-748

There was but little of a pungent smell in the 4 good samples

;

the 3 damaged specimens had a strong smell of ammonia. In

No. 7 the amount of fixed ammonia was 9*944 per cent, which
is considerably more than is found in some good guano. It

follows from these remarks that a powerful pungent smell, to a

certain extent indicates inferior quality.



Peruvian Guano. 193

The Solubility of Phosphates in Guano.

Genuine Peruvian guano contains from 22 to 24 per cent, of

earthy phosphates ; but since the action of rain or other deterio-

rating influences removes the soluble constituents, the proportion

of insoluble or earthy phosphates is larger in inferior samples.

The earthy phosphates occur in guano in a finely divided

condition, in which they are no doubt more valuable than they

would be in the shape of a coarse powder ; but several direct de-

terminations have shown me that they are not more soluble than

good bone-dust.

In two experiments which I made, I found that 1 gallon of

water dissolved respectively 246 and 2 -64 grains of phosphate of

lime.

In addition to insoluble phosphate of lime and magnesia

(bone-earth), guano, it will be seen by the preceding analyses,

contains soluble phosphoric acid in considerable though varying

quantities. The soluble phosphoric acid occurs naturally as

phosphate of ammonia, which, according to the usual way of

performing an analysis, is classed with the alkaline salts. As
this phosphoric acid is a most valuable constituent, it ought
always to be determined when it is desired to ascertain correctly

the money-value of guano. On an average I find in Peruvian

guano a quantity of soluble phosphoric acid, which corresponds

to 5 to 6 per cent, of bone-earth.

Alkaline Salts.—In considering the value of Peruvian guano,

the fact that it contains potash ought not to be overlooked.

On an average good samples contain from 6 to 8 per cent, of

alkaline salts, and, according to Professor Way, nearly one half

of their weight consists of potash.

This constituent may contribute a good deal to its value as a

manure for root-cops grown on light land deficient in potash.

Salt does not fix Ammonia.

Various means of increasing the efficacy of guano have been
from time to time recommended, amongst others the addition of

salt ; and there can be no doubt of the propriety of such an ad-

mixture. The grounds on which its recommendation was based
are, however, mistaken, because the beneficial effect certainly

does not arise from any power which salt is supposed to possess

of fixing the ammonia. Any one, who possesses even a slight

acquaintance with chemistry may readily ascertain experimentally
the amount of free .ammonia contained in solutions or dry sub-
stances, and may satisfy himself that free ammonia is neither

increased nor diminished by the addition of salt in small or
large quantities. It is strange how generally the opinion has
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been received which ascribes to salt this power. The explana-

tion of this mistaken notion no doubt lies in the fact that salt is

an excellent antiseptic, and consequently prevents the further

decomposition of nitrogenous organic matters, and with it the

further formation of ammonia, but it does not fix any existing

free ammonia. Free ammonia in a substance soon escapes, and
since, by the use of salt, further decomposition is effectually

stopped, and the pungent smell which accompanies it is no
longer perceptible, it is easy to conceive how salt should have
received credit for being a fixer of ammonia.

In proof of the supposed value of common salt as a fixer of

ammonia the following experiments of M. Barral, editor of the
" Journal d'Agriculture Pratique," .are quoted :—M. Banal
took samples of guano ; the one he kept pure, the other he mixed
with an equal weight of common salt. The sample of pure guano
was found on analysis to contain 12*56 per cent, of nitrogen ; the

sample mixed with salt contained 6'23 per cent., or as nearby as

possible half the quantity of nitrogen. Equal weights of the two
samples were exposed to heat for three hours in the same stove,

in a current of air, maintained at 212° Fahr. They were spread

out so as to have the same thickness, and occupy an equal sur-

face, and they had been equally pulverised. At the end of three

hours, on examining the two samples, the pure guano had lost

5*1 per cent, of its nitrogen, while the mixture had lost only 1'9"

per cent.

This experiment, which appeared to be in favour of the

preservative power of salt, was repeated under another form.

Equal weights of the pure and the mixed guano were left in the

open air, in plates, during fifteen days. At the end of that time

the amount of nitrogen was determined in each sample, and it

was found that the pure guano had lost 11 "6 per cent, of its ni-

trogen, while that mixed with salt had lost only 5 per cent. In-

dependent of the influence of salt in these experiments is the

important fact that in this case upwards of one -tenth of the

nitrogen was lost in the course of fifteen days. It will be
observed that the guano here used contained only 12 -56 per

cent, of nitrogen, that is, a quantity much smaller than occurs in

genuine sound Peruvian guano. It appears to me, therefore,

likely that the guano was not of the best description, but probably

a sample in an actual state of decomposition. Such samples
yield ammonia constantly as a product of decomposition of the

nitrogenous matters, and the addition of salt had not the effect of
fixing any free ammonia, but by checking decomposition, it pre-

vented the further formation and loss of ammonia. The correct-

ness of this view appears clearly from the following experiments,,

which I made in the hope of confirming M. Barral's observations.
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A sample of good Peruvian guano, which furnished a quantity

of nitrogen corresponding to 17 24 per cent, of ammonia, and

contained 12 -82 per cent, of moisture, was dried in a current of

hot air for three hours at a temperature of 212 J
Fahr. The am-

monia driven off with the watery vapours was carefully collected

in a bulb-apparatus containing hydrochloric acid, and the amount

determined in the usual way with bi-chloride of platinum. At
the end of 3 hours it was found to have lost *75 per cent, of am-
monia.

A second sample of the same guano was mixed with an equal

weight of common salt, and submitted to the same process. The
mixture contained 11 '20 of moisture, and furnished on com-
bustion with soda-lime 8*73 per cent, of ammonia, or as nearly as

possible half the quantity which was found in the pure guano.

At the end of 3 hours' drying in a current of air at 2l2 J

, the loss

in ammonia was determined and found to amount to *40 per

cent.

The pure guano, it will be seen, lost no more ammonia than

the sample mixed with 50 per cent, of salt.

> Dried at 212° Fahr., the pure guano furnished altogether 19 -77

per cent, of ammonia, and the mixed sample 9'83 per cent.

Equal weights of the pure and mixed guano were now exposed

to the open air, in plates, during one month. At the end of that

time the percentage of moisture, free ammonia, and total amount
©f nitrogen, calculated as ammonia, were determined in precisely

the same way as before. The pure guano then contained 17*65

per cent, of moisture, '69 of free ammonia, and on combustion
with soda-lime furnished altogether 16*30 of ammonia. The
mixture of equal parts of salt and guano after a month's exposure
to air contained 19*69 per cent, of moisture, '31 of free ammonia,
and yielded altogether 7*94 percent, of ammonia. Calculated in

a perfectly dry state, the pure guano produced 19*73 of ammonia,
and the mixed sample 9*88, or almost exactly the same quantities

which both samples yielded before exposure to the air.

Notwithstanding the absorption of moisture during a month,
neither the pure nor the mixed guano lost any ammonia. The
absorption of moisture by the pure guano, it will be remarked,
amounted to nearly 5 per cent, and that by the mixed sample to

7 per cent.

These results, arranged for the sake of greater perspicuity in

the following tabular form, show at a glance that genuine Peru-
vian guano loses but an insignificant proportion (f per cent.) of
ammonia by long exposure to air at the ordinary temperature, or

by drying in a current of air of the temperature of boiling water,
and that therefore salt did not in these experiments exercise any
chemical action.

VOL. XXV. P
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Guano and Salt Experiments.

Before exposure to Air.
!

After exposure to Air
for 1 Month.

Pure
Guano.

50 per Cent,

of Guano,
and

50 per Cent,

of Common
Salt.

Pure
G uauo.

50 per Cent,

of Guano,
and

50 per Cent,

of Common
Salt.

Percentage of ammonia driven off|

with moisture at 212° Fahr. ../

Percentage of total amount of nitro- l

gen of the guano in natural state J

Equal to ammonia
Percentage of total amount of nitro-

j

gen calculated for substance, dried 1

at 212° Fahr
)

Equal to ammonia

12-82

•75

14-19

17-24

16*28

19-77

11-20

•40

7- 19

8- 73

8- 10

9- 83

17-65

•69

13-42

16-30

16-25

19-73

19-69

•31

6- 54

7- 94

8- 14

9- 88

The same guano which was used in the preceding experiments

was kept for a period of more than a year, and then analysed ; it

then yielded the following results :

—

Moisture .. 16'593

Organic matter ajid ammoniacal salts 52-311

Phosphates of lime and magnesia (bone-eavtli) .. .. 22-273

Alkaline salts 7-380

Insoluble siliceous matter (sand) 1-443

100-000

*Containing nitrogen 13-60

Equal to ammonia _
16-52

Percentage of nitrogen in perfectly dried guano .. .. 15
-90

Equal to ammonia 19 31

It will be seen that even in so long a period the guano scarcely

lost any ammonia; the total amount of nitrogen in the dried

guano was 10-28 per cent, in the preceding year ; now it is 15-90

per cent. The difference between the two determinations—-38

per cent.—is so small that it might fairly be regarded as a

variation, which may occur in any two separate analyses of the

same material.

It follows unmistakably from these experiments that good

Peruvian guano may be kept for any reasonable length of time in

a dry place (such as a dry shed), without losing any of its fer-

tilizing properties, and that there is no need of resorting to che-

mical substances which are known to possess the property of

fixing ammonia. The recommendation to cover up or mix it

immediately after its delivery with some fixer or preserver of

ammonia, therefore, possesses no practical value.



Peruvian Guano. 197

Damaged Guano.

The case is different with damaged or wet guano. Such guano

is generally in an active state of decomposition, and loses the

more ammonia the longer it is kept. When good gnano is mois-

tened with water, it enters into an active fermentation in less

than 24 hours, in consequence of which it rapidly loses ammonia.

Care, therefore, should be taken not to expose guano to rain, and

not to store it away on a damp floor or in an exposed shed.

The peculiar smell of dry Peruvian guano, it has been observed

already, is caused by a number of fatty acids derived from the

fish-oil of the food of the guano-birds. There are, however, many
persons who, on noticing the more or less powerful smell emanat-

ing from guano, farmyard manure, compost-heaps, and similar mat-

ters, have an indiscriminate apprehension of a loss of ammonia.
In an active state of putrefaction refuse matters of that kind cer-

tainly give off ammonia, but when the "process of putrefaction is

effectually arrested by desiccation, the further evolution of am-
monia ceases, and the disagreeable smell of the refuse matter,

though not so pungent as before, still remains sufficiently unaltered

to show that animal matters may smell strongly and yet not lose

any ammonia.
If any one doubts the truth of this assertion, let him drench

a couple of ounces of Peruvian guano completely with dilute

sulphuric acid, and he will find that the characteristic smell of

the guano is not removed or weakened by the acid. If the

smell were due to ammonia, the excess of acid would of course

instantly saturate this volatile alkali, and destroy the smell.

Guano soaked in oil of vitriol may be dried and heated for hours
at a temperature not exceeding 212 3

Fahr. without losing its

peculiar smell
;
though it is hardly necessary to say that at that

temperature ammonia cannot escape from a dry and very acid

powder.

Damaged and wet guano should either be applied to the land
without delay, or if this is impossible, it should be dried before

it is stored away. To this end the guano may be thinly spread

on a dry floor and be mixed with gypsum or a similar drying
material. If sand or peat-mould or charcoal-dust is used, it

may be well to moisten it at the same time with some oil of
vitriol diluted with an equal bulk of water, for the acid will fix

the free ammonia, which in wet guano amounts to 1J to If per
cent.

The mixture may be exposed with advantage to direct sun-
heat, or be submitted to a moderate artificial drying heat, and if

heat cannot be applied conveniently, the moist guano-mixture
should be turned over in a place exposed to a current of air.

P 2
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Water as a Solvent for Guano.

It lias been frequently noticed that Peruvian guano is not so

efficacious in a dry season or localities as in a wet season or in dis-

tricts where the rain-fall is high. This perhaps is one, but not the

only reason why Peruvian guano is so highly and justly appre-

ciated in the West of Scotland, and generally in the western

counties, and why in several of the eastern counties it has been
superseded in a great measure by superphosphate of lime.

Again, it has been observed that Peruvian guano is never more
beneficially applied to the land than when a sufficient length of

time is allowed for the rain to wash it into the land. These and
similar observations tend to show that guano, like most highly-

concentrated manure, produces the most beneficial effect upon
vegetation when it has become thoroughly acted upon by water

and its constituent elements have been uniformly diffused through

the soil. That guano should be applied to the land at a time
when heavy showers of rain or a succession of wet days may con-

fidently be expected, is a rule with all good farmers ; and it

remains for the agricultural chemist to point out the reason why
this should be done, and also to explain why, on the same soil

and upon the same crop, guano at certain times acts much more
beneficially than at others. The difference in the practical efficacy

of Peruvian guano is intimately connected with the action of water

on its constituents. A comparatively small quantity of water

corresponding to a mere passing shower of rain falling on a field

recently manured with guano appears to have a different effect

from that of a large downfall on its constituents ; as this subject

has a direct practical bearing upon agricultural practice, I have

carefully studied the action of water upon guano, and now proceed

with a description of my experiments and a statement of my
results.

' Experiments showing the effects of a definite and large quantity

of Water on Peruvian Guano.

The same three samples of guano, the composition of which is

given in the beginning of this paper, were employed in the fol-

lowing experiments :

—

100 grains of each sample were boiled up for a few minutes

with half a decigallon of distilled water, another half decigallon

of cold distilled water was added, and the mixed and muddy
liquid allowed to settle for 24 hours in a stoppered glass-bottle.

The clear liquid was then filtered off, and the insoluble matter

collected, on a weighed filter. The insoluble matter was dried

in a waterbath, weighed, and then burned. In' the burnt residue

the percentages of sand, insoluble phosphates, oxalate of lime,
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and alkalies were determined by approved analytical processes,

and in the soluble portion, those of soluble bone-earth, oxalic, sul-

phuric, and phosphoric acid, of chlorine, potash, and soda. The
percentages of nitrogen both in the solution and in the insoluble

matter were also determined.

The following Table embodies the results of these deter-

minations :

—

No. I. No. U. No. in.

Per Cent. Per Cent. Per Cent.

Portion soluble in water .. .. 57-01 .. 48'92 .. 48-01 ..

Consisting of:

—

Moisture 15-14 .. 18-42 .. 16-56

Tribasic phosphate of lime .. .. *60 .. "48 .. -44

rhosphoric acid .. .. .. .. 2-62 .. 2-34 .. 2-38

E
Tnimc

tlibaSiCPh0SPhate
} " (5-68) - (5-08) .. (5.16)

Sulphuric acid .'.
.. 6-29 .. 2*88 .. 3-30

Oxalic acid 5-70 .. 5-67 .. 5-18

Chlorine T48 .. T50 .. 1-02

Potash -3-69 .. P91 .. 1-71

Soda 1-62 .. 1-47 .. -86

*Ammoniacal salts and soluble"!
19-87 14 -25 16'56

organic matters ..../"
Portion insoluble in water .. 42-99 .. 51-08 .. 51-99 ..

Consisting of:

—

Insoluble phosphates .. .'. .. 19-52 .. 20-92 .. 21-60

Oxalate of lime -77 .. 1\L7 .. 1-37

Potash and soda -63 ..
-61 .. "77

Insoluble siliceous matter")
\-2\ 1.11 V51

(sand) /

flnsoluble organic matters .. .. 20-86 .. 27-27 .. 26-74

100-00 100-00 100-00

"Containing nitrogen 11-59 .. 9-88 .. Not
Equal to ammonia 14-07 '.. 11-98 .. deter-

tContaining nitrogen .. .. .. 3'82 .. 5'46 .. mined.
Equal to ammonia .. .. .. 4 -67 .. 6-63

A glance at the preceding analytical result shows :

—

1 . That a large proportion of Peruvian guano is soluble in pure
water.

2. That a small quantity of bone-earth passed into the solution.

3. That Peruvian guano contains soluble phosphoric acid in

combination with alkalies in considerable quantities.

4. That it contains also oxalic acid. •

On washing guano with water the oxalic acid in com-
bination with ammonia passes into the solution as oxalate

of ammonia.
5. That only a small amount of oxalic acid remained in the in-

soluble portion as oxalate of lime.

6. That the insoluble part of guano contained a little potash
and soda.
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It is not possible to wash these alkalies completely out

of guano even where large quantities of boiling water are

employed.

7. That by far the greater portion of the nitrogen contained in

the organic matters of guano is soluble in water, and there-

fore may be supposed to be present in a readily assimilable

state for the use of plants.

On burning, Peruvian guano leaves a perfectly white ash,

which dissolves in hydrochloric acid without the least effer-

vescence. The amount of sulphuric acid in this ash is much
less than in the guano before it is burnt. The three samples,

in which I found before burning 3'52 per cent., 2"88 per cent.,

and 3*30 per cent, respectively, gave ashes which contained only

1'29, 1'25, and 1*16 per cent, of sulphuric acid. As guano
leaves only one-third of its weight, in round numbers, of ash, it

is evident that by far the greater proportion of sulphuric acid

which it contains, is dissipated by burning.

In the next experiment I tried to exhaust Peruvian guano
completely with water.

100 grains were boiled repeatedly with large quantities of

water, and the insoluble portion was washed upon a filter with

distilled water for more than five days. Even after that time a

little was dissolved, but as the washings then contained only

a trace the exhaustion by water was discontinued, the insoluble

matter collected on a weighed filter, dried at 210°, weighed, and
then burned. The insoluble matter was analysed as before.

The whole of the solution was exaporated to dryness, and the

residue, after drying at 212°, weighed and analysed.

During the evaporation of the large quantity of fluid em-
ployed in exhausting the guano, ammonia was constantly given off,

and as the complete evaporation and drying of the residue occupied

nearly a week, a large proportion of uric and other nitrogenised

compounds was destroyed and dissipated in the form of carbonate

of ammonia. It will be seen by the subjoined analysis that no

less than 33^ per cent, of organic matter were destroyed in this

way.
The guano analysed in the usual way, that is without exhaust-

ing it first with water, produced the following results:—
Moisture • 15-90

Organic matter and ammoniacal salts 53-73
Phosphates of lime and magnesia (bone-earth) .. 2±07
Alkaline salts 7*17

Insoluble siliceous matter 1'13

100-00

""Containing nitrogen 15-74

Ejual to ammonia l'J-11
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Nearly exhausted with water the same guano furnished the

following proportions of soluble and insoluble matters:

—

Percentage of soluble portion 74/89

Percentage of insoluble portion 25-11

Thus nearly three-fourths of the weight of the guano passed

into solution, and one-fourth only was left behind insoluble.

This portion we shall see presently consisted almost entirely of

insoluble phosphates and insoluble siliceous matter.

The analysis of the soluble and the insoluble part gave the

following results :

—

Part soluble in water 74-89

Consisting of:

—

Moisture 15-90

Tribasic phosphate of lime 2-92
Alkaline salts 6*91

Containing phosphoric acid ',. 1'28

Equal to tribasic phosphate of lime (2'77)

Soluble organic matters (left in dried residue on evapo-1 j^.^o
rating the watery solution) /

Soluble organic matters (decomposed and resolved chiefly)
33.4Q

into ammonia compounds during evaporation) .. ../

Part insoluble in water 25-11

Consisting of:

—

Insoluble phosphates 19'82

Oxalate of lime '56

Potash and soda .. '77

Insoluble siliceous matter (sand) P36
Insoluble organic matter 2*60

100-00

It is remarkable that tire insoluble portion, notwithstanding

that an immense quantity of water was passed through it, still

contained some potash and soda, which it seems to have a great

power of retaining. The phosphate of lime, which consti-

tutes so large a part of the insoluble residuum, seems to have
the power of forming with alkalies a chemical union which is

broken up with great difficulty, and only very gradually, by boil-

ing water.

The larger amount of bone-earth in this watery solution is

accounted for by the large quantity of water used in the experi-

ment. We have in this a direct proof that the insoluble phos-
phates in guano are rendered soluble by degrees by a sufficiently

large quantity of water.

Combined Action of Sulphate and Oxalate of Ammonia.

Peruvian guano we have seen contains both sulphate and
oxalate of ammonia. Liebig has shown that these two salts have
an important function in rendering the insoluble phosphates
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soluble. Insoluble phosphate of lime is more soluble in a liquid

containing sulphate of ammonia than in pure water. When
guano, therefore, is moistened with water, some of the insoluble

phosphate, through the intervention of the sulphate of ammonia,
becomes soluble, but as oxalate of ammonia is also present in

solution, the oxalic acid forms with lime an insoluble salt, the

phosphate of lime thus rendered soluble becomes changed into

oxalate of lime, and phosphoric acid passes into solution. This
action is slow, and its effects are therefore more marked when
guano is kept for a considerable length of time thoroughly soaked

with water.

With a view of ascertaining whether or not the insoluble phos-

phates in guano really become more soluble under the influence

of sulphate and oxalate of ammonia, the following experiments

were made. A weighed quantity of good Peruvian guano was
exhausted at once with a large quantity of distilled water, and
the matter insoluble in water collected on a filter and washed
for a long time until very nearly all soluble matters were re-

moved.
The guano furnished

—

Matters soluble in water 74 -25 per cent.

Matters insoluble in water 25'75 „

It contained

—

Water.. 16-57 „

and yielded on combustion with soda-lime

—

Nitrogen 15*71 „
Equal to ammonia 19 -00 „

In the portion soluble in water I found

—

Phosphoric acid • 313
Equal to tribasic phosphate of lime (bone-earth) . . .. 6"78

In the insoluble part there was

—

Tribasic phosphate of lime 18'27

Oxalate of lime '85

A second weighed quantity of the same guano was mixed with

a little water and left for two days in a glass, after which time

it was completely exhausted with distilled water like the first

quantity. It produced—
Substances soluble in water 74 -44 per cent.

Substances insoluble in water 25'56 ',,

In the soluble portion I found

—

Phosphoric acid S'G6 ,,

Equal to tribasic phosphate of lime .. .. 7"94 „

The insoluble portion contained

—

Tribasic phosphate of lime 17\>8
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We thus see that bv moistening guano with water and leaving

it for two days in this condition before extracting it with water,

a small quantity of the insoluble phosphates was rendered soluble

and passed into solution. The effect produced in the course of

two days, however, was inconsiderable. A large quantity of the

same guano therefore was drenched with water and kept in a

wide-mouthed open bottle for three weeks. After 24 hours it

gave off ammonia in abundance, and continued to do so during

the whole time in which it was kept. At the end of three weeks

a weighed quantity was exhausted with distilled water. It con-

tained

—

Moisture 34*84 per cent.

and yielded on combustion

—

Nitrogen .. 9*48 „
Equal to ammonia 11*51 „

In the watery solution I found

—

Tribasic phosphate of lime 1*53 ,,

Phosphoric acid 4*04 .,

Equal to tribasic phosphate of lime .. .. 8*76
,,

In the insoluble portion

—

Insoluble tribasic phosphate of lime .. .. 14*10 .,

Oxalate of lime 4*69 „

In order to bring out more clearly the changes which the

guano underwent in the period during which it was kept in a

moistened state exposed to the air, the preceding results were
calculated as follows, so as to adapt them to the normal condition

of the guano ; when it contained 16 57 per cent, of water

—

Moisture 16*57

Percentage of nitrogen 12*13

Equal to ammonia 14*73

Tribasic phosphate of lime in watery solution .. 1*96

Phosphoric acid in watery solution .. ..
"

.. .. 5*10

(Equal to tribasic phosphate of lime 11*06)

Insoluble tribasic phosphate of lime 18*05

Oxalate of lime 6*00

These results compared with the original analysis show unmis-
takably the injury which the guano sustained when kept in a

thoroughly wet state for three weeks. The percentage of nitrogen

has been reduced from 15*71 (equivalent to 19*07 per cent, of

ammonia) to 12*13 (equivalent to 14*73 per cent, of ammonia).
During the active fermentation, into which moistened guano

rapidly enters, a portion of its organic constituents is changed
into carbonate of ammonia, which gradually evaporates ; at the

same time oxalic acid is produced ; this acid acts upon the

insoluble phosphates and renders a portion soluble'. The decom-
position of a portion of the organic matter and the subsequent
loss of ammonia fully accounts for the larger amount of phos-
phates which occurs in samples of damaged guano. In the case
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before us the guano sustained a loss of 3'58 per cent, of nitrogen,

equal to 4"34 per cent, of ammonia, in the short period of three

weeks, and as the loss increases with the length of time during

which it is kept in a wet and fermenting condition, it is hoped
no further argument is required to induce agriculturists to store

Peruvian guano in a perfectly dry place, and to take care either

to apply damaged guano at once to the land or, if that may not

be done, to dry it.

The dissipation of organic matter necessarily raised the total

percentage of phosphates, which rose from 25 -05 per cent, of

soluble and insoluble phosphates, calculated as tribasic phosphate

of lime, to 31 -07 per cent., being an increase of 6 per cent.

By far the larger proportion of the increase in phosphates, it

will be seen, makes its appearance in the watery solution of the

fermented guano. That the insoluble phosphates are rendered

soluble, at least in part, through the joint action of sulphate and
oxalate of ammonia on the earthy phosphates, appears evidently

from the considerable proportion (6 per cent.) of oxalate of lime

which was found in the fermented sample.

Moistening guano with water previous to use, although it

increases the solubility of the phosphates, cannot be recom-
mended, because this effect is attended with a loss of a great deal

of ammonia.

Use of Sulphuric Acid.

The insoluble phosphates may, however, be rendered soluble

more perfectly by a little sulphuric acid without any loss of

costly nitrogen ; a quantity too small to give an acid reaction to

the guano producing a most decidedly beneficial effect upon the

insoluble phosphates.

Treated with only- 5 per cent, of oil of vitriol, guano yields,

as we shall see presently, quite half its amount of phosphoric acid

to water ; whilst without such treatment scarcely one-fifth of its

phosphoric acid occurs in a soluble state.

The peculiar action of sulphuric acid upon guano is due to

the presence of oxalate of ammonia and to the sulphate of

ammonia which is then formed. With a view of studying

experimentally the effect produced by very moderate additions of

oil of vitriol, and of ascertaining in what proportions it should

be added, I tried the following experiments :

—

Four small quantities of good Peruvian guano were severally

mixed with 5, 10, 15, and 20 per cent, of oil of vitriol (S 03 , H O),

and the mixture dried on the top of a waterbath, after which a

weighed quantity was very nearly exhausted with distilled water.

The soluble and insoluble portions were then in each case analysed

separately. The guano employed in these four experiments con-

tained in 100 parts

—
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Moisture 13-27

*()rganic matter and salts of ammonia 54 -68
Phosphates of lime and magnesia (bone-earth) .. .. 23 -33

f Alkaline salts .. 7'28

Insoluble siliceous matter 1-44

100-00

"Containing nitrogen 15-50

Equal to ammonia 1S"82

jContaining phosphoric acid 2-33

Equal to tribasic phosphate of lime 5"05

This guano contained 5"87 per cent, of ammonia in the state of

ammoniacal salts.

The addition of 5 per cent, of oil of vitriol imparted only a

very faint acid reaction to the guano, thus showing that the acid

did not act at once on the insoluble tribasic phosphate of lime.

With 10 per cent, of oil of vitriol a decidedly acid solution

was obtained, and with the larger proportions of acid of course

this effect was still more decided.

Composition of Peruvian Guano dried icith 5 per cent, of Oil of Vitriol

(SO,, HO).
Water driven off on long drying at 212° Fahr.

Bi-pb.ospb.ate of lime

Equal to bone-earth, rendered soluble by acid

Alkaline salts

Containing phosphoric acid

Equal to tribasic phosphate of lime '

.

.

•Soluble organic matter and salts of ammonia

Insoluble siliceous matter

4-63 o

1-36 00

(2-12)
1-84

11-13

° (Nl

-5 £
(G-46)

a "S
QJ >
O

(13-99) 5 £
43-91

i

8-38
)

14-70
|

B "8 £
, "a S. "S

12-37
|

S | e=

1-68 9 .S ci

100-00
'Containing nitrogen 11-44

Equal to ammonia 13-88

| Containing nitrogen 3'66

Equal to ammonia " 4-45

The preceding figures suggest the following remarks :

—

1. The small addition of 5 per cent, of oil of vitriol had the

effect of rendering fully one-half or the phosphates soluble in

water. For the total percentage of phosphate amounted to 30 -

81.

In this quantity we have

—

Soluble iu water :

—

Bi-phospbate of lime, calculated as tribasic phosphate of lime 2 -12
Phosphoric acid in combination with alkalies, calculated as)

1
„„„

tribasic phosphate of lime )
lo'JJ

Soluble phosphates, calculated as tribasic phosphate of lime .. 10-11
Insoluble phosphates '. 14-70

Total amount of phosphates 30-81
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Before treatment this guano contained 28 38 per cent, of phos-

phates, and in this quantity only 5*05 per cent, in a soluble state,

and 23*33 per cent, as insoluble phosphates. These figures

show the great utility of mixing guano with a little oil of vitriol.

The acid not only fixes any free carbonate of ammonia (which

in damaged or in wet guano may amount to more than If- per

cent.), but it has also the more important effect of rendering

soluble a large proportion of the insoluble phosphates.

2. When guano is exhausted merely with water, the portion

insoluble in water is found on analysis to contain very little

oxalate of lime ; in that case nearly the whole of the oxalic acid

in guano remains in the watery solution. But when guano is dried

with only 5 per cent, of sulphuric acid, nearly the whole of the

oxalic acid is left behind as oxalate of lime in the portion insoluble

in water, and an equivalent proportion of phosphoric acid is

liberated from the insoluble phosphates and passes into solution

in combination with ammonia and potash.

3. It will be noticed that, of the total amount of nitrogen in

this sample of sulphated guano, three-fourths is present in a state

soluble in water, and only one-fourth is insoluble. There can,

however, be no doubt that these insoluble nitrogenous com-
pounds become readily transformed into soluble combinations,

which are easily assimilated by plants.

Composition of Peruvian Guano dried on a Waterbath with 10 per ccr.t.

of Oil of Vitriol (S03 , H 0).

Water given off on long drying at 212° Fahv 4'58

Bi-phosphate of lime 1*51

Equal to bone-earth rendered soluble (2'37)

Sulphate of lime 2-09

Alkaline salts 10-96.

Containing phosphoric acid (7
-

09)
Equal to tribasic phosphate of lime (15

-

36)
*Soluble organic matter and salts of ammonia .. .. 4G-45 ,

flnsoluble organic matter 7'28 "j &ej c
Insoluble phosphates 12 -24 [ n p -g 3
Oxalate of lime 13-33

[
1 1 ?

jg

Insoluble siliceous matter 1*56
J £ -~

-2 si

2 o
to -
« o

100-00

Containing nitrogen 12-00

Equal to ammonia 14'57

""Containing nitrogen 3 -43
Equal to ammonia ..' 4-1C

As might have been expected, the guano by the addition of

10 per cent, of acid is rendered slightly more soluble than by
5 per cent.

The effect produced by the larger amount of acid, however, is

scarcely commensurate to the increase of acid
;

for, with 10 per
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cent, of acid only per cent, more of soluble phosphates were

found in the guano than with 5 per cent, in these two instances.

It will be seen that the proportion of bi-phosphate of lime is

almost the same, but that the phosphoric acid in combination

with alkalies was rather larger when more acid was used. •

On the whole, the additional 5 per cent, of sulphuric acid were

not expended to much advantage.

Composition of Guano dried with 15 per cent, of Oil of Vitriol

(S 03,HO).

"Water driven off on long drying at 212° Fahr. .. 4-77 \S
Bi-pliosphate of lime 274 *§ g

Equal to bone-earth render soluble (4-28) "g ig

Sulphatc of lime 3*74 I s> „

Alkaline salts 11-02 jfjg
Containing phosphoric acid C^'ll) § $
Equal to tribasic phosphate of lime (15-40) s -

*Soluble organic matter and salts of ammonia . . . . 45'41
'

{•Insoluble organic matter 10-37 1 c
Insoluble phosphates 8-23

Oxalate of lime ' 12-23 f
||

P g
Insoluble siliceous matter 1'49

J Ph -~ -5

100-00

*Containing nitrogen 12'07

Equal to ammonia 14 - 66

•) Containing nitrogen 2"34

Equal to ammonia 2'83

On looking over these results, it will be seen that the solubility

of the guano is again increased by the additional quantity of

acid.

The proportion of bi-phosphate of lime is greater than in the

sample treated with 10 per cent, of acid, but the amount of soluble

phosphoric acid combined with the alkalies is about the same in

both cases.

Corresponding with the proportion of soluble phosphoric acid

in the alkalies, the amount of oxalate of lime in this experiment
remained about the same as in the preceding one.

Lastly, it will be seen that the nitrogenous matter is made
more soluble by the larger amount of sulphuric acid.

It will be noticed that the solubility of the guano is still further

increased, so that only 26£- per cent, remained insoluble in water.

The additional quantity of sulphuric acid acted upon the in-

soluble phosphates ; about 8 per cent, were rendered soluble, and
only 3 per cent, were left in an insoluble state.

It may be inferred from this experiment that 25 per cent, of

oil of vitriol, or one-fourth the weight of the guano, would have
rendered the whole of the phosphates, and nearly the whole of the

nitrogenous matter, perfectly soluble in water.



208 Peruvian Guano.

Composition of Guano dried with 20 per cent, of Oil of Vitriol

(SO* HO),
Water driven off at 212° Fahr 5-44 \ o
Bi-phosphate of lime 5-36 "%

Equal to tribasic phosphate of lime (8"37) "3 ro

Sulphate of lime 7*31
\ <a

LL
Alkaline salts 10-54

[ $g
Containing phosphoric acid ' .. .. (6

-G8) g>
Equal to tribasic phosphate of lime (14-47) " g

^Soluble organic matter and salts of ammonia .. .. 44*59 ) Ph

tInsoluble organic matter 9'50 ~\ to a .~

Insoluble phosphates 3-06 I § •§ *j-g>

Oxalate of lime 12-97

Insoluble siliceous matter 1-23

OJ r-H

100-00

*Containing nitrogen 3'01

Equal to ammonia 3 -65
•(•Containing nitrogen .' 10-59

Equal to ammonia .. 12-86

In all the four trials, with 5, 10, 15, and 20 per cent, of acid,

the amount of soluble phosphoric acid in the alkalies and of

oxalate of lime in the part insoluble in water differed but incon-

siderably.

By the agency of oxalic acid, naturally present in the guano,

assisted by only 5 per cent, of sulphuric acid, a very large pro-

portion of the insoluble phosphates are thus rendered soluble

in water ; and the larger quantities of acid were expended in the

foregoing experiments with far less economical advantage than

the first 5 per cent.

On the strength of these experiments, I would strongly recom-

mend the addition of about 5 per cent, of oil of vitriol to guano
as a cheap and ready means of greatly increasing its efficacy.

The expense of so small a quantity of acid is too trifling to require

a moment's consideration. Some difficulty, however, 1 anticipate

may be felt in incorporating the acid uniformly with the guano.

As the proportion of acid to that of the guano is very small, an inti-

mate mixture cannot be effected by simply pouring the acid upon
the latter, nor is it desirable to use the acid in a concentrated

state.

Practical Directions.

I would therefore suggest the following plan :—In the first

place, dilute the oil of vitriol with about an equal bulk of

water, and then sprinkle the dilute acid over dry sawdust, or,

if that cannot be had, over ground gypsum or sand. Dry saw-

dust takes up a great deal of liquid without appearing particu-

larly wet. Gypsum or sand do not take up so much liquid, and
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must be used in sufficient quantities to absorb completely the acid.

By thoroughly mixing the guano, previously reduced to fine

powder with sawdust, gypsum, or sand, slightly wetted by the

acid, both may be intimately incorporated with each other.

We have seen in the preceding pages that the efficacy of

Peruvian guano may be greatly increased by improving its me-
chanical conditions, also by the addition of common salt, and
especially by treatment with a small quantity of oil of vitriol.

I am convinced if the suggestions which I offer are carried into

practice, a considerable saving in the expense of the guano will

be realized, for it will then be applied to the land in an im-

proved mechanical condition and in a state of increased chemical

efficacy.

12, Hanover Square, London, IV.,

February 1864.

VII.

—

Report on International Agricultural Meeting at Lille.

At the Meeting of the Council of the Royal Agricultural

Society, on 1st April, 1863, it was resolved (on the invitation of

the municipal authorities of the city of Lille and of the Pre-

fect of the Department) that " Sir A. K. Macdonald and Professor

Wilson be deputed to attend on the Jury on Agricultural Imple-

ments at the forthcoming International Exhibition near that town."

In obedience to this resolution we attended the meeting, and now
beg to submit to the Council the following brief Report of its

principal features, and of the duties we were invited to take

part in.

In France the department of agriculture forms a prominent
feature of the imperial executive, and each year great meet-
ings or shows are held, at which large sums of money are ex-

pended in promoting improvements in the various processes of

stock and tillage husbandry. For this purpose the country has

been divided into distinct districts (regions), in each of which
a competitive agricultural exhibition (concours regional agri-

cole) is held each year, under the direction and personal super-

intendence of an officer (i'nspecteur- General a
1

'Agriculture), ap-

pointed by the Minister of Agriculture for that special service.

At these meetings the exhibitors are, as a rule, confined to those

farmers and others residing within the districts specified ; and in

no case hitherto had these meetings assumed anything of a
national, much less of an international character, by the admis-
sion of strangers as competitors in the exhibition.

On the present occasion the district referred to comprised the
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following departments :—L'Aisne, le Nord, Pas de Calais, la

Somme, l'Oise, Seine et Marne, Seine et Oise, and la Seine ; and
the city of Lille, the capital of the " Departement du Nord," was
fixed upon for the meeting. The locality was well adapted for

the introduction of the new element of competition—the admis-
sion of foreign exhibitors to the meeting. The accommodation
both for exhibitors and their stock was ample and well arranged,

while the railway and general facilities of transport placed it readily

within reach of the countries.most likely to take advantage of the

invitation of the authorities. These were, however, as might be
expected, limited both as to nations and as to numbers of exhi-

bitors, Belgium, Holland, and Great Britain being the only

countries represented ; the two former chiefly contributing speci-

mens of their various breeds of stock ; while our entries were
confined entirely to machinery and implements.

In addition to the competition between the exhibitors of stock

and of implements the annual "Prize of Honour" had to be
awarded " to the agriculturist of the department (du Nord) whose
" exploitation " compared with other rural properties in the de-

partment should be considered the best managed, and where the

improvements carried out were of the most useful character, and
such as were desirable as examples to others." This prize, which
is open to all persons farming within the department, consists of

a sum of 5000 francs (200/.) in money and of a silver cup of

the value of 3000 francs (120/.) ; besides which the jury has the

power of awarding a sum of 500 francs (20/.), three silver medals,

and three bronze medals, to the persons employed on the property

who have aided in carrying out the improvements.*

The Show was held on the esplanade in front of the citadel.

The arrangements for the exhibition of the stock were very taste-

ful and complete, long ranges of roomy sheds being prepared for

their reception. For a small proportion of the machines, &c,
shed accommodation was afforded ; the rest was arranged along

the alleys of the esplanade.

The duties assigned to us by the administration were to assist in

the examination and adjudication of awards to the machinery and

implements. For the purposes of division of labour and economy
of time the machinery department was divided into two classes :

the one comprising those machines, &c, used in the outdoor, the

other those used in the indoor work of the farm ; Professor Wilson

was the English representative in the first, and Sir A. K. Mac-
donald in the latter division of the Jury. The awards in this

department of the Show were confined to medals of gold, silver,

* In vol. xxiv. p. 8, ' Royal Agricultural Society's Journal,' full details have

been given of the working of these prizes in the different agricultural districts

{regions) of France during the past year (1862.)
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and bronze, with honourable mentions for exhibits of inferior

merit. In the stock classes sums of money, varying from

100 francs to 600 francs, were given in addition to medals.

The articles exhibited in the first class (for outdoor use)

were arranged under the following heads :

—

Ploughs
;
subsoil-ploughs ; harrows ; rollers

;
scarifiers, culti-

vators
;
sowing-machines ; horse-hoes ;

moulding-ploughs ; mow-
ing machines

;
haymaking machines ; horse-rakes ; reaping-

machines
;

farm-carts, waggons : farm-harness
;
manure-pumps

;

beehives
;
implements for manual use.

The second class (for indoor use) comprised :

—

Pug-mills ; drain-tile making machines
;
draining-tools ; horse

works ; fixed steam-engines ; moveable steam-engines ; fixed

threshing and finishing machines; moveable threshing and finish-

ing machines ; fixed threshing and winnowing machines ; move-
able threshing and winnowing machines ; fixed threshing-

machines (simple) ; moveable threshing-machines (simple)
;

corn-screens ; sieves and riddles
;

grain-crushing machines

;

root-cutting machines ; straw and chaff cutters
;
cooking-appa-

ratus ; churns
;
weighing-machines ; instruments used in the in-

door operations of the farm.

The arrangements for testing the powers and efficiency of these

several machines and implements were not so complete and satis-

factory as those we are accustomed to find at our own great

Shows. For the field-trials the area was too limited, and the

crops not well suited to test fairly their capabilities.

The Awards of the Jury which we venture to submit for

record were as follows. In the first division or class :

—

Ploughs :—Messrs. Ransome and Sims .. .. 1st Prize, Gold Medal.

Subsoil-Ploughs:—J. and F. Howard 1st Piize, Gold Medal.

Harrows :—J. and F. Howard 1st Prize, Silver Medal.

„ Ashby and Co 1
.. .. Honourable Mention.

Rollers:—A. E. Crosskill 1st Prize, Silver Medal.

,, Amies and Barford Honourable Mention.
Scarifiers :—C. Clay 1st Prize, Silver Medal.

,, Coleman and Son 2nd Prize, Bronze Medal.

„ Underhill Honourable Mention.
Sowing-Machines :—Smith and Sons 1st Prize, Gold Medal.

,, Garrett and Son 1st Prize, Silver Medal.

,, Reeves 2nd Prize, Bronze Medal.
Horse-hoes:—Garrett and Son 1st Prize, Silver Medal.

„ Underbill Honourable Mention.
Moulding-Ploughs :—Underhill 1st Prize, Bronze Medal.

„ J. and F. Howard .. .. Honourable Mention.
Mowing-Machines : —Picksley and Co 1st Prize, Gold Medal.

„ Walter A. Woods .. .. 2nd Prize, Silver Medal.
Hay-making-Machines :—Nicholson 1st Prize, Gold Medal.

„ J. and F. Howard .. 2nd Prize, Silver Medal.

„ Ashby and Co Honourable Mention.

„ Boby Honourable Mention.

VOL. XXV. Q
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Horse-Bakes :—Nicholson 1st Prize, Silver Medal.

„ Bansome and Sims 2nd Prize, Bronze Medal.
Beaping-Machincs :—Bamlett 1st Prize, Gold Medal.

„ Bansome and Sims .. .. 2nd Prize, Silver Medal.

„ W. A. Woods 3rd Prize, Bronze Medal.

Carts and Waggons :—Crosskill 1st Prize, Gold Medal.

„ „ 2nd Prize, Silver Medal.
Tools, &c., for manual use ;—Pickslcy and Co. .. 1st Prize, Silver Medal.

In the second division or class :

—

Pugmills :—Whitehead 1st Prize, Silver Medal.
Horse Works :—Bansome and Sims 1st Prize, Gold Medal.

„ Picksley and Co 2nd Prize, Silver Medal.
Steam-Engines :—Ransbme and Sims 1st Prize, Gold Medal.

„ Buston and Proctor 2nd Prize, Silver Medal.

„ Garrett and Son 3rd Prize, Bronze Medal.

„ Underbill Gold Medal.

Threshing^ and Finishing-Machines :—Bansome^ ^ p,.jze jfgja]

Threshing and Finishing-Machines:—Buston and| 9nc[prjzc Silver Medal

Threshing and Finishing-Machines:—Turner 3rd Prize, Bronze Medal.

Screens :—Boby 1st Prize, Silver Medal.

„ Bansome and Sims 2nd Prize, Bronze Medal.
Biddies, &c. :—Boby 1st Prize, Silver Medal.

„ Nalder 2nd Prize, Bronze Medal.

Grain-Crushers :—Turner 1st Prize, Silver Medal.

„ Bansome and Sims .. .. 2nd Prize, Bronze Medal.

,, Picksley and Co Honourable Mention.

Boot-Cutters :—-Picksley and Co 1st Prize, Silver Medal.

„ Bansome and Sims 2nd Prize, Bronze Medal.

Straw-Cutters:—Picksley and Co. 1st Prize, Silver Medal.

„ Ashby and Co 2nd Prize, Bronze Medal.

„ Bansome and Sims Honourable Mention.

Cooking-Apparatus :—Amies and Barford .. .. 1st Prize, Silver Medal.

Churns :—Eastwood 1st Prize, Silver Medal.

A Bronze Medal was also awarded to G. Bower for his arrangement of

gas-works suitable to farm-establishments.

This list of awards will show how large a share of the prizes at

the disposal of the Jury fell to our own countrymen. The various

articles exhibited, though fairly upholding the character of their

respective countries, offered no novelty of arrangement or manu-
facture, and call for no further remark from us.

In addition, however, to the general list, a " special prize " was
offered for " steam-ploughs or cultivators." This we understood to

have been given by the city of Lille, although we had no official

information as to the amount of t/ie prizes or the conditions tinder

which theg were to be aicarded.

Two competitors appeared in the field, one French and the

other English. France was represented by M. Kienzy, with his

"locomotive cultivator," and England by the Messrs. Howard,
with their improved arrangement of "steam traction-ploughs."
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The latter is too well known to need any special remark ; the

former, however, we cannot pass over so readily, as it appeared

to us to possess, in its mechanical arrangement, more of the ele-

ments of success than we have hitherto met \y,ith in the machines

of this class which have heen from time to time exhibited in

England.
The working parts forming the cultivator, or digger, were

attached to the hind part of an ordinary field locomotive-

engine. The engine, of 8-horse power, with double cylinders,

was carried on four broad wheels ; the two fore-wheels, guided

from the hind plate by a long pinion-rod, formed the steerage
;

while the large driving wheels were actuated, separately, direct

from the crank by toothed wheels. At the back, on each side of

the hind plate, or platform, were tanks for carrying a small stock

of fuel and of water. The accompanying woodcuts will explain

the mode of arrangement and working of the cultivators ; the five-

cranked axle, on which they were fixed, being driven by a pitch-

chain from the main shaft.

Fig. I. Vertical Section of Working Parts.*

When the engine is in motion each revolution of the axle

forces the tines into, and again withdraws them from the soil

over which it passes, displacing the mass before them, and
throwing it over that moved by the preceding cut. By a simple

mechanical arrangement the cranked axle can be elevated or

lowered, so as to suit the depth of work required, or to allow of

the cultivator turning at the end of the lands.

* Owing to the failure on the part of the exhibitor to furnish working drawings
of the cultivator as promised by him, the present have been drawn from memory,
assisted by a rough sketch made at the time of the trials. They are, however, I

believe, correct in every essential particular.—I. W.

Q 2
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Fig. 2. Horizontal View of Working Parts.

Description of Working Parts of Cultivator,

a. Frame in stout bar iron attached to hind platform of engine.

6. 5-cranked axle, with 6-inch throw.

c. Lever arms carrying digging-tines, bolted on to cranks and attached by swinging

bars at end to frame (a).

d. Digging-tines, 2-pronged with broad flat blades, fixed one before and one behind the

crank.

e. Driving-wheel of axle actuated by pitch-chain from main shaft of engine.

The surface operated upon was l
-75 mitres (equal to 5 ft.

8 in.) in width, being a few inches on each side beyond the

tracks of the driving wheels. The soil of the trial-ground was
a deep alluvial loam, of moderate tenacity, but strongly matted
together on the surface by a vigorous growth of couch (princi-

pally Agr. itolomfera), and other natural grasses. The subsoil was
in a very indurated condition, thus presenting some difficulties,

and offering considerable resistance to steam-cultivation. The
engine was driven at the rate of sixty revolutions per minute,
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with a steam-pressure of 80 lbs. to 90 lbs. The length of the

furrow was about 60 metres, or 66 yards. The average time

taken in passing over it was about three minutes, the work
done was therefore at the rate of rather more than half an

acre per hour. Owing to the driving wheels being moved
independently of each other, the turning at the end of the

furrows was accomplished very quickly, i.e., in about sixty

seconds, on the average. In the beginning of the trial the

depth of soil cultivated measured from 25 to 30 centimetres

(9
-825 to 11 '79 inches). The work was then set deeper, and

a depth of fully 35 centimetres (13
-755 inches) was obtained.

The surface of the field, owing to heavy rains and a thick growth
of old couchy grass, was in a condition far from favourable to

the working of a "locomotive" cultivator. The engine, how-
ever, travelled readily over the appointed ground, and the soil

was lifted, the sward fairly covered, a fine tilth obtained, and the

ground operated upon left in a very satisfactory condition.

We have thought it desirable thus to 1 give the details of this

"locomotive cultivator or digger," inasmuch as although the

engine as well as the working parts of the cultivator were of

rather rough workmanship, and admitted in more than one point

of mechanical improvement, the machine did its work without

stoppages in a very satisfactory manner.

Hitherto the various attempts that have been made in this

country to bring a working locomotive plough or cultivator into

the field have been unsuccessful : Usher's at the Carlisle meet-

ing, Rickett's at Chester, and Ptomaine's at Warwick and Leeds,

having in each case failed to perform the work allotted to them,

and being in consequence withdrawn from the competition.

Without wishing to draw any comparison between the merits of

the " locomotive " and the "steam-traction" systems of cultiva-

tion, we cannot but express an opinion, that, in regard to the

comparatively small first cost of the apparatus, the low rate of

its working expenses, including wear and tear, and the quality

of the work performed,* the locomotive system of tillage still

has claims upon our consideration, notwithstanding the failures

of former attempts.

Archibald Keppel Macdonald.

Iohn Wilson.

* " Messrs. Brown and May, of Devizes, worked Romaine's rotary cultivator or
digging-machine on Plot fi. The work done, though but little, was certainly
the best in the field, the soil being finely pulverized to the depth of 7 inches."
Report of Judges of Steam Cultivators at the Leeds Meeting, 1861, 'Royal Agri-
cultural Society's Journal,

1

vol. xxii. p. 464.
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VIII.

—

Report on International Agricultural Exhibition at Ham-
burg. By IoHN WlLSON, Professor of Agriculture in the

University of Edinburgh, &c.

The Great Exhibition of 1851 formed a memorable epoch in

the history of most of our industries ; in none have its important

bearings and effects been more evident than in those connected

with our agriculture. Before that period, it is true, the more
advanced and enterprising agriculturists of the Continent from
time to time had visited this country, become acquainted with

our husbandry, and purchased our live stock and our imple-

ments ; but it needed some great occasion like that which called

together, in Hyde Park, the representatives of industry from all

the civilized countries of the world to make that knowledge
general, and its results productive of benefit both to our visitors

and to ourselves.

At that International Exhibition the class of agricultural

machinery excited the greatest interest. Each country had sent

its best to meet beneath the same roof, and be compared with

the best our own makers could turn out. All who went there

learned a valuable lesson. We learned what our visitors' re-

quirements were, and they had an opportunity of judging for

themselves how far we were able to supply them. The stimulus

then given to the manufacture of our agricultural machines, and
its rapid and regular increase since, are too well known and too

generally acknowledged to need any confirmatory evidence ; the

more widely our machines and implements are exhibited, and
the more often they are tested by practical comparison with those

of other countries, the better their real values are seen, and their

superiority made known. For this purpose no combination of

circumstances can be so favourable as that offered by an Interna-

tional Exhibition. By our own great annual meetings the market
for our implements is extended from the different localities of

manufacture to the furthest parts of the country
;
by an Interna-

tional Exhibition it is extended all over the cultivated world.

Since 1851 two great International Agricultural Exhibitions

have been held,'—both at Paris. The first, in 1855, was in con-

nexion with the general Industrial Exhibition in that year ; the

other took place in the following year, and upon a larger and
more comprehensive scale. To each of these Great Britain was
a large contributor both of stock and implements, and carried off

a full share of the prizes.

It would appear that the benefits resulting from these inter-

national gatherings are becoming each year more recognised

;

and other countries have since then proffered, either in whole
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or in part, the same invitation that France gave in 1855 and

1856. Last year our agriculturists were invited to take part

in three International Meetings— at Lille,* in France; at

Odensee (Funen), Denmark ; and at Hamburg. At the two
first named, our contributions were limited to implements and
machinery ; but the Exhibition at Hamburg was upon such a

large scale—so exceptional in its locality and in its character, and
so satisfactory in its results—that the following sketch of its history,

arrangements, and general details may not only be interesting,

but also of advantage, if taken merely as a standard of comparison

for future as well as past agricultural exhibitions, whether at

home or abroad.

The territory of the Free State of Hamburg is very limited,

and its direct interest in the promotion of agricultural industry

reduced to the smallest proportions. Neither could the agricul-

tural status of the neighbouring countries of Holstein, Mecklen-
burg, and Hanover be looked upon as of sufficient importance

to have originated the great scheme undertaken by the citizens of

Hamburg for its honour and advancement.

There is no doubt that, although not directly for her own wants,

still indirectly for her own benefit, Hamburg is deeply interested

in the development of the agricultural resources of Northern Ger-
many. The Elbe is the great outlet for the surplus produce of her

soil, and at the same time the entrance-gate for the admission of

machinery for the better preparation of her produce, and of stock

for the improvement of her farms. At Hamburg commerce exacts

a toll from all that passes along her water highway, whether
exports or imports ; and her merchant citizens at once recognised

the policy of a movement in the results of which, though not

directly concerned, they would indirectly so largely participate.

The idea of an International Agricultural Exhibition appears

however to have originated with Baron von Nathusius, of Hundis-
burg (Prussia), the President of the German Agricultural Society,

well known here, as at home, for the lead he has taken for many
years past in advancing the agriculture of his own country, by
the introduction of improved breeds of stock, and improved
implements and machinery. Hamburg offered by far the most
advantageous site for such an Exhibition, not more from its

geographical than from its political position. A free and neutral

city, situated on a large tidal river, with lines of railway stretch-

ing far and wide throughout the length and breadth of Germany,
all the local natural conditions for success were present ; while
the liberality and business habits of her merchants, unfettered by
traditions or the established practices on such occasions, were
likely to render the organization of such a meeting more com-

* See Report on the Lille Meeting at p. 209.
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plete and more effective, than it would have proved if confided to

the hands of any purely agricultural body. The suggestion of

Baron von Nathusius was at once taken up by the citizens of

Hamburg; a " guarantee fund " was subscribed for by sixty of the

leading merchants, and an Executive Committee formed, under

the presidency of the late lamented Baron Ernst Merck, through

whose enlarged views and able and energetic management the

idea increased in its proportions and its importance, until, when
the gates were opened for the reception of visitors (July 14th),

a representative Exhibition of productive industry, more com-
prehensive and more complete than had hitherto been seen, had
been organised, and the outlay of an amount approaching to

20,000/. had been incurred.

The scheme of the Hamburg merchants met with the success

it deserved : it was at once appreciated and accepted by all the

principal countries.on the Continent, whose leading agriculturists

inscribed their names on the list of exhibitors. The following

countries appeared as exhibitors :—Austria, Anhalt, Baden,
Bavaria, Belgium, Brunswick, Canada, Denmark and the

Duchies, Frankfort, France, Federal States of America, Great

Britain, Hamburg, Holland, Hanover, Hesse Cassel, Hesse

Darmstadt, Lippe, Lubeck, Mecklenburg-Schwerin, Mecklen-
burg-Strelitz, Nassau, Oldenburg, Prussia, Russia, Saxony, Swe-
den and Norway, Spain, Switzerland, Uruguay, Venezuela,

Wurtemburg.
The Exhibition was distributed among the usual departments

for Stock, Implements, and Products ; and to these the addition

of a Flower Show afforded both relief and increased enjoyment

to the numerous visitors. The stock was divided into Horse,

Cattle, Sheep, and Swine classes. The horses were subdivided

into 36 classes, containing 524 animals. The cattle classes were

71 in number, and consisted of 965 animals. The sheep classes

were 29 in number, and contained 1766 animals. Those assigned

to swine were 18 in number, and contained 293 animals. The
Poultry numbered 321 specimens, which were classified merely

as regards their genus. In the Machinery Department there

were 350 exhibitors ; and in that for agricultural products

527 exhibitors. To this large list Great Britain contributed

in the following proportions—to the horses 67 ; to the cattle,

132 ; to the sheep, 400 ; to the swine, 89 ; or 688 head of

live-stock in all. In the Machinery Section 73 Firms were

exhibitors ; and four British exhibitors sent in specimens

of farm products. Thus the contributions from Great Britain

amounted to 12*786 per cent, in the horse classes ; in the

cattle, to 13-782 per cent. ; in the sheep, to 22'727 per cent.
;

in the swine, to 30"375 per cent. ; in the machinery section,

to 20-856 per cent. ; and in the section of agricultural pro-
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ducts, to "759 per cent, of the entire materiel of the Exhi-

bition.

The successful competitors in the Horse Classes were—Mr.

Groves, who took two prizes of the value of 200 thalers, or 30/.
;

Mr. J. Crisp, who took six prizes amounting to 475 thalers, or

71/. 5s. ; Mr. Holmes, four prizes, 500 thalers, or 75/. ; Mr.

Smith, one prize of 50 thalers, or 11. \0s. ; Mr. W. Wilson, one

prize of 100 thalers, or 15/. ; and Sir C. B. Phipps, who took

three prizes of the value of 200 thalers, or 30/.

In the Cattle Classes the successful competitors were

—

Prizes. Thalers £.

Mr. D. Smith 6 amounting to 480 72

Mr. J. Stewart 3 195 29 5

3 350 52 10

M. J. Meikle.. .. 2 75 11 5

Lord Walsingharn 1 100 15 0
Mr. E. Mertens .. 1 100 15 0
Mr. T. Barbe 1 50 7 10

Mr. J. Groves 1 100 15 0
Mr. T. Lyall.. 1 50 7 10

Mr. H. Gebliard .. 1 50 7 10

Mr. T. Coulson .. 1 70 10 10

The following received commendations :
*—Lord Kinnaird,

and Messrs. Sadler, J. Groves, Crisp, R. Smith, H. Gebhard,

T. Lyall, and D. Smith.

In the Sheep Classes the following prizes were awarded :

—

Prizes.

Lord Walsingham .. 4 amounting to

Mr. W. Hemming ..3 „
Mr. W. Humphrey ..2 „
Mr. E. Mertens .... 2 „
Mr. D. Smith .... 2
Mr. J. Groves .... 2 ,,

Mr. R. Smith .... 2
Mr. T. B. Marshall ..2
Mr. W. Guerrier .... 1 „
Mr, J. Clarke .... 1

Mr. E. Handy .. .. 1

Mr. R. Game .... 1 „
Mr. J. Gibson .... 1 „
Mr. R. S. Skirving ..1
Lord Kinnaird .... 1 ,,

Thalers. £. s.

150 22 10
(55 8 15
75 11 5

50 7 10

40 6 0
75 7 10
50 7 0
100 15 0
50 7 10
25 3 15
50 7 10

25 o 15

50 7 10
25 3 15

50 7 10

* The general term "commended" is here used ; as the mode of -wording the
'

commendations by the Juries was not only dissimilar in the different classes, but

even in the same class. The following expressions used by the Juries each bear

a different signification:—" Anerkennung; " " Mit ehrenvoller Erwahnung; "

" Ruhmliche Anerkennung;" Auszeichnung ;
" " Ehrenwerthe Anerkennung ;

"

" Ehrenvoll Erw'ahnt wurden ;
" " Ehrenvolle Anerkennung fanden ;

" ''Erw'ahnt

wurden ;
" " Anerkannt wurden ;

" " Lobend erwiihnt wurden." These differ-

ences in expression, as also the indistinct and inconspicuous method adopted of

designating the prize animals, will no doubt be changed at any future Exhibition.
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Mr. T. Crisp 6
Mr. W. B. Waininan .. 6
Mr. J. Hickman .. 5
Mr. G. M. Sexton 4
SirC. B. Pliipps .. .. 1
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Commendations were awarded to— Messrs. Gebhard, W.
Taylor, J. Druce, R. Smith, J. Groves, T. B. Marshall, R.
Game, T. B. Browne, E. Mertens, R. S. Skirving.

In the Swine Classes the following obtained prizes :

—

Thaiera. £ . s.

amounting to 230 = 34 10

„ 200 = 30 0
205 = 30 15

110 = 16 10

25 = 3 15

Commendations were awarded to Mr. T. Crisp, Sir C. B.

Phipps, Messrs. G. M. Sexton, J. Hickman, W. B. Wainman,
R. Smith.

The aggregate money value of the prizes thus taken by British

exhibitors was—for horses, 1525 thalers, or 228/. 15s. ; for

cattle, 1520 thalers, or 228/.; for sheep, 880 thalers, or 132/.;

for swine, 770 thalers, or 115/. 10s. : in all, 4695 thalers, or

705/. 5s.

My colleagues on the Jury, Messrs. Weatherby, Barthropp,

and Robert Smith, have favoured me with their opinions of the

merits of the classes they were respectively called upon to judge.

Mr. Weatherby, who was a member of the Jury for the Thorough-
bred Stock, states that, " The classes of thorough-bred horses

were so very indifferent that it was often hard to say which was
the best amongst so many bad ones. In my opinion no prize at

all ought to have been given ; but my colleagues took a different

view. All good judges were very much disappointed with our
class, which was almost the worst in the Show. In the Arab
Class the first prize was given to an extraordinary animal of the

highest possible type of the race, a sight in himself worth all

the trouble of the journey to Hamburg. The rest were of quite

another order. The arrangements made lor the accommodation
of the animals were so good that, with my experience of English

Shows, I was quite taken by surprise. It is very difficult to get

together a good class of thorough-bred stallions in England, and
abroad, the difficulty is still greater. If foreign Governments,

which have a great many good stallions, could for the future be

induced to send some to the Show-yard, a display equal, if not

superior to our own, might lend its attraction to the Exhibition

;

for at no time has the thoroughbred horse been more in request

on the Continent than at present."

Mr. Barthropp undertook the classes of Agricultural and
Working Horses. " The show of horses," he says, " on the

whole was most excellent. Although in the department with

which I was concerned some of the classes were not well filled,

many good animals were exhibited, and some that would have
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held their own in many a Show-field in England. The first

class, for Suffolk stallions, comprised ' Boxer,' the first-prize two-

year old at Battersea ; but he had not improved with his year,

and was only highly commended. Baron von Nathusius exhibited

the well-known ' Marquis,' a twice-winner at our ' Royal '—his

age, however, was against him on this occasion ; and Mr. Wilson

took the 1st prize with a good useful three-year old, who found

a foreign purchaser. Mr. Crisp sent six two and three year old

stallions, and obtained a 2nd prize for one of them : as a proof

of how the breed is appreciated on the Continent, but one of

these colts, I believe, returned to England

!

" The Suffolk mares were more admired than the stallions

—

and justly so, being a better sample of the breed. That spirited

agriculturist Baron von Nathusius showed a clever three-year old,

which, however, was not quite good enough to beat Mr. Crisp,

who had it all his own way in most of the classes in which he

exhibited.

" In the next class of stallions, ' for other English or Scotch

horses,' in which several good animals were shown, ' The
Brewer,' from Yorkshire, beat the Clydesdales. Two very

useful mares from the Shaw Farm at Windsor were the winners

in the class of mares of the above breeds. The classes of ' Per-

cheron ' stallions and mares were not well filled : the winners were

active animals, but, in my opinion, more fit for road-work than

for agricultural purposes.

"The class for half-bred stallions comprised twenty animals

of almost every description ; and the sooner the majority are

castrated the better it will be for their respective districts.

Three or four of the horses were good in themselves ; but it must
be a great lottery to breed from such decided crosses ; and they

appeared much more calculated to draw a diligence than a

plough or harrow.

"The mares in the corresponding class were much better ; and
many of them, if put to a good thoroughbred horse, would pro-

duce good hunters.
" The Jutland horses were bad.
?' The class of three and four-year old geldings contained

several nice, clever colts ; but they were thought too light for

agricultural purposes, and the prizes were withheld. The same
may be said of a class for one and two-year old entire colts, in

which twenty-three were entered, many of them being by
thoroughbred horses, and consequently more fit for hunting than
for farm-work.

" The 1st and 2nd prizes for pairs of mares for agricultural

purposes were taken by Mr. Crisp, who had no difficulty in dis-
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tancing his three competitors. The arrangements and the accom-
modation of the show were excellent, but the classification wanted
a little revision, as the exhibiting of yearling against two-year old

colts, and three against four-year-olds, was hardly fair. Neverthe-
less the meeting as a whole was most satisfactory ; and it is to

be hoped that it will be the forerunner of many such gatherings,

to the mutual advantage of both British and foreign breeders."

Mr. R. Smith has favoured me with the following remarks on
the Cattle and Sheep Classes, of both of which Juries he was a

member :

—

" Cattle.—There were some first-class specimens among the

Bulls, such as ' First Fruits,' ' Gamester,' and ' Lord Lovell.' They
were constantly surrounded by foreign inquirers, and must have
left their mark upon the foreign mind. Lord Kinnaird's bull,
4 Honey-dew,' famous in the North, showed great merit ; he is a
massive, well-formed animal of fair quality. Amongst the short-

horns bred on the Continent were two prize bulls and a heifer,

descended from the Townley herd.
" The Ayrshires were by no means good ; but there were some

good specimens of the Galloway breed, which sold readily and at

high prices. They were chiefly from Forfarshire. The most
prominent was Mr. D. Smith's (Leyshade) old bull ; Mr. Stewart's

heifers, from Aberdeen, were also very choice.
44 The French Charolaise breed was scarcely represented, and

offered nothing remarkable.
" The Continental breeds were of much the same order, but

not so good a selection, as appeared at Battersea. Their enume-
ration would not avail much. Some of them had been bred

from English bulls ; and these were easily distinguished from
their leaner brethren. The most remarkable cross was from a

short-horn cow and a Zebu bull ; another of a similar kind, was
from a Zebu cow by an Ayrshire bull.

" The most striking feature of the foreign section of the Show
was presented by the working-oxen, which were shown in very

picturesque harness. They were of immense size, and often

represented a cross from English breeds, especially the Sussex

and Devon.
" The sale department of the Meeting was successful. Besides

a clearance of nearly all the English South Down and Cotswold
sheep, of some few Lincolns and Leicesters, of all the Galloway
cattle, and of lots of pigs, Lord Walsingham sold his second-

prize bull, ' Lord Lovell,' and Mr. Crisp his ' Gamester,' while
4 First Fruits ' was purchased by a company in the neighbourhood
of Tonning, to be used by subscription. Several hundred Downs
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and other ewes were sold by salesmen and dealers. Four Scots,

bred by Mr. T. Lyell, fetched 5@0 guineas. One person in-

vested 2000/. in stock for sale at the Show.
" The pigs were numerous, and in many respects good. Messrs.

Crisp and Sexton won many prizes, and sold their animals at

high and remunerating prices. A large sale was effected in this

department.
" The Exhibition may be fairly reckoned as a success ; but a

few alterations in the arrangements might be adopted with advan-

tage. Difficulties arose from the British-bred sheep being mixed
up with the same breeds produced on the Continent ; from the

sheep, in and out of their wool, competing together ; and from
the exhibition of animals of different ages in one class, which
gave an undue advantage to the older ones, unless extra care and
judgment were displayed by the Jury.

" A compliment was paid to the Judges by placing in their

hands a printed catalogue containing the entries and address of

each exhibitor ; but the English plan, of entering the numbers
only in the Judge's book is, we think, preferable.

'< The plan of the prize-cards might be improved at any sub-

sequent Show. Instead of cards printed in small type placed

under the loose canvas which covered the sheds, at the highest

part of the shedding where no one could read them, different

coloured cards, legibly printed, and placed in a readable position,

might be substituted with advantage.

"Champion prizes for the best male and female of different

breeds, as ' given at the English International Meeting at Bat
tersea, would also be a valuable addition to the prize-list.

" Sheep.—The Sheep consisted of a great variety of form and

breed, some kinds being well represented. In each class, animal;

of all ages were exhibited : the rams of one year old not being

as in England, distinguished from those of greater age. Thi:

arrangement proved very inconvenient, and gave the Judges con

siderable difficulty in comparing the merits of sheep of differen

ages.

" The Merinos, which held the first place in the Catalogue, wen
put into two classes, according as their wool was fine, or o

coarser quality. The former comprised 165 rams and 103 pen.

of 3 ewes,—the latter, 324 rams and 323 pens of 3 evyes. Thi:

was the largest exhibition of Merinos ever held, and containet

many excellent specimens ; an increase of size and an increasing

weight of wool were observable, effected probably either by :

careful selection of the animals bred from, or by a distant con
nexion with some other breed. In many specimens the expe
rienced hand likewise detected a decided improvement both h
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the quality and quantity of the flesh. It is a question of some
importance whether the breeders of the Merino should confine
themselves to the production of wool alone, or endeavour to

obtain a more profitable carcase at the same time.
" The South-Downs.—The purchase of Lord Walsingham's

best ram for 100 guineas by Baron von Magnus of Saxony, and the

high price given by Herr Hedengren, on behalf of the Swedish
Government, for the second-prize sheep, besides other sales, show
how much these International Exhibitions remove prejudice.

The following figures testify to the foreign estimation of the South-
Down :

—

Guineas.

First prize yearling ram was sold for 100
Second „ 50
Second „ at Yarmouth .. .. GO
No. 18 40
Shearling 462
Little sheep .. 35
Nine shearling ewes 80

Lord Walsingham's three unsold sheep had more than average

merit: 80 guineas was refused for one. Good specimens of the

Babraham flock were exhibited by Mr. Taylor, of Harptree

Court, Somerset, who refused 30 guineas for his three commended
shearling ewes. Mr. Gebhard, of London, exhibited, as speci-

mens from the Goodwood flock, some well-made ewes of good
character and quality.

" The Judges experienced considerable difficulty, particularly

in one case, from the circumstance that some of the animals

appeared in the wool while the rest were shorn. The effects of

the heat and fatigue of travelling also told unfavourably on the

looks of some, more especially those in their wool. Lord Wal-
singham lost a ram worth 70 guineas ; Mr. Crisp another ; and

Mr. Taylor his best pure-bred Babraham yearling ram (brother

to the prize ewes) before the prizes were awarded. A brother to

the last-named ram was sold at a high figure to a Continental

breeder. The Duke of Richmond's ewes, and others of Messrs.

Crisp and Sexton, sold well. Of the South-Downs bred on the

Continent, those exhibited by G. Zoppritz, Wurtemburg, Baron

von Nathusius, and Baron von Magnus of Drehsa, may be men-
tioned as specimens of the most successful flocks. They are

descended from the Babraham sheep, and were fair specimens
;

others had much deteriorated, some exhibitors having had no

previous opportunity of knowing what an English South-Down
ought to be. This International Meeting having shown the

true type of animal, an increase in the foreign trade may be fairly

anticipated.

" Short- Woolled Breedsfrom Great Britain.—These prizes were
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fairly contested. Mr. Guerrier's (London) Oxford Down was

of good form and quality ; and the second-prize West-Country

Down, bred by Mr. Humphrey, Oak Ash, Berks, a very fair

specimen. Some good animals were also exhibited by Mr.

Druce, of Eynsham
;
but, as they possessed heavy fleeces, my

colleagues gave the preference to those animals which had more
of the Down character.

" There were only three entries for shoit-woolled ewes, not

being South-Downs ; but these were sufficient representatives of

their class.

" The Leicesters from England and Scotland were fair speci-

mens. Mr. Groves (Kirk Hammerton Lodge, Yorkshire) ob-

tained the first prize and an honourable mention with some good
animals. Lord Kinnaird's sheep were of a useful kind ; his

Leicester ewes distanced all competitors : they were descendants

of the old flock from Burley-on-the-Hill, and had kept their

quality and form well up to the good age of five and six shear

ewes.

i-
" The Leicesters bred on the Continent were moderate sheep,

by no means approaching the English Leicester, but the prizes

were distributed for encouragement.
" Lincolns Bred in England.—All the prizes in this class

would have gone to the flock of Mr. Marshall (Branston, Lincoln)

but for the foreign Judges' prejudice against heavy fleeces

;

however, as the English judge, I insisted upon Mr. Marshall's

shearling receiving the first prize ; and the second was awarded
to Mr. J. Clarke, of Long Sutton. Mr. Marshall's two-shear

was placed third, and his ram-hogs, with fleeces of lustre-wool

of at least 20 lbs. each, were highly commended.
" There were some splendid specimens among the sheep shown

from the Branston flock. Mr. Clarke's sheep were also good,

especially his prize ram, which had a fair form, with good
quality of wool and mutton. The first and second prize shearling

ewes were also good animals.
" Cotswolds Bred in England.—This breed was well represented,

some being sent to compete for the prizes, and some for sale.

Mr. Handy's first prize was a splendid old sheep : it is a ques-

tion whether it is advisable to send so fat an animal such a

distance. Mr. Game's sheep were worthy of notice, and Mr.
Sexton's three shearlings were much admired. The ewfes were
some of them fair specimens ; Mr. H. Gebhard's were of a useful

kind. Many Cotswolds were sold to foreign buyers.
" Long-icoolled Sheep of a Continental Race.—These were

chiefly from the marsh-lands of Holstein, with a few from
Hanover. The Holstein race is a large breed, standing very
high, remarkable for its prolific character, as the following in-
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stance, quoted from the Catalogue as the entry of M. Dohrn,
Dammfleth, Wilstermarsch, Holstein, will testify :

—

1 ewe .. .. 5 lambs .. .. 3 years oid.

1 4

5 ewes .. .. 3 „ each „

A produce of twenty-four lambs from seven ewes must be worthy
the notice of the Acclimatization Society ! M. Dohrn purchased

two Cotswolds for crossing this race, to introduce a more meat-
producing element.

" Nearly every form, colour, and class of wool that could be

thought of was represented in the other classes for foreign sheep,

some being with and some without horns. Many of the breeds

might be improved by an infusion of English blood ; but great

care would then be required to maintain the family characteristics

of the Continental breed. There were some interesting Cross-

bred classes showing a profitable return. In one instance the

Cotswold ram and a Merino ewe had produced a prodigious

animal, with fair wool and feeding qualities. Baron von
Nathusius sent specimens of the crosses termed Cotswold-

Merino, South-Down Merino, and Leicester-Merino, some of

them capital animals. There was also a good-looking sheep,

termed Dishley-Merino, another Lincoln-Velmoe. These results

will aid in extending the international element and the market
for English rams.

" The average live-weight of the three shearling ewes, as

shown in the different classes, and weighed for record at my
suggestion, was as follows :

—

Hamburg lbs.

Lord Walsinuham's prize Southdowns 167 each

Mr. Zoppritz's prize Southdowns, bred ou the Continent 155

Mr. Humphrey's West Country Downs 169 ,,

Mr. Smith's (Hull) Leicesters 164 „
Mr. Marshall's Lincolns 260 „
Mr. Gibson's Cotswolds 19.! „
Mr. Dohrn's Holstein Ewes (with 5 lambs) 200 „

„ 5 lambs 84 „

"The above are stated in New Hamburg weight, 100 lbs. of

Avhlch are equal to 107 lbs. English. This testing of the weights

affords a useful check and verification when a doubt exists

whether sheep have been fairly shorn, and places substance in its

proper position.

" Mr. Marshall exhibited, in the Section of Agricultural

Products, five fleeces of wool, which were minutely inspected

by the authorities, and thus noticed :

—

"'Three Lincoln hog fleeces, very fine, each 17 lbs. (Ham-
burg). Two fleeces from two-years old sheep, heavy and good,

each 19 lbs. The length of the staple upon the ram-hogs shown
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in the classes was 18 inches, in broad locks of a bright, rich,

yellow-lustre caste.'"

Machinery and Implement Department.—In this depart-

ment the only money prizes were given to the Steam-Plough
competitors ; to all other successful exhibitors the awards were

made in Medals in Gold, Silver, and Bronze.

The Steam-Plough competition took place under the most
unsatisfactory conditions ; indeed it would have been well-nigh

impossible to have selected a piece of ground less suited to

exhibit the great advantages which it possesses, as regards both

economy and excellence of work. The fault of selection, how-
ever, was not that of the Executive Committee, as, although every

exertion was made by them, it was found impossible, owing to

the nature and the occupation of the surface round the city, to

obtain any other land, within a convenient distance, sufficiently

large for the purposes of the trial. The costs the Committee
were called upon to incur, for the temporary occupation and use

even of this unsuitable land, were at the rate of about 25/. per acre.

There were four competitors for the prizes—Messrs. Fowler and
J. and F. Howard, who exhibited their well-known respective

methods of Steam Cultivation ; and Messrs. Ransome and Sims,

and Richardson and Darley, who used modifications of Fowler's

arrangement. The 1st prize of 700 thalers (105/.) was awarded
to Mr. Fowler, and the 2nd of 300 thalers (45/.) to Messrs.

Howards for their different methods of applying steam-power
to ploughs and the cultivation of the soil; and a "special"
Gold Medal was given to each of the other competitors for their

modifications of Fowler's apparatus. The trials excited the

greatest interest
;
and, notwithstanding the want of ready access

to the ground, the spirited outlay of the Executive Committee
was rewarded by a clear profit of 91/. from the proceeds of

admission to the trial ground, although the expenses incurred for

the land for these and the Reaping-machines' trials had been

0177 marks = 368/. 15s. Qd..

The following awards of Medals were also made :

—

Gold Medal.—Messrs. Barrett, Exall, and Andreves ; Garrett and* Son
;

J. and F. Howard ; Ransome and Sims
;
Clayton and Shuttleworth

;
Hornsby

and Sons.

Large Silver Medal.—Messrs. B. Samuelson and Co.
;
Aveling and Porter

;

II. Clayton and Co.; E. R. andF. Turner; Woods and Cocksedge ; A. C. Barn-

tell ; C. Burrell ; T. W. Ashby and Co.
;
Burgess and Key ; W. N. Nicholson

;

E. H. Bentall ; Priest and Woolnough ; Coleman and Sons
;
Ruston, Procter,

and Co. ;
Marshall, Sons and Co.

Small Silver Medal.—Messrs. W. C. Cambridge ; W. McCleman ; R. and

J. Linneker; W.Wilkinson; James Powis and Co.; Spear and Jackson;

vol; xxv. r
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Thompson and Avery ; Thomas Green and Son; K. Boby; Walter A. Woods

;

Brigham and Bickerton
;
Kemp, Murray, and Nicholson ; James Smith

and Son.

Large Bronze Medal.—Messrs. George Smith and Co. ; Stevens' Bread
Machinery Company ; F. Helmsing and Co. ; John Gouchcr ; T. B. and R. Hunt

;

Thomas Bradford ; G. W. Belding and Co. ; G. P. Dodge ; H. Puckering and
Co ; Doulton and Co. ; Webb and Son ; S. S. Wilkinson ; G. C. Scrulton

;

W. Smith ; J. W. Barrow and Co. ; J. J. Porter and Co. ; G. Bower.

Considering the small amount of publicity given to the details

of the proposed Show in this country, and considering also the

inopportune time (for us) at which it was to be held, inter-

fering so directly as it did with our own great annual Meeting at

Worcester, the names and contributions given show clearly the

interest taken by our breeders and machinists in such meetings,

and their readiness to take part in them, even under the adverse

circumstances as to the date at which the Hamburg Show was
held.

The Meeting at Hamburg commenced on Tuesday, the 14th

July, and our own Show-yard, at Worcester, was opened to the

public on Wednesday, the 15th ; thus retaining at home, without

doubt, not only many of our farmers and our engineers, but the

cattle and the implements which would otherwise have added
both to the number of the visitors and of the contributions to

the great Meeting at Hamburg. This clashing between the

great Meetings was unfortunate no doubt to both countries

;

but, under the circumstances, it appears to have been unavoid-

able. It would have been unreasonable for us to expect that our

interests and our convenience alone would be consulted in such

an undertaking. To its success the German element was of more
consequence and likely to contribute far more than the British

;

and the period of the Meeting was determined accordingly.

In Northern and Eastern Germany horses and sheep form the

most important features in stock-farming ;—in many of the coun-

tries on the Continent the former, indeed, come directly within the

superintendence of the Government. The Show would have been

deprived of its main features of interest and of benefit had these

two classes of stock not been fully represented ; and this could not

have been achieved had the period of the Meeting been fixed at

either an earlier or later date. It appears that the Stud-Horses do

not come in from the districts in which they are appointed to

serve until the last week in June, after which a clear week was
required to get them up into condition for the Show. On the

other hand, it was most important that the Sheep should be
exhibited in the wool, which the great flockmasters were un-

willing, for obvious reasons, should remain, at that season, unshorn

one day longer than was absolutely required by the circumstances
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of the Show. Thus a fair and reasonable explanation is afforded

of a circumstance which, at the time, was freely commented
upon by our countrymen, and appeared to some as a mistake or

an oversight.

The Show-ground was immediately outside the city gates, on

a large open space known as the " Heiligengeistfeld," and adjoin-

ing the city of Altona. It was thus readily accessible from all parts

of both cities. The accompanying ground-plan (p. 230), with its

explanatory" details, gives the mode of distribution of the space

occupied by it, which amounted to 1,598,430 square feet (Ham-
burg), or 32*4 acres ; the whole area being surrounded by a

10-foot deal fence.

This space was occupied as follows :

—

Square feet.

1. The entire horses in 11 sheds, covering* .. ..
.
1G,200

2. Mares, mares with foals, other horses in 9 sheds .. 27,200
3. Bulls and cows in 25 sheds 43,000
4. Sheep in 19 i sheds i 30,700

5. Pigs in 6£ sheds 10,920

G. Poultry in 3 sheds .. _
.. .. 2,750

7. Agricultural products in 0 sheds . . .... . . 27,000

8. Machinery and implements in 12 sheds .. .. 48,000

9. Machines, &c, in motion 167,082
10. Flower-show, 2 sheds 9,720

11. Offices of Executive Committee 4,830

12. Restaurateurs and retiring rooms 19,250

13. Refreshment tents, 4 8,000

14. Music pavilion 625
15. Photographic department 1,500

16. Water-closets, 6 1,500

17. Ring for horses 26,376

18. Sheds for forage, Utter, &c 5,000

19. „ corn for threshing 5,125

20. „ coals 4,038
21. Store-sheds for cattle classes 3,850
22. Sheds for machinery 15,500
25. Stalls for sick cattle .. .. ' 300
26. Wood-stores 2,774

27. Engineer's offices 900

Total space covered 482,140
Leaving free for the public 1,116,290

Total area enclosed 1,598,430

The prices for admission were as follows :—The first day,

July 14th (10 marks), lis. lOd. ; the 15th, 16th, 17th, and 18th

(1 thaler), 3s. ; the 19th (Sunday) (J mark), Id. ; the 20th (1 mark),

* The figures given are in the Hamburg measurement, the difference between
that and our own being but small ; 100 square feet Hamburg are equal to 88\'3G

English measurement.

R 2
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Is. 2d. ; 21st (1 thaler), 3s. ; 22nd and 23rd (£ mark), tyd. In

addition to tliose who paid the above prices for admission at the

gates, a large number of tickets (5168) were sold giving admis-

sion during the continuance of the Meeting. For these the

charge was 15 marks each, or 18s.

The number of persons admitted each day by tickets and by

payment at the gates was as follows :

—

By Admission Ticket. By Payment. Total.

July 14 .. 5,000 670 5,670

,| 15 .. 5,000 14,201 19,201

„ 16 .. .. 5,000 .. .. 19,086 24,086

„ 17

„ 18
5,000 19,571 24,571

5,000 12,658 17,658

„ 19 2,600 40,118 42,718

„ 20 .. 3,000 .. .. 44,507 47,507

» 21 .. 4,000 2,511 6,511

» 22 .. 1,000 2,990 3,990

„ 23 .. 600 1,404 2,004

* 36,200 157,716 193,916

The Finance department, the most satisfactory test of the

practical success of such undertakings, alone remains to be

touched upon. This presents a most satisfactory and encou-

raging appearance ; for although the total expenditure was no
less than 296,685 marks, or 17,706/. sterling, the nett proceeds

amounted to 376,615 marks, or = 22,457/. sterling, thus leaving

a clear surplus of receipts over expenditure of 79,480 marks, or

4751/. sterling.

The several details of the Expenditure may be considered under
the following heads :

—

1. Prizes in Money, Cups, and Medals.

2. Costs of construction, decoration, &c.

3. Working expenses.

4. Expenses of foreign Jurors and guests.

5. Expenses of administration.

6. Sundry expenses, including music, printing, advertise-

ments, &c. &c.

7. Surplus of receipts over expenditure.

* The numbers given of admissions by these tickets must be considered rather
as an estimate than as being strictly correct, as the registration was very imperfect.
At the same time it should be observed that the numbers given of admissions by
payment are in all probability considerably below the correct amount, as great
irregularities, on the part of the money takers in the admission department, were
discovered at an early period of the meeting.
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The several items of those expenses maybe perhaps best given

in a tabular form, as follows :

—

1. Prizes :

—

Marks current. £.

A. Ia money .. • *48,262} = *288P343
B. In cups 6,350 = 319-402

C. In medals 11,102$ = 662-835

3863-580

2. Construction, &c.

:

—
A. Buildings 95,1682 = 5681-716

B. Groundworks 4,966:1- = 296-492

C. Decorations 7,755? = 463-

D. Flower show 2,680£- = '160-044

E. Water supply and fittings 10,296 = 614-686

F. Lighting 418 = 24-955

7240-893

3. Working Expenses

:

—
A. Forage 13,963* = : 833-641

B. Coals 1,2342 = 73-716

C. Transport expenses 872} = 52-089

D. Land for steam-plough trials 6,177 = 368-776
' E. Fire insurance .. • .. 640 J- = 38-253

F. Police and fire-guard 3,757} = 224-328

G. Small expenses 3,198 = 190-925

1781-728

4. Expenses of sundry Jurors and guests .. .. 10,9212 = 662-044-

5. Expenses of Administration :
—

A. Salaries, presents, &c 28,939£ = 1727-716

. B. Hire of offices 1,260 = 75*223

C. Stationery, &c 8662 = 51-746

1854-685

6. Sundry Expenses

:

—
A. Music 1,800 = 107-462

B. Printing 23,513 = 1403-761

C. Advertisements 9,710} = 579-731

D. Postage and telegrams 2,373 = 141-671

E. Bank commission and loss on Change . . 1,455.! ' = 86-880

2319-505

7. Surplus

:

—
A. Claims on sundry exhibitors for disburse-) 14751 88*089

ments J '
2

B. Cash 78,005} = 4657-044

4745-133

* In these tables the pound sterling is calculated at 16 -*5 marks, the rate of
exchange at the time.
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The Receipts may be tabulated under the following heads :

—

1. For admissions to Show.
2. Entry-fees for Stock, &c.
3. Rent.

4. From sundry sources.

The details are as follows :

—

1. Personal Admissions

:

—
Murks. £.

A. Tickets for the meeting 77,520 = 4,628-059
*B. Cash taken at the doors .. .. .. 242,407 =14,472-059
C. Taken at steam plough and reaper trials .. 7,708£ = 4G0-208
'D. For catalogues 16,343 = 975-716

20,536-042

2. Entry Fees:—
Thalers. £.

A. For machinery, &c 4,047 = j 607'05

B. Stock 4,157£ = 623-625

C. Products 1,150 = 172-5

1403-175

3. Benl :— Marks current.

A. From restaurateurs 4,000 = 238-805

B. 4 refreshment tents 1,200 = 71-641

C. Photographic atelier J.25 = 7-462

317-908

4. Sundry Sources

:

—
A. Commission on auction sales 1,362J = 81-343

B. Sale of manure 515£ = 30 -776
0. „ surplus coals 1,3441 = 80-283

D. Interest on balances 253i = 15-134

207-536

Such are the details of the International Agricultural Meeting
at Hamburg, an undertaking as creditable to those who organised

and conducted- it as it was satisfactory to those who attended

£.
* On the Hth 400-000

„ 15th 2119-552

„ 16th 2848-656

„ 17th 2921-044

„ 18th 1889-253

„ 19th 1197-552

„ 20th '. .. • 2657-134

„ 21st 374-776

„ 22nd 44-626

„ 23rd 19462

14,472-055
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it, whether as exhibitors or merely visitors. The benefit, too,

to the country in Avhose interests it was mainly undertaken, cannot

well be overrated. The numbers who came from distant parts

to see it, in spite of the unfavourable, nay inclement, weather

during the entire period of the Show, testify to the interest it

excited, and to the sound judgment and discrimination of the

Executive Committee, who had recognised and supplied a re-

quirement of German agriculture.

Under even the unfavourable circumstances of a first attempt,

of bad weather, and of the unforeseen and lamentable loss Avhich

the Committee sustained on the very eve of the Meeting by the

death of its President,"* its success was beyond all expectation.

Let us hope, in the interest of agriculture generally, that a fes-

tival which has been so successfully inaugurated may be perpe-

tuated—that we may at no very distant day be again invited to

take part in another International gathering on the same ground
;

when I feel certain that the good results of the last will secure

even a greater proportion of exhibitors from Great Britain than

were then present, creditable though that proportion was.

Iohn Wilson.

IX.—PROFESSOR Toelcker's Annual Report. 1. Adulteration

of Oilcake ; 2. Of Artificial Manures ; 3. Analysis of Egyptian

Guano; 4. Of Nile-icater ; 5. Causes of Barrenness in Soils;

6. Subjects recently under Investigation.

In my last annual Report I directed attention to the enormous
extent to which oilcakes, professedly sold as genuine, were

mixed with cheap refuse feeding-materials, or with more or less

unwholesome foreign impurities, imported with the seed from

which such cakes were made.

1. At the request of the Council I delivered a lecture before

the Society on the subject of cake adulteration, which appears

to have attracted considerable attention in the agricultural and
commercial community, and I have now the satisfaction to report

that a great improvement has taken place in the manufacture of

oilcakes. Amongst the samples sent for examination during the

past season, comparatively speaking, few were found to be grossly

adulterated or absolutely injurious to cattle, and a large propor-

tion were what they professed to be, pure genuine linseed-cakes

* On the death of Baron Ernst Merck the Presidency of the Executive Com-
mittee devolved upon Mr. Aug. Jos. Schon, under whose able management, aided

by the personal exertions of his colleagues, the Meeting was conducted to such a

successful termination. To this gentleman I am indebted for the statistical details

given in this Report.
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of superior quality. Still, however, inferior and more or less

impure cakes find their way into the hands of the agriculturist

;

and continued vigilance on the part of the purchaser is still

desirable, in order to put the trade in oilcakes into a liealthy con-

dition. A step in the right direction has lately been taken by

the seed-crushers themselves, who, to check seed-importers in

the practice of mixing linseed with worthless and often injurious

weed-seeds before it reaches the shores of England, have

organized a plan which will secure the importation of linseed,

containing not more than 5 or 6 per cent, of foreign impurities.

Little or no difficulty may therefore be expected in procuring

pure linseed-cakes, provided a fair remunerative price is paid for

them.

The best cakes examined by me this season were of English

make, stamped " Pure." Almost equal to them I found several

samples of Marseilles cake. The latter, however, though pure

and superior to the generality of English cake, are, as a rule,

not quite so good as the best English or American, inasmuch
as they are too hard pressed, and, consequently, rather deficient

in oil. For store stock, on the other hand, they will be found an

economical food on account of their moderate price. In buying

this cake, care should be taken to select good samples, inasmuch
as it is frequently mixed with nut-cake.

Decorticated cotton-cake, which is only made in America,

is now seldom seen in the market, and its place is now taken

almost entirely by whole-seed cake of English make. In former

years, cases of so-called poisoning with cotton-cake were fre-

quently brought under my notice ; in the past season only three

or four instances of the injurious effects from its use were re-

ferred to me : from this it may be inferred that English cotton-

cake is now generally sold in a better condition than formerly.

This, indeed, is the case. Having failed to detect an essentially

poisonous matter in any of the cotton-cakes, which, nevertheless,

unquestionably had an injurious, and, in many cases, fatal effect

upon the animals to which they were given, I looked closely into

this matter, and learned that the injurv to cattle was produced by
the hard, indigestible, and badly comminated husk. My sug-

gestion to remove a portion of the coarser husk by screening, and
to reduce the remainder into a tolerably fine powder, has been
adopted by several makers, who have thus removed the chief

defects that characterize all cakes in which the husk may be seen

in large fragments. Inferior cake has always a brownish colour,

instead of a more greenish-yellow appearance.

2. The lecture on Manure Experiments on Grass-land delivered

by me last May has led to an extended correspondence, and
elicited many inquiries from members of the Society, affording an
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indication that the improvement of grass-land is now receiving a

greater share of attention than formerly.

It is with satisfaction that I have to report that the adultera-

tion of artificial manures is decreasing from year to year. Few
samples of Peruvian guano are now found to be adulterated,

and superphosphate of lime and similar fertilizers are generally

sold in a better condition and of higher intrinsic value than in

former years.

3. A new description of guano was recently sent me for

examination from Egypt.
Two samples were found on analysis to contain in 100 parts

:

No. 1. No. 2.

Moisture .. .. 17*19 15-06
'Organic matter and salts of ammonia 39'50 39*30
Phosphates of lime and magnesia (bone-earth) . . 18-28 19*89

Sulphate of lime 2-76 3-15

Alkaline salts (chiefly chloride of sodium) .. .. 20-93 20*39

Insoluble siliceous matter 1-34 2-21

100-00 100-00

'Containing nitrogen 11*81 10-93

Equal to ammonia 13-97 13-27

Though not equal to Peruvian guano, these two samples are

very valuable, and richer in nitrogenized organic matters than

most other varieties of guano and artificial manures. Whether
this guano is found in large quantities or not, and is likely to be
imported into England, I have not as yet been able to ascertain.

4. The Government of Egypt for some time past has actively

encouraged agricultural improvements. In the course of an inves-

tigation into the agricultural resources of that country, specimens

of Nile-water were lately sent to me, that I might endeavour to

determine the causes of the remarkable fertilizing effects which
it produces, and to ascertain at what period of the rise of the

Nile the water is most valuable as a fertilizer.

The first specimen was taken at the beginning of the rise, and
on examination was found to contain, in an imperial gallon,

—

Grains.

Suspended matter 23*83

Soluble matter 17*87

The suspended matter, it will be seen, amounts to more than

the matter held in solution. It was found to consist of:

Grains.

Mineral substances (fine clay and sand) .. .. 20*89

•Organic matter 2*94

23*83

^Containing nitrogen

Equal to ammonia
•11

13
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The clear filtered water left on evaporation, when dried at 300°

Fahrenheit, 17 -87 grains of dry residue, which, on analysis,

produced :

Organic matter 2"12

Oxides of iron and alumina, with traces of phosphoric acid *07

Silicate of lime 1'85

Carbonate of lime 4 -36

Carbonate of magnesia 2*81

Carbonate of potash '66

Carbonate of soda 3*26

Chloride of sodium 2*30

Sulphate of potash '93

Nitrate of potash "18

The proportion of soluble matters in this specimen of Nile-

water, it will be seen, is very trifling. On the other hand, it

contains a good deal of carbonate of soda and magnesia. When
filtered, and deprived thereby of its sediment, which appears

to be mainly instrumental in renewing the fertility of the land,

Nile-water is wholesome and agreeable to the taste.

The second specimen of Nile-water was taken at the height of

the flood, and distinguished from the first sample by a bright,

almost blood-red colour.

On standing for a considerable length of time it lost its colour,

and deposited per imperial gallon, 87*51 grains of solid matter,

which consisted of

—

Mineral substances (extremely 'fine clay and sand, con- \ o-i.nn

taining a great deal of oxide of iron) : .. /
""Organic matters 5*85

87-51

Containing nitrogen *26

Equal to ammonia "31

The filtered and clear water on evaporation and drying at

300° Fahr., furnished 11*88 grains of solid residue per imperial

gallon. This residue, on analysis, yielded

—

Organic matter l
-54

Oxides of iron and alumina, with traces of phosphoric acid 1'04

Carbonate of lime 1*41

Silicate of lime 3 -87
Sulphate of lime T32
Chloride of sodium '79

Carbonate of soda "48

Nitrate of potash *84

Carbonate of magnesia 1*15

The red colour of this Nile-water I find not to be due to

organic matter, but to extremely finely-divided oxide of iron.

This red peroxide remains in suspension for weeks together, and
thus imparts a bright red colour to the water.

,



238 Animal Report on Adulterations, Sfc.

There is a good deal of difference in the composition of Nile-

water taken at the beginning and at the height of the flood. In

the latter stage the suspended matter is nearly four times as large

as at the beginning of the rise. On the other hand, the amount
of soluble matter is a good deal less. The decrease of soluble

organic matter in the second specimen is very remarkable, and
as there is much more nitrate of potash in the water at the height

of the flood, it would appear that the nitrogenous organic matter

is rapidly converted into nitric acid, which, uniting with potash,

forms nitrate of potash, a constituent which has been discovered

before in Nile-water, but, as far as I know, not quantitively

determined.

Although the soluble saline constituents which are present in

this and other waters used for irrigation contribute to their fer-

tilizing properties, in the case of Nile-water it is chiefly the

suspended matter which produces the well-known and astonishing

effects upon vegetation. In this suspended matter we have both

mineral and organic matters in a highly divided and most
effective condition. If it be remembered that the second speci-

men of water contained a quantity of suspended organic matter,

which on decomposition furnishes 3-10ths per cent, of ammonia
in round numbers, and that, consequently, every 1000 gallons, in

addition to an enormous quantity of mineral food for plants,

contain an amount of organic matter in suspension which, when
deposited on the land, will gradually generate no less than 300 lbs.

of ammonia, no surprise will be felt at the results practically

obtained in the irrigated districts of Egypt.

My object in relating some of the details which were brought

to light in the course of my examination of Nile-water, is to

direct the attention of the English farmers to the benefits which
are in most cases likely to result from a good system of irriga-

tion. It is well known that some waters are better adapted for

irrigating purposes than others ; but our information on the par-

ticular circumstances which determine their relative value is

very limited. This subject is well worth a careful and extended

chemical investigation.

5. For some time past my attention has been directed to an

examination into the causes of that barrenness which characterizes

some soils, and the great fertility which distinguishes others.

Several soils have lately been examined by me, which were
almost completely barren, and yet neither in their texture nor any
other physical characteristic presented any indication that marked
them as such.

Some important results have been obtained already, and others

may perhaps follow on further pursuing this inquiry.
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6. In addition to the usual analytical work for members of the

Society, and the investigation to which reference has been made

in the preceding observations, the following experiments were

carried on by me during the past season :

—

1. On Milk and Dairy-management :—
On this subject, and on the composition of annatto, papers,

embodying the results of my investigations, appeared in the last

number of the Journal.

2. On the Solubility of Phosphatic Materials in Water and

Saline Liquids :
—

The results of this investigation are ready for publication,

and will form the subject of a paper in a future number of the

Journal.

3. On the means of preserving and rendering more efficient

the Fertilizing Constituents of Peruvian Guano :

—

A paper on the subject will be found in the present number of

the Journal.

4. Experiments with Nitrate of Soda on the Wheat-crop :

—

The results of these experiments fully confirm the favourable

opinions which I expressed in former communications of nitrate

of soda, when judiciously used as a top-dressing for wheat.

Thus, in one experiment, the produce of the land not top-dressed

was 38J bushels of wheat, and that of land top-dressed, at the

rate of 2 cwt. of nitrate of soda and 4 cwt. of salt per acre, was

49£ bushels.

The application of nitrate of soda, in conformity with the

results obtained in previous years, increased the yield of both

grain and straw.

5. Experiments with Salt on Mangold ; Swedes and Turnips ;

Wheat :

—

The crop of Swedes and turnips were such failures that no
satisfactory conclusion can be drawn from the experiments. In

the Mangold crop, when grown on heavy land, no effect was
observable, but on light sandy soil, a beneficial result followed

from the use of salt. Applied to wheat, it decidedly checked
the development of the leaf and stem ; but whilst less straw was
obtained from land so top-dressed, the yield of grain was neither

diminished nor increased.

Augustus Voelcker.

12, Hanover Square, London,

December, 1863.

Analyses
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Analyses made for Members of the Royal Agricultural Society,

January to December, 1863.

Guano 40
Superphosphates and similar artificial manures .. .. 64
Nitrate of soda and salts of ammonia 25
Refuse manures 29
Bone-dust '

, 24
Limestones and mails 37
Soils 28
Waters 10
Oilcakes 91
Feeding-meals and vegetable productions 10
Examinations for poison 5

363

X.

—

Salt Experiments and Mangolds. By Dr. Augustus
Voelcker.

COMMON salt has been employed in all ages and in all countries

for the purpose of promoting the growth of cereal and legu-

minous crops, grass, and roots—in short, every description of

agricultural produce.

It has, moreover, been specially recommended, by experienced

and intelligent farmers, as a most useful accessory manure
for the mangold crop. On the strength of their testimony it

must be admitted that salt has proved of much utility to mangolds
in many instances, yet we must be prepared to meet with others

in which it is certainly useless, and may even be hurtful.

When facts appear to contradict each other, it is of no avail to

deny the validity of practical evidence, or to accept only those

facts as true which agree best with our individual experience

;

we must rather try to gather information from our failures, as

well as from successful experiments. In common agricultural

life an experiment with this or that manure by which a con-

siderable increase in the crop is obtained is characterised as a

success ; but if unattended by such increase, as a failure : whereas,

in reality, such a success is often rather a failure. For, in a more
philosophical sense, experiments are really successful only when
they teach something that can be clearly recognised as an abiding

lesson either for warning or for imitation. Upon the accumula-

tion of a mass of such well-ascertained facts, our ultimate object,

namely the establishment of general principles applicable to agri-

culture, must depend.

In this more philosophical sense, it must be confessed that we
do not possess many successful agricultural experiments with salt.

It has, perhaps, been tried more extensively and under a greater

variety of circumstances than any other fertilizer, and yet in
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general no better answer can be given to the inquiry " What
have we learned from these trials ? " than simply this :

" in some
cases salt did good—and in others, not." Such a reply clearly

can be no guide for successful applications in future.

Impressed with the reputation which salt has gained as a

manure for mangolds, I tried some experiments in 1862 in the

hope of ascertaining the quantities which might be used to

the best advantage. In recording the results of these and similar

experiments, I consider it very important that the physical and

chemical properties of the soil should be described as carefully

as possible. Observations on a large scale have convinced me
that the nature of the soil has a great deal to do with the success

or failure in all cases where salt is tried as a manure.

The field in which the experiments were tried was in excel-

lent condition, both as regards manuring and mechanical work-

ing. It bore clover in I860, and a good crop of wheat in 1861.

It received a good dressing of dung in the autumn of 1861, and
was in capital order when the mangolds were sown in 1862.

The soil was a calcareous clay, containing no sand, and a suffi-

cient amount of clay to render it decidedly heavy and difficult to

work in wet weather. The subsoil on which it rests is stiff clay.

A portion of the soil, taken from a large sample removed from
different parts of the field, was submitted to analysis, and the

following results obtained :

—

Composition of Soilfrom Experimental Mangold-field of the Royal

Agricultural College Farm, Cirencester.

Moisture (when analysed) 4-710

Organic matter and water of combination .. .. 1O022
Oxides of iron and alumina 15'602

Carbonate of lime 16-448
Sulphate of lime -375

Phosphoric acid -072
Carbonate of magnesia -798

Potash -832

Soda • -098

Insoluble siliceous matter (clay) .. • 50-787

99-744

It will be seen that clay is the preponderating constituent of

this soil, which contains also a considerable proportion of car-

bonate of lime.

Nine plots of l-20th of an acre were selected for the experi-

ments from the most even part of the mangold-field. The man-
golds grew vigorously where the salt was sown by hand along both
sides of the drills on the 29th of July. Each plot consisted of four
drills. One plot received no salt ; the eight others were dressed at

the rate of from 1 to 8 cwts. of common salt per acre. The roots

were counted and carefully weighed after cleaning and dressing.
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The following Table shows the results that were obtained :

—

Experiments with Salt upon Mangolds (Orange Globe).

Plots of

A Acre-

Salt applied

per Acre.

Number of
Roots

per Plot."

Produce per Plot. Produce per Acre.

cwts. Cwts. qrs. lbs. Tons. cwts. lbs.

No. 1 1 482 16 3 8 16 13 48
0 2 516 16 0 23 16 4 12

,', 3 3 498 14 o 21 14 13 4

>i 4 4 . 517 14 3 17 14 15 4
5 Nothing

5

497 15 0 12 15 2 16
6 546 18 0 27 18 4 92

. i 7 6 480 16 2 13 16 12 36

>> 8 7 502 14 1 19 14 8 44

,, 9 8 515 14 3 25 14 16 52

These experiments, it must be confessed, are not calculated to

demonstrate the utility of salt as a manure for mangolds.

On four plots the produce was actually slightly lower than on
the plot not dressed with salt, and, omitting plot No. 6, the

increase in the crop on three plots was but inconsiderable.

The result obtained on plot No. 6 is evidently exceptional, the

much larger number of roots grown on this plot having, no doubt,

affected the product. It is likewise possible. that more farmyard-

manure may have been accidentally dropped here than on other

portions of the experimental field. In all probability, the dif-

ferences in the amount of produce of all the nine plots are rather

due to the difficulty of distributing farmyard-manure uniformly,

and to the natural variations in the productive powers of the dif-

ferent parts of the field, than to the use of salt.

Whatever may be the cause of the variations in the produce,

salt evidently did not produce a decidedly beneficial effect upon
the mangold-crop.

All the roots of each plot were carefully weighed, and it is

incumbent on the experimenter faithfully to record the results,

though they may present discrepancies for which an explanation

cannot be given.

In conclusion, it is well to bear in mind that the soil of the

experimental field was a stifnsh calcareous clay. On land of

that character, common salt, if I am not mistaken, seldom pro-

duces any good effect; whilst on light sandy soils, if my expe-

rience teaches me true, it is generally applied with great success.

It would, therefore, be wrong to say in a general way that salt

is of no use to mangolds ; all that can be said with propriety is,

that in the preceding experiments it did not produce a decidedly

beneficial effect upon that crop.

12, Hanover Square, London (W.), February, 1864.
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XI.

—

Statistics of Live Stock for Consumption in the Metropolis.

By Robert Herbert.

DURING the last six months of 1863, the metropolitan cattle-

market was somewhat heavily supplied with beasts, which with

few exceptions came to hand in excellent condition, and met a

ready sale at steady prices. The past may be considered as one

of the most successful, if not the most profitable, seasons on

record for the production of fat stock, as regards both England
and Scotland, but in the beasts derived from Ireland no improve-
ment has been apparent, and they have therefore changed hands
heavily at moderate rates, notwithstanding that only 11,280 beasts

were received from that quarter, against 14,820 in the corre-

sponding period in 1862, and 14,340 in 1861. The supply
from Lincolnshire, Leicestershire, and Northamptonshire com-
prised 66,510 head

;
being a slight falling off compared with

the previous year. From various other counties, exclusive of the

eastern districts, 21,250 head were reported; Avhilst from Scot-

land the arrivals were on a fair average scale.

Although the crop of grass" was deficient in most parts of the

United Kingdom, and the quantity of hay secured was scarcely

an average, most breeds of sheep made their appearance in greatly

improved condition. The Downs, half-breds, Leicesters, Lin-

colns, Kents, and Hampshire Downs especially were in prime
order

;
nevertheless, the mutton trade was in a healthy state, and

prices were remarkably steady. Up to quite the close of the

season lambs came forward in rather large numbersj and the

sale for them was rather active at high rates. Calves and pigs

were in but moderate request, and the supplies in the market
were far from extensive. The annexed Table shows the total

numbers of each kind of stock exhibited in the last six months
the year 1853, as well as in those of the last four years :

—

Total Supplies of Stock Exhibited.

Last half of year. Beasts. Cows. Sheep and Lambs. Calves. Pigs.

1853 .. .. 149,008 3191 860,800 17,058 15,284
1860 .. .. 145,420 3015 762,740 15,766 15,470
1861 .. .. 149,750 3187 774,260 12,441 20,116
1862 .. .. 159,450 3148 759,671 12,579 18,220
1863 .. .. 168,232 3127 761,070 14,822 17,550

The excess in the total supply of beasts over that of the last

six months in 1862—8782 head-—arose from large arrivals from
the Continent, which rather exceeded 61,000 head against 37,843
head in the preceding year. It follows, therefore, that the

VOL. XXV. S
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additional supplies Lave been made up of foreign importations.

1 he district bullock arrivals are detailed in the following state-

ment :

—

District Bulloch Arrivals.

Last half of year.
Northern
Districts.

Eastern
Districts.

Other parts of

. England.
Scotland. Ireland.

1853 .. ..

'

54,650 8650 14,500 4728 7,412
1860 .. .. 66,140 9500 20,500 1151 7,852
1861 .. .. 71,450 2500 9,700 4586 14,340
1862 .. .. 74,570 5050 19,620 3307 14,820
1863 .. .. 66,510 3S50 21,250 3213 11,280

The supplies of foreign stock showed greatly improved quality.

Many of the beasts sold at from 25/. to 29/. ; whilst some of the

sheep realized as much as 62s. each. At these rates they were
taken somewhat freely by the West-end butchers. These remarks
have special reference to the arrivals from Holland. Those
from Germany exhibited slightly improved points ; but their

general condition was inferior. TJ"he calves and pigs were, if

anything, of better quality than in the two previous years :

—

Imports of Foreign Stock into London during the last Six Months
o/1863.

From Beasts. Sheep. Lambs. Calves. Pigs.

Amsterdam .. 165 10,715
Antwerp 46 120 764
Boulogne 28 30

3 619 842 24
Calais 287 221
Corunna 388
Doidt 4 ,312 IS, 099 5.S04 342
Gluckstadt .. .. 13

Hamburg 1 628 32,705 24 7,421
Harlingen 10 1-14 29,960 1,212 2 ,344 9 , 749
Medemblik .. 1 158 30,430 55
New Dieppe .. 131 3,440 162

536
206 538 16 409 44

Rotterdam 13,162 68,600 4,454 13 078 1,471
Tonniug 24 874 27,969 6,275 4
Vigo 1 053

Total .. .. 61 435 223,424 17,785 17 497 IS, 936

The foregoing return shows a large increase in the exports

from Harlingen, Rotterdam, and Tonning. From Bremen,
Dordt, &c, the shipments were likewise on an improved scale.

The number of sheep shipped from Hamburg was about 7000



for Consumption in the Metropolis. 245

in excess of 1862, in the last six months of which 37,843 beasts,

178,554 sheep, 12,279 lambs, 11,436 calves, and 12,232 pigs,

were received from all sources into London. The statistics

issued by the Board of Trade thus return the importations into

the United Kingdom during the last six months of the following

years :

—

Imports into the United Kingdom.

Year. Beasts.
Sheep

and Lambs.
Calves. Pigs.

1862 .. t. 57^356 250,140 19,610 17,279
1861 .. .. 59,049 266,249 19,715 25,919
1860 .. .. 59,817 243,804 19,594 21 ,510
'1859 .. .. 48,841 192,750 14,764 9,965
1858 .. .. 54,348 163,840 19,494 11,315
1857 .. .. 51,155 147,096 18,273 10,172
1856 .. .. 51,418 131,472 16,179 9,707
1855 .. .. 55,222 142,712 14,905 11,762
1854 .. .. 65,881 145,406 16,355 10,440

The quotations, taking the average of the last six months,

were 2d. per 8 lbs. higher for beef, and 4J. per 8 lbs. higher for

mutton, than in 3 862. They compare with previous years as

under :

—

Average Prices of Beef and Mutton.

Per 8 lbs. to sink the Offal.

Beef.

1849. 1850. 1851. 1852. 1853.

s. d. s. d. s. d. s. d. s. d.

3 0 2 8 2 8 2 4 2 8

3 8 3 4 3 6 3 4 3 8

4 2 4 0 3 10 3 10 • 4 10

1854. 1855. 1856. 1857. 1858.

s. d. s. d. s. d. s. d. s. d.

3 2 3 4 2 10 2 10 2 10
4 0 4 2 4 0 3 10 4 0
5 0 5 2 5 2 4 10 5 2

1859. 1860. 1861. 1862. 1863.

s. d. s. d. s. d. s. d. s. d.

2 10 2 8 3 0 3 2 3 4
4 0 4 0 4 0 4 0 4 2
5 2 5 4 5 0 4 10 5 0

s 2
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Mutton.

1849. 1850. 1851. 1852. 1853.

s. d. s. rf. s. d. s. d. S. (/.

3 4 2 10 2 8 2 10 2 10
Middling .

.

3 10 3 4 3 10 4 4
4 4 4 2 4 0 4 8 5 2

1854. 1855. 1856. 1857. 1858.

s. d. s. cf. s. d. s. d. *. rf.

3 2 3 6 3 6 3 0 2 10
Middling 4 0 4 2 4 4 4 2 4 0

5 0 5 0 % 4 5 4 5 2

1859. 1860. 1861. 1862. 1863.

s. d. s. d. s. rf. s. d. s. tt

3 0 3 2 3 2 3 8 4 0

4 2 4 6 4 6 4 8 5 0

5 2 5 10 5 8 5 6 5 10

Owing to the fine condition in which both beasts and sheep
have come to hand, the supply of rough fat has considerably

increased, and the price has fallen to 2s. Id. per 8 lbs. against

2s. 3jrf. in 1862. If we may judge from the quality of the stock

in the hands of the Norfolk graziers, and the present state of

the tallow market, there is very little prospect of fat becoming
dearer.

Advices from Holland and Denmark state that in all pro-

bability increased shipments of stock will be made to this country

in 1864. But they probably will not more than balance our
increasing consumption. The steady increase in our home pro-

duction of really consumable meat will, however, prevent any
decided advance in prices.

Newgate and Leadenhall markets have been heavily supplied

with each kind of meat—the arrivals from Scotland and the

north of England having been very large—yet the trade has

been firm.

The state of the wool trade during the last six months may be
briefly referred to. The unusually high prices demanded for

cotton, arising from its scarcity, and the active inquiry for

woollen goods for export, produced a firm market for all descrip-

tions of wool, and a rise in the quotations of 2d. per lb. on tjie

average sales. The quantity of English wool taken by con-

tinental houses exhibited a deficiency when compared with
some former periods ; but their purchases of colonial were on an
extensive scale. The market was, therefore, relieved of any excess

in the supplies arriving from our colonies, and the bulk of our
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native clip was worked up at home. In the year, two public

sales of English wool were held in the metropolis, and the whole

of the quantities offered, about 2500 packs, was readily disposed

of. The experiment will, we understand, be repeated ; but as

yet it has not met with much success, the prices realised at the

auctions not having exceeded those offered to the growers in

various localities. During the whole of 1803 the importations

of wool into England were as follows, compared with 1862 :

—

1862. 1863.

Bales. Bales.

Colonial 345,605 375,010
Foreign 222,063 220,316

Total 567,668 595,326

There was, it will be perceived, a slight falling off in the

supply of foreign wool at hand last year, but an increase in

colonial of 29,405 bales. The export trade took off about

50,000,000 lbs. of colonial, 14,000,000 lbs. foreign, and

8,500,000 lbs. English, or in all 72,500,000 lbs. In the pre-

vious year the aggregate shipments were about 60,000,000 lbs.

The present market value of each kind of English wool is as

follows :

—

per lb.

s. d. s. d.

Shropshire Down tegs 1 5 to 2 1

„ ewes 1 11 to 1 Hi
„ lambs 1 4 to 1 4{

South Down tegs 1 9i to 1 10i
LeicestersWre ewes and wethers 1 5 to 1 Hi

lambs 1 22 to 1 65
Somersetshire ewes and wethers 1 11 to 1 11-J

Hertfordshire ewes and wethers 1 85 to 1 10J
Lincolnshire hoggets 2 1 to 2 2

„ ewes and wethers 1 6| to 1 Hi
Wiltshire, Hampshire, &c, tegs 1 10| to 1 11

„ ,, ewes and wethers .. 1 9j to 1 9?

„ „ lambs 1 5i to 1 8f
Kent tegs 2 U to 2 2

,, ewes and wethers .. 2 0 to 2 OJ-

„ lambs 1 6 to 1 6i
Norfolk, Suffolk and Essex tegs 1 9i to 2 0£

„ „ ewes and wethers .. 1 82 to 1 Hi

The continuance of a high range in the value of money in the

discount market is calculated to have some influence upon the

demand for wool : but so long as cotton is selling at high cur-

rencies, so long shall we have a steady sale for home and colonial

qualities.

4, Argyle Square, St. Pancras, London.
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MISCELLANEOUS COMMUNICATIONS AND
NOTICES.

1.

—

Swedes, Mangold, and the Steam-Plough. By Charles
Lawrence.

In the 22nd Volume of our Journal I gave some reasons for con-

sidering it desirable to invite members of the Society to com-
municate, in short articles, the results of any experiments they

might have made, or of any special modes of treatment in the

cultivation of various crops, and in the management and feeding

of animals, under some such head as " Miscellaneous Communi-
cations." Reports of this description are often productive of

utility beyond their intrinsic merits. They set men thinking,

and thus become the origin of more important practices. I

send another specimen of the contributions to which I referred,

in the hope of encouraging others to do the like.

Some three or four years ago I recommended the mixture of

mangold and Swedes in the same field, in another publication ;
*

and I gave my reasons for the adoption of that course. Having
occasionally since observed the admixture, adopted in various

ways without attention to the special grounds on which it was
recommended, I will here repeat the principles on which I

adopted and have continued it with satisfactory results.

The deterioration of the Swede crop of late years has been

matter of common remark ; and has been attributed, reasonably

enough, to the too frequent repetition of the crop on the same
ground. It had been my practice, as is usual, to feed off the

Swedes on the land with sheep ;" which produced a heavy

growth of barley, but always more or less laid by heavy rains in

June and July, to the great damage of the corn, and the clovers

sown with it. This was a source of double mischief, requiring

remedy. As the mangolds are necessarily hauled off for storing

near the feeding-stalls, it occurred to me that both the dif-

ficulties which I have referred to might be obviated by grow-

ing a given number of rows of Swedes, and then the same
number of rows of mangolds, alternately over the field ; and by
merely reversing the order of these roots when the field should

come again in course for the root-crop, the result would be

* My ' Han'dy-Book for YouDg Farmers.' Longman and Co.
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that the Swedes and mangold would be repeated on the same

ground, onre only in eight years ; and half the crop, the Swedes

only, would be fed off, to the benefit of the barley. The sheep

being folded across the lines of the root-crop, the whole field

would be equally manured to the advantage of the barley. As
the land requires the same preparation for the Swedes as for

the mangold, there is no practical difficulty in this arrangement,

though the periods of sowing vary. We drill the rows for the

mangolds the latter end of April, and those set out for Swedes
the beginning of June.

As a mere matter of detail, 12 rows of each are found a con-

venient number. If 28 inches apart, each crop would occupy a

space of about 28 feet in width. If the 12 rows are pulled, and
placed ready for topping in four lines, reckoning. 3 feet for each

line, there will be 8 feet clear on either side for the carts when
removing the mangolds.

The cultivation of roots, in these days, naturally suggests to

the mind the preparation for them by the agency of steam. I

do not possess the requisite engine and implements, but- as my
farm adjoins that of the Agricultural College, I have hired their

engine and Mr. Fowler's plough the last three autumns. The
two first seasons we used the regular plough, turning over a
furrow averaging about nine or ten inches in depth, for the

ensuing root-crops. The result was the two worst crops of

Swedes and mangolds I have ever experienced. I record this in

order to prevent any farmer who may have screwed up his

courage to hire a steam-apparatus from being hastily discou-

raged by a similar result from a repetition of the experiment.

The comparative inferiority of the first crop under such circum-

stances, to a greater or less extent, is a necessary result, unless

the plough be followed by the cultivator drawn by the same
agency, at the same depth, once or more in the following Spring.

Otherwise, the seed will be deposited in soil which has not been
for ages exposed to those influences which are essential to the

formation of a proper seed-bed. Any attempt to accomplish the

due admixture of this subsoil with the productive soil at a depth of

10 inches by the ordinary cultivator worked by horses would be
fruitless. It is only by the product of the entire course of crop-

ping, whatever that may be, that the result of the first operation

by steam-power can be justly estimated.

From the first moment I saw the plough at work, I had the

impression it was not the right implement. I very much pre-

ferred the state in which the land was left by Mr. Smith's
cultivator, which, according to my judgment, leaves the land in

a much more favourable position for atmospheric culture during
the Winter, and consequently for spring tillage. Last autumn
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I used what are called the digging breasts on Fowler's plough
with much satisfaction. I regard these digging breasts as a step

in the right direction towards the more effectual smashing up
adopted by Mr. Smith. It so chanced that I visited his farm
early in the spring, when he was commencing his operations on
land turned up by his implement in the previous autumn, and I

had an opportunity of comparing the state of it with that of

mine, which had been turned down by the steam-plough at the

same season. I consider my land naturally superior to that

which surrounds Mr. Smith's farm, and much more easy to

cultivate ; but while my deep furrow remained unbroken, there

having been very little frost during the winter, involving the

necessity of expensive and repeated cultivation, with a most un-

unsatisfactory seed-bed at last, 1 found Mr. Smith actually drilling

his beans in an admirably prepared soil, the drill preceded by
cultivating tines on the same frame as his drill, on the land

smashed up by his machine the previous autumn, without any
intervening operation. It is true that Mr. Smith's land had
undergone a similar autumn preparation in a previous course

;

but it was clear to me that the actual working condition of his

land resulted chiefly from the greater extent of surface favourably

presented to atmospheric influences during the winter.

Cirencester, January 23rxl, 1864.

2.

—

Method of converting old Barns into Cattle-Boxes.

" To P. H. Frere, Esq.

" Dear Sir,—As you asked me to send you an account of

my method of converting old-fashioned barns into cattle-boxes, I

beg t$ hand you the following short paper, with an illustration

referring to a barn fitted up on my own property at Bursledon,

near Southampton.
" Having during the last seven years thrashed the whole of

my corn by steam-power, and believing that corn is generally

better placed in ricks than in barns for that purpose, and my
barns having been empty during ten months of the year, I have

adopted the practice of feeding cattle of different ages in them,

as I invariably cut my clovers for soiling stock in the green state,

instead of incurring the expense and risk of making hay. I

have found there is no accommodation for feeding cattle under

cover equal to that afforded by an old-fashioned thatched barn,

which is warm in the winter and cool and healthy for the

animals in the summer; and although I have designed and built

upon properties under my agency cattle-boxes upon the newest
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and most approved principle, and have also seen some of the

best cattle-feeding establishments in the kingdom, yet I assert

that practically, for both summer and winter feeding of cattle of

different ages under cover, I have seen nothing to equal the

advantages to be derived from an old barn properly fitted up,

^the roof being usually so much higher than that of buildings

specially designed for box-feeding. The accompanying illustra-

tion exhibits what was originally a barn, with straw-house

attached ; the barn-part is fitted up so that it may be filled with

corn at harvest, and it has been thus used during the present

season—the corn was threshed out at the end of six weeks, and
it has since been occupied by both store and fatting cattle. It

will be noticed in the sketch that the rails dividing the boxes

are made to take apart.

" My estimate of constructing the boxes is as follows :

—

£. g. d.

Required G rails of fir poles, 11 feet long and about 3j
inches diameter, with ends chopped square to fit into the

supports, say Qd. each 0 3 0
Two upright fir posts, 8 inches diameter, let into the

"round 2 feet, and screwed at top to tie-beams of barn,

at 3s. each 06 0
12 iron brackets made of J by inch wrought iron,

at 8d. each 08 0
2 slabs, 10^ feet long, at side of feeding path, 2s. each .. 0 4 0
10 yards of cube digging 0 5 0
Carpenter's wages for erection, &c 0 30

Total cost of each box £19 0

" This must be considered a very moderate amount, and it may
be further diminished upon all soils, excepting gravel or stone,

by breaking up the bottom of the boxes
;
which, after being

saturated with the liquid-manure, may be removed with the

dung when the boxes are cleaned out
;

this, being repeated a few

times, will excavate the boxes to the required depth of 2 feet.

" In most cases it will require care not to disturb the ground-
pinning brickwork ; I therefore leave about 8 inches width of

soil next to the brickwork.
" It will be found that the barn-floor, being 13 feet by 24 feet,

affords ample room for the cutting of turnips, chaff, &c., and
also store-room for a considerable quantity of roots and hay,

and the feeding-path leading from the floor gives access to all

the boxes alike.

"The accommodation requisite for cattle whilst feeding under
cover is so much on the increase, that the question how boxes
can most readily and economically be furnished is interesting to

both landlord and tenant ; the former, although desirous of
encouraging the latter to keep a larger number of cattle, may



252 Method of converting old Barns into Cattle-Boxes.

hesitate before putting up new buildings for the purpose, but

may fairly point out to the tenant the purposes to which the

ordinary barns of the farm may be converted.
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" At the same time the cost is so small, as I have here shown,

that few tenants would object to fitting up barns in the manner
described, if the landlord granted permission and at the same
time allowed some of the materials.

i " Joseph Blundell, Land Agent, &c.

" Burshdon, Nov. 26th, 1863."

3.—On Regulating the Sex of the Offspring of Animals*

If there be any device for regulating the sex of the offspring of

our flocks and herds, every breeder is interested in knowing it

;

even if a hint can be given which only improves his chance,

without costing much trouble, it still is a boon.

It would seem from the following testimonial that Professor

•Thury of Geneva had got some insight into one of the factors

which enter into this complicated and mysterious problem :

—

"I, G. Cornaz, manager of the property of my deceased

father, M. A. Cornaz, late President of the Agricultural Society

of Roman Switzerland at Montet, Canton de Vaud, hereby

certify that I received from M. Thury, Feb. 18, 1861, a paper

containing confidential instructions for the purpose of making a

practical experiment to ascertain the law which regulates the

sex of the offspring of animals.
" I have applied these directions to my herd of cows, and

have obtained at once, without any tentative trial, the desired

results.

" In the first instance, in 22 successive cases, I endeavoured

to obtain heifer-calves. My cows were Swiss, and my bull a

pure Durham. Heifer calves were, therefore, in request—bull

calves only fit for the butcher ; in every instance I obtained the

desired result.

" Later, when I had bought a pure-bred Durham cow, I was
anxious to breed a bull to take the place of the one which I had
bought at a large price. Again I acted according to Professor

Thury's directions, which are ready of application, and again I

was successful.

" Besides my Durham bull, I designedly bred 6 half-bred

oxen for the plough from cows selected for their colour and size.

My herd comprised 40 cows of all ages.

" On the whole I have tried the new directions twenty-nine

times, and in each case obtained the desired result, male or

female ; I have had no instance of failure. I personally watched

* For the materials on which this and the following papers are based the editor
is indebted to the ' Journal d'Agriculture Pratique.'
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each trial. I can consequently declare that I consider Professor

Thury's system to be real and certain, and 1 hope that all

breeders will speedily profit by it.

" Drawn up at Montet, February 10, 1863.

" (Signed), G. Cornaz.'*

We may learn from a pamphlet of Professor Thury, ' On
the Law which regulates the Sex of Plants and Animals,' what
is his scientific theory, and what are the practical directions

which he deduces from it.

The following statement is a brief summary of his views.

Starting with the vegetable kingdom, Professor Thury adopts

the theory of Knight, who, in concert with Wolff, De Candolle,

and Robert Brown, considered stamens and pistils to be funda-

mentally identical (both being modifications of the leaf), and
further regarded the production of the male organ in plants as

due to greater maturity or more perfect development.

Considering how general the laws of Nature are, the Pro-

fessor infers that the propagation of animals follows an ana-

logous course. He states that it has already been admitted

that for certain oviparous animals the last hatchings produce

males ; that Huber recognized as fact that early fecundation

produces female bees, and vice versa ; and so from one step to

another he arrives at the conclusion that an egg yet unimpreg-
nated, is female during the first part of its passage down to the

matrix, and male in the last part. The sex, then, of the creature

will depend on the degree to which the egg is matured at the

moment of fecundation. He therefore considers it to be a

general law that fecundation which follows shortly after " heat

"

or menstruation breeds female offspring, and vice versa.

The following are his directions and cautions :

—

1. The peculiarities of different cows should be observed and

taken into account. The number of hours during which they

take the bull varies from 24 to 48. To obtain a heifer, the

first part of this period is selected ; for a bull-calf, the latter

part.

Exceptional animals, s"uch as are fat or tied-up, afford no fair

criterion ; but healthy, well-conditioned specimens, living in

the open air, should be selected for experiment.

These views must only be taken for what they are worth ; so

far as the result depends on the mother, and she is a fair repre-

sentative of her sex, the hint may be serviceable ; but that the

sex of the offspring is quite independent of the sire, as is here

assumed, is a doctrine which will not pass unchallenged.
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I will conclude this notice by an extract from a letter addressed

to me on this subject by Professor Wilson :

—

" It is very desirable that these principles should be properly

tested on a sufficiently large scale, and by reliable persons who
would themselves take care that the advice given should be

correctly followed. A few years' experience would then enable

us to determine whether M. Thury's deductions are valid as

a law."

4.

—

Professor Ville's Experiments on the Growth of Wheat.

It may be well for the same Journal which records the

important results of Mr. Lawes' continuous experiment on

the growth of wheat, to make some mention of trials now in.

progress in France, undertaken with a similar aim and resting

on a somewhat similar basis.

M. Ville has been for some time known as a man of science

who had turned his attention to vegetable physiology in con-

nection with chemistry, and his experiments for testing the

conditions of the growth of plants in artificial soils and atmo-

spheres have excited the more notice because the results he

obtained were at variance with those of Boussingault and others.

M. Ville affirms with increasing confidence the doctrine that

plants can, to some extent, feed directly upon the nitrogen in

the air ; a belief which Boussingault seems to have been con-

strained by his own most accurate experiments to renounce, even

in regard to that tribe of plants for which he had formed
favourable anticipations.

That zealous patron of Agriculture, the Emperor of the

French, has installed M. Ville in a Professorship of Natural

Philosophy at Paris ; has provided for him a splendid laboratory

on a scale which rivals Rothamsted
;

and, to complete the

parallel, has put at the disposal of the Professor trial-fields at

the Imperial Farm of Vincennes, where the doctrines of the

class-room are set forth in field doctrines, and illustrated by
growing practical results. The three varieties of plants have been
selected for a continuous experiment in the same soil with the

same chemical fertilizers : wheat, to represent the cereals
;
peas,

for the leguminosae ; and beet-root.

These trials have already been maintained for three years
;

and the wheat crop, now to be recorded, is the third produced in

three successive seasons from one dressing applied in December,
1860.

It has been objected to Mr. Lawes, by Baron Liebig, that his

dicta have been verified only on one class of soils ; and the

objection, so far as it is correct, is important : it is therefore a
happy circumstance that the land assigned to M. Ville is
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a very porous sandy loam resting on gravel which contrasts

favourably with the clayey loam that overlies the chalk at

Rotbamsted. In the words of M. Barral, " Le sol en est

argilo siliceux, de consistance assez legere melange de gravier,

avec un soussol forme d'un gravier assez compacte." This
is evidently a poor soil, and therefore well suited for testing

the relative action of different manures. In one respect, how-
ever, it seems doubtful whether the French trial-field, situate

on the skirt of the Wood of Vincennes, be a good repre-

sentative of general husbandry ; for if it be new land—a recent

clearing on which humus has more or less accumulated, the

advocates of the mineral theory will hardly have pitched upon
a fair field of battle.

Preparatory to the experiments, the soil was stirred to the

depth of from 8 to 10 inches bv the hand-grubber (la beche) a

short-handled picker, with either a broad point or with bent

prongs,—a most effective implement in the hand of the peasant

proprietor for autumn or winter cultivation.

M. Ville's design is to test manures of four different classes,

nitrogenous, phosphatic, calcareous, and alkaline, in varied com-
binations, and in contrast with the unmanured soil.

To this end, directly after the grubbing, the trial wheat-plots

(1 are= 4 poles nearly) received in December, 1860, the

following dressings as here computed for the English acre :

—

lba.

Muriate of ammonia 579
Phosphate of lime 352
Double silicate of potash and lime .. .. 528

The muriate of ammonia was derived from the sal ammoniac
of commerce, it contained 24 ,

!)2 per cent, of nitrogen ; this supply

was reckoned to correspond with that furnished in 10 tons 18 cwts.

of farmyard manure. The phosphate of lime was obtained from

the precipitation of chloride of calcium by phosphate of soda ; it

was consequently a very pure and fine substance. The double

silicate of potash and lime was provided by M. Kuhlmann, of

Lille, and it contained one-third part of potash, one-third of

lime, and one-third of silica, or silicious acid. The cost was
estimated at from 8/. to 91. 10s. per acre.

This single dressing has afforded three successive crops (two

of spring wheat, the last of winter wheat), amounting each

year, as the ' Moniteur ' asserts, to 35 hectolitres per hectare

(38\ bushels per acre).

The Abbe Moigno in his Journal, ' Les Mondes,' speaks of

these crops as " the most astonishing verifications of the experi-

ments of the laboratory," demonstrating the part which each

constituent of a complete manure plays in the development of
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the plant, and the consequent shortcomings of partial dressings
;

the absolute necessity of nitrogen for wheat, of silica for peas,

and of potash for both one and the other, being thus forced upon
the view. But we have a more severe and perhaps a more ex-

perienced witness and critic than these in M. Barral, the Editor

of the ' Journal d'Agriculture Pratique.'

That accomplished Editor, it appears, has occupied a position

in some degree antagonistic to M. Ville, being in part influenced
" by his reverence for an illustrious savant (Boussingault), whose
opinions M. Ville had attacked." A sense of public duty

almost constrained M. Barral to visit Vincennes, where he

was courteously received and urged to inspect in person the

harvesting of certain of the trial plots. The general survey,

and the table of results which follow, rest upon his excellent

authority. " A glance at the different plots," he writes, " was
sufficient to show, that where a dressing of manures, complete

according to M. Ville's view, had been applied, the crop would
exceed 30 hectolitres (33 bushels per acre), and that on the other

plots the yield would fall much below 20 (22 bushels).

He further states:—"On the 23rd of July a square which
had received the complete manure was cut and thrashed in my
presence, and on the 30th of July one-half of another plot which
had only received phosphate of lime. On that same day the crop

on an unmanured plot, which had been previously cut, was also

thrashed." (These plots were part of the third successive wheat-

crop from land cultivated and manured in I860.)

The seed had been sown by hand at the rate of rather more
than 1^ bushels per acre in lines about 5|- inches apart. Each
experimental plot (are) contained 8 beds a metre (39 inches)

wide, having 7 drills with a path nearly 13 inches wide between
the beds, a cord being fixed round each bed to support the ears.

The plots tested varied in extent from 4 poles (the unma-
nured) to about 105 square yards (for the complete manure), and
60 square yards (for the phosphate). M. Barral gives the details

in full, but it will best suit our purpose to give only the

results as adjusted to our own measures and weights :

—

Crop per Acre.
Ville's complete

Manure.
Phosphate of Lime

alone, 352 lbs.
No Manure.

Chaff and short stuff .

.

Corn

lbs. cwts. lbs.

5670=50 70
645
3324=19 80

lbs. cwts. lbs.

15*4=16 28
264
862= 7 78

lbs. cwts. lbs.

1821=16 28
290
721= 6 49

Yield in bushels .. 575 14-4 12-2

Weight per hectolitre ..

K1I.

79-5
KU.
75*

KU.
74-5
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These results, adds M. Barral, speak for themselves. To
obtain such an excess of produce for three successive years, if it

has been done for three years, at a cost of from 8/. to 9/. per acre,

is magnificent.

Due allowance must, however, be made for the effect of the

trenching, and of the subdivision into squares (and possibly for

an unusual supply of humus), but otherwise it would seem that

if a mixture of chemical manure, such as may be represented by
nitrate of soda and phosphate of lime, with the addition of some
potash, gave good results on such a soil as this, we may hope
to find them generally effectual. The four principal elements

are thus provided : other constituents are not less necessary,

but in such small quantities that most soils have already a

sufficient supply.

The real importance of these minor constituents is well illus-

trated by some experiments on the minute must-plant (Ascophora

nigrans), conducted by Professor Raulin of Brest, as quoted by
M. Barral. The Professor writes, " By a judicious choice of

mineral substances, this plant may be made to develope itself in

an artificial medium as rapidly as in its most appropriate natural

fluids. Vegetation continues till one constituent runs short. The
mineral substances requisite may thus be stated in their order

of importance—Phosphorus, Potash, Magnesia, Sulphur, Man-
ganese. These were supplied in the form of phosphate of

ammonia, carbonates of potash and magnesia, sulphate of potash,

and carbonate of manganese. If a fluid which contains all these

substances will produce, say 20 grains of this plant, one that

only differs from it by the absence of manganese will then only

produce 5 grains in the same time ; if sulphur be withheld the

product will only reach 2 grains ; if magnesia or sulphur, only

1 grain ; if phosphorus, only half a grain. The required amount
of these substances is very small, amounting to not more than

2 per cent, of the plant's bulk of even phosphorus, which is most

in requisition ; there are probably yet other substances which
likewise enter into its constitution, but in still smaller degree."

This illustration of the wide difference which subsists between

manures which are practically complete, and those which
fulfil the rigorous scientific conditions of completeness, may
fitly close this notice of signal, if not exceptional, success obtained

by the use of artificial manures on a light porous soil.

5.— The Artificial Fecundation of Cereal and other Crops.

Much interest and discussion has been excited of late in France

by M. D. Hooibrenk's proposed methods of increasing the pro-

duce both of corn and of fruit-trees, which have attracted the

attention of the Emperor, have been investigated by a special
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commission of the highest character, have been the subject of

several official documents published in the 1 Moniteur,' and have

been honoured with a special notice in the ' Ministerial Report

'

on the present status of the Empire.
Our agricultural press has, from time to time, given currency

to much of this intelligence, yet it may be well to lay it before

our readers in a combined form, much condensed, freely rendered

into English rather than closely translated, the quantities being

given in English weights and measures, that the report may be

intelligible to the ordinary farmer, which otherwise is not the case.

Since the experiments which affect corn-crops concern us more
than those made on vines and fruit-trees, our attention will be

restricted to the former class.

The practical aspect of the question will best be gathered from

the careful directions issued by Marshal \aillant, as head of

the Commission, to ensure completeness for the fresh trials which
are to be made in 1864 at the Imperial farms, at the leading

agricultural colleges, and on the estates of some distinguished

agriculturists.

If the results obtained by one series of tests may be thoroughly

relied on as representing the average effect produced on large

fields of similar quality, treated alike, M. Hooibrenk will have
converted one of the curiosities of garden practice into a most
important feature in the management of the farm. It is, how-
ever, unfortunate that a second test, emanating from the same
high authorities, more accurately executed, but on a still smaller

scale, gave results much at variance with the first.

In 1863, the chief experiments have been* conducted on the

well-known estate of Sillery, in Champagne, the property of M.
Jacquesson, a gentleman of the highest character and position,

who invited M. Hooibrenk to take up his residence in France.

The experiments were there tried on a large scale for wheat,

rye, oats, and barley, growing on 200 acres, in fields of 37£ acres

and upwards. In these fields two-and-a-half acres were left in

their ordinary state, and the rest operated upon. The plots hitherto

tested have, however, contained only 4 rods and a square metre

(3D inches) respectively, so that we may look for the result of

the thrashing of the general crops with some interest.

Let Mr. Hooibrenk first state his theory respecting artificial

fecundation in his own way. He teaches us that : It is not so

simple a matter as it appears at first sight, to decide whether a
crop is in flower or not ; as your decision depends on the direction

in which you walk, the stamens which turn to the east or the

south being commonly developed before those on the west and
north sides.

It is a general rule in the vegetable kinsdom that the pistil or

VOL. XXV. T
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female organ is ready to be impregnated before tlie pollen on the

stamens is matured. Here, as in the animal kingdom, the female

organ is the more precocious ; it is also the more susceptible of

injury from rain, fog, frost, or insects, which may disturb the

little honey-drop placed on its tip to receive the pollen and trans-

mit it to the ovary—the seat of the embryo. If this drop have
disappeared, the advent of the pollen can do no. good;

The pollen, on the other hand, has such a hardy constitution

that it may be kept for seven or eight years without losing its

efficacy.

To remedy, as far as possible, this risk of injury, the fringe

used in the artificial process is moistened with honey, which is

the same substance as this drop—for the bees collect, hut do not

convert their store.

The law of cross-breeding applies as well to cereals as to all

other produce ; and the grain which is impregnated with pollen

from a neighbouring ear is always finer than that which has

received the pollen from the same ear.

The following is a summary of the advantages to be derived

from the artificial process :

—

1. The happiest moment is chosen for the fecundation, instead

of waiting for a breeze, which may not approach till the pistil

has been impaired.

2. Whereas, in a state of nature, a good many ovaries are

fecundated on the first day, on the second day not so many, on
the third still fewer, and so on for a week or even ten days, by
the artificial process, all that are ready are impregnated at once,

and nearly all the rest (those to the north and west especially),

within three or four days ; the grains therefore ripen, and are fit

for harvesting together.

3. Whereas, in the ordinary ear the grains are largest at the

bottom, and diminish as they mount upwards, until the topmost

spikelets are empty and unprofitable, " fecundation " makes all the

grains equal in size from bottom to top, and on all four faces of

the ear—all the spikelets are full, and the ear is as square as

possible.

4. The artificial process adds force and vigour to the whole

plant.

The Commission issued by M. Behec, Minister of Agricul-

ture, included M. Payen, the famous chemist and philosopher

;

M. Dailly, a practical agriculturist, member of the Central

Society of Agriculture ; M. Lefour, the late President of the

International Exhibition at Lille; with M. Simon, Chief Secre-

tary to the Minister.

Three Commissioners visited Sillery on the 24th of July, and
in their presence trial plots of 4 rods each of wheat and rye
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were cut, thrashed, weighed, and measured : the bailey and oats

were not then ripe, but a few days afterwards they underwent the

same test in the presence of the Communal authorities.

The results which then obtained the sanction of the Commis-
sion (pnt ete qfficiellement constates) were highly satisfactory to the

experimenter, who'felt warranted to state that his process had, on
an average, added 50 per cent, to the corn-crop, and that, in a

fine season, when artificial aid would be less telling than usual.

On the 10th of August the Commissioners read their Report
to the Central Society of Agriculture

;
up to the end of 1863

this Report had not yet been published. After this Report, M.
Dailly (the practical agriculturist of the Triumvirate) read a
memorandum relating to a second testing, which was published

in the ' Journal d'Agriculture Pratique,' from which the follow-

ing passages and calculations are extracted :

—

" The produce per are (4 poles), of which you have just

received the report, as tested at Sillery, on the 24th of July last,

by M. Payen, M. A. Simon, and myself (M. Lefour being pre-

vented by illness from accompanying us), corresponds with the

following crops per hectare.

Per Hectare. Per English Acre.

Hectolitres. Kilogrammes. Bushels. lbs.

Wheat fecundated* .. .. 41-5 3100 46 2728
Wheat not fecundated .. 30'5 2100 34 1848
Eye fecundated 34-5 2550 38 2244
Eye not fecundated .. .. 22-6 1000 25 140S

" If the number 100 represents the fecundated wheat and rye

crops, the natural crop of wheat will be represented in bulk as

73*49, and in weight as 67-74 ; and the rye-crop in bulk as

65-50, and in weight as 62*64.
" We thought it would be well to try whether the produce

obtained on a square metre (39 inches) corresponded with those

already determined on the plots of one ' are ' each. The four

plots were cut before our eyes, and the stalks gathered on each
were tied up and ticketed."

M. Dailly then states very minutely the extreme care with
which one-half of each of the four bundles was examined at

Paris ; the amount of straw, " short stuff," chaff, and grain, the

number of stalks of corn and stems of weeds, and the number of

grains required to fill a small measure—being carefully recorded.

This second trial, reduced to the same standard, gave results as

follows :—

* The wheat field, 37^ acres, had received 20 tons per acre of farm-yard manure,
according to the custom in Champagne. The rye, also 37^ acres, followed a
wheat-crop, no manure at all had been applied.

T 2
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Per Hectare. Per Acre.

Hectolitres. Kilogrammes. Bushels. lbs.

Wheat fecundated .. .. 35-00 2550 39 2240
Wheat not fecundated .. 32-00 2340 36 2059
Eye fecundated 28-40 2000 32 1760
Rye not fecundated .. .. 17-00 1200 19 960

Or, if as before, the fecundated crops be represented by 100,

then the natural wheat-crop is now represented in measure as

91'42, in weight as 9i -76 ; and the rye-crop in measure as59'89,

in weight as 60.

The half-bundle of the wheat left to nature contained 215 ripe

and 7 unripe stalks, in all 222, with two stems of weeds ; its

competitor had 225 ripe stalks and 13 weed stems. With the

rye, the natural crop had 142 stalks of corn, many of which were

blank, and 22 of weeds ; its rival had 242 stalks of ripe corn,

and 16 of weeds. M. Dailly aptly remarks that the produce

appeared to vary as the number of stems ; whereas the artificial

process could exert no influence except on the number and
weight of the grains in a given number of stems.

Of the natural wheat-crop only 166 grains were required to fill

a centilitre, as against 175 grains of the rival parcel ; but of the

natural rye-crop it took 259 grains as against 247.

It is elaborately calculated that the natural wheat-ear averaged

12 grains as against 13; and the natural rye 14 grains as

against 15.

The reader may, by a little attention, see for himself how con-

siderable the discrepancies are between the results of the two
trials ; and if the smaller bundles were a fair sample, how small

was the advantage gained in the quality of the ears. These
reports, which emanate from nearly the same authority, are per-

plexing, if not discouraging. That which is favourable to M.
Hooibrenk has the advantage of being based on the larger trial

of the two. Meanwhile there are many indications that the

question, though still an open one, is considered to possess much
interest and importance. The following instructions, issued by
Marshal Vaillant (which are here slightly abridged), bear suffi-

cient testimony to this.

Instructions for the Conduct of Experiments designed to test M.
Hooibrenk's Method of Artificial Fecundation, Sfc, of Cereals.

(Extracted from the ' Moniteur,' November 14th, 1863.)

M. Hooibrenk recommends the adoption of two distinct

processes :

—

1st. Rolling the corn three or four times after it is up ; and
2ndly. Artificial fecundation at the flowering season.

The first rolling should be done shortly after the corn is above
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ground, when it is about 3 inches high ; the second and third

severally at a week's interval.

They should be performed at a slow pace, and on a day which,

according to the usage of the district, would be considered

favourable for the purpose. The same track should be followed

each time and in the same direction, that the stems may be bent

to the same side.

Autumn corn which has been rolled before winter should have
one or two more rollings in spring, when vegetation revives.

The roller should be grooved ; it should be weighted according

to the nature of the soil and the custom of the neighbourhood.

(Experimenters will have a pattern roller delivered to them.)

If the autumn corn is "thrown out" by winter frost, the

common roll of the countrv should be used to set it firm again.

Rape and maize are not to be rolled.

Artificial fecundation is put in operation when the plant begins

to flower.

It is effected by a rope 25 to 30 yards long ; to this rope are

attached pieces of woollen twist (torsades de laine) 2 feet long,

so as to touch each other and form a continuous fringe. A little

piece of lead, the weight of a swan-shot, is fastened to one of the

threads at intervals of 4 inches. The wool employed should be

long and coarse.*

The threads are smeared with a small quantity of honey by
drawing the fringe through the moistened fingers.

To effect artificial fecundation the apparatus is drawn over the

corn. The fringe ought to trail over the whole length of the ear,

so that each spikelet, from the highest to the lowest, be brought
into contact with its threads. The workmen should also, as they

Avalk, make the rope shake the ears slightly. Three men are

required for the work : two, placed at either extremity of the

rope, draw it along ; the third supports it in the middle, and
gives it a slight lateral to-and-fro movement. This operation is

repeated three times, at an interval of one or two days, and in

calm weather. The first time it ought, as far as possible, to be
performed from east to west, the second time from west to east,

and for the last time the farmer may follow his discretion.

If there is dew or frost, the work should not begin before

10 A.M. ; it should not be done in the rain.

The crop should, in all other respects, be treated according to

the general practice of the neighbourhood in respect of tillage

and manuring.

For rapeseed, buckwheat, and maize, the same rope and the

* The rope complete may be bought of M. Boucley, Eue Montholon, No. 34,

Paris.
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same procedure may be adopted, except that for maize the leaden

weights should be heavier.

The apparatus should be washed after being used for each

variety of plant.

That the influence of each of M. Hooibrenk's suggestions

may be distinguishable, and clearness and precision given to the

results sought, the Commission suggests that the experiments
should be made in the following manner :

—

The fields selected for experiment should, as far as possible,

be similarly circumstanced as to soil, manure, tillage, and aspect,

and apart from woods, roads, and avenues of trees.

Each field should be divided into four plots.

To the first, the ordinary management of the district should be
applied.

On the second, rolling, but not fecundation, should be tried.

On the third, both the roll and the fringe should be used.

On the fourth, artificial fecundation should be tested without

rolling.

The experimental plots may be restricted to a square measured
off in the centre of an irregular field, or to four " lands " of like

quality.

The crop should be harvested at the same time and in the

same manner on all four plots ; the head and tail corn, the straw

and the short stuff, should each be separately ascertained.

At harvest time the number of stalks should be counted which
are growing on one square metre of ground of average character

in each of the four plots.

All these stems should then be carefully pulled up, so as to

preserve their roots, and they should be made into a bundle,

labelled .... and forwarded to the Commissioners.

The experimenter is to fill up a schedule, of Avhich a copy is

furnished, and send a description of the field and its position,

with an account of the fluctuations in the yield of the cereal

under trial for a series of years on that spot ; of the yield of

other portions of the field or fields not under experiment ; of the

cost of the men and horses employed in rolling and fecundating

the field ; and he is invited to give his opinion of the value of

the measures which M. Hooibrenk advocates.

One word of comment respecting the rolling referred to may
be of use. In the vineyard and orchard much of M. Hooibrenk's

art consists in giving to the side branches an inclination of 112
degrees. This idea has been imported into his cereal experi-

ments, where it is, perhaps, less at home, seeing that rolling

must cease before the stem is developed. This portion of the
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experiment is not as novel or as interesting as the other ;
since,

without connecting our practice with this new theory, good
farmers have not overlooked the use of the roll, so far as leisure

and a happy moment could be found.

It will, however, be useful to have the effects of repeated rollings

separately investigated and carefully recorded.

,
6.— The Lcporidc.

Both the farmer, who is more and more conversant with cross-

breeding, and the naturalist, who cannot stand apart from the

existing controversies on " species," are interested in the practical

development given in France of late to a race of hybrids between
the hare and the rabbit, which bears the name of " Leporide."

This half-bred has been reared during the last seventeen years

under the management of M. Roux, President or Vice President

of the Agricultural Society of Charente, who appears to be an
intelligent but unscientific and unobtrusive landed proprietor.

Its fame has been spread abroad by M. P. Broca, a French
naturalist, in a treatise on Hybridising, published in 1859,* who
twice visited and inspected M. Roux's establishment, and carefully

weighed his explanations.

It appears that among the recognised hybrid animals are found
(in addition to the mule) the offspring of the he-goat and the

ewe ; of the setter-dog and the bitch-wblf (of which breed four

generations were reared by Buffon) ; of the camel and drome-
dary ; Buffon's crosses between the ox, bison, and zebra ; and
those also obtained by John Hunter from dogs, jackals, and
wolves.

Moreover instances have been already recognised of a hybrid
birth from the hare and rabbit : between 1773 and 1780 the

Abbe Gagliari, near Oneglia, bred from the buck-rabbit and the

doe-liare, and Amorretti recorded the results in 1780. In 1831
the London Zoological Society received a communication relating .

to the chance birth of a hybrid from the buck-hare and doe-
rabbit.

In this case a leveret had been reared with two young rabbits,

buck and doe. The doe bore a litter of six young ones, of which
three were common rabbits and the other three resembled the

hare. One of the latter alone survived, and some years after was
dissected by Professor R. Owen, whose examination settled the

previously existing doubts as to the hare having been its 'sire.

Its intestines, it is said, corresponded neither with those of the
rabbit nor the hare ; the great bowel differed but little from that

of the rabbit, the smaller one was that of the hare. The skin

* ' Kecherches sur l'Hybridite Animate en general.
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resembled that of the hare, but the hind limbs were like those

of a rabbit, and the flesh was white. Owen recognised it as

a hybrid.

That hybrids may be produced between these two animals
seems not to be disputed ; but that hybrids should be prolific

and breed one with the other, or with either parent stock, has

been a point of acrimonious contention, which is not the less

bitter because it is prompted by a motive to which respect is due.

It has been a dogma of the Naturalists that hybrids of different

species are sterile, and the hare and rabbit are classed as belong-

ing to different species
;
moreover, points of religious belief have

got mixed up with the Naturalist's creed respecting "species."

So M. Roux and his reporters have been libellously assailed,

and the truth of their assertions tested, and, as it seems, con-

firmed.

M. Roux's object in his cross-breeding was to unite with the

prolific character of the rabbit some of the superior qualities of

the hare. With this view the doe-rabbit was at first preferred

(the doe-hare being a very shy breeder in confinement, besides

being less prolific), and further modifications in the race were

afterwards introduced. The first cross very nearly resembled the

rabbit ; the females among them were then put to the buck-hare,

and their produce were " larger and stronger than either father or

mother," yet in appearance they were only half way between the

hare and rabbit. M. Roux next bred from this second generation

(" inter se"), and the offspring resembled their parents, but the litters

diminished in number down to from two to five ; so a little more
rabbit blood was thought desirable, and the does, three-quarter

hare, were put to a half-bred buck. The result was quite satis-

factory—the produce exhibited the handsome features and form

of their mother, and they were prolific. When they were further

bred from "inter se," the litters numbered from five to eight,

and they were more hardy even than the rabbit, and easily-

reared : they grow fast, are precocious, and will begin to breed
• at four months. The gestation occupies thirty days

;
they suckle

for three weeks : twenty-seven days after the last birth the doe

may be put to the buck, and can very well rear six litters in a year.

It is stated that this breed supplies a large amount of meat for

the food consumed ; sold at the age of four months they make
two francs in the market, when the warren-rabbit fetches only one

franci When older their skin becomes more valuable than that

of the hare, and commonly sells for one franc. At a year old

they generally weigh from 8 to 11 lbs.; picked specimens have

attained to 12, 14, and even 17 lbs. With results such as these,

M. Roux considered that he had reached his aim, and this new
stamp of animal was to be retained and maintained.

^ To breed these animals the following course must be pursued:
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a leveret should be caught between twenty and thirty days old.

when he can live without being suckled ; he should be kept

with some young doe-rabbits of his own age, quite apart from

any other animals : he will grow up' with them, but continue to

be more shy than they. When they are of an age to breed,

all the does, except one or two, should be withdrawn, and shortly

these will be with young ; thev may then be removed and some
of the others brought back. The hare will after this be gene-

rally kept by himself, and the doe will be brought to him at

night, when all is quiet, and a covering will be put over the bars

of his hutch.

It appears that the number of the young at a birth depends on
the sire as well as on the dam : a doe-rabbit put to a hare, instead

of rabbit, will bring forth five to eight, instead of eight to twelve

young ones ; and again, as already stated, a buck hybrid of half-

rabbit blood increased the numbers of the quadroon litter. This
stock has now been kept up through some fourteen or fifteen

generations, and in consequence of the pains which have been

taken to avoid too much of breeding " in and in " they have

not fallen off in size or appearance.

M. Broca speaks of M. Roux as a gentleman who has no
pretensions whatever to scientific knowledge, and yet reports that

his whole account of the course of events tallies exactly with that

which an enlightened physiologist, familiar with the laws of
" Hyhridity" would have anticipated under the circumstances

;

and this he considers to be in itself strong evidence of the truth

and accuracy of his statements.

If our readers who are breeders of stock, have had patience to

proceed thus far, a word may suffice to point out to them that,

whatever be their flock or herd, they have a personal interest in

the broader features of this subject. Extreme cases are best

qualified to throw a light upon the mysteries of cross-breeding,

and to aid the investigation of the " laws of hybridity." The
less the affinity, the broader the contrasts between the two
parents, the more manifest and distinct will be the part which
each plays in moulding the nature of the offspring.

The hare and the rabbit are so little akin, that the idea of any
fusion between them has been a stumbling-block to orthodox
science. If we are satisfied that both the buck-rabbit and doe-

hare, and also the buck-hare and doe-rabbit, have been successfully

brought together, either of these two phases will be worthy of

examination, and the one will illustrate the other. M. Roux's
hybrids of different degrees, originating with the doe-rabbit, have
all had white flesh, like that of the rabbit in colour, though different

in flavour (Gagliari's, bred from the doe-hare, had red meat) ; their

coat is said to resemble the hare in its texture, but its colour is
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intermediate, a reddish grey ; the ears are as long as those of the

hare, with this peculiarity, that in many instances one ear is erect,

the other pendent ; their heads are larger than those of the rabbit,

the e3'e more prominent and placed nearer to the nostrils ; the

hind-legs are said to resemble the hare (Prof. Owen's report, as we
have seen, differed in this respect), the fore-legs are longer ; the

length of tail is intermediate. The rabbit-blood, through the

male or female alike, appears to give and maintain a prolific

character, that of the hare to impair it.

From such considerations M. Broca has been led to adopt a

distinction in the physical constitution, suggested by Bichat,

between the relative (or animal) life and the organic (or vege-

tative) life, and to consider that in hybrids the former is chiefly

influenced by the sire, the latter by the dam. The expression
t!

relative life " seems intended to signify all that tends to bring

the animal into relation with external objects—the organs or

instruments of perception, will, locomotion, sensation ; whilst

on the organic life depend digestion, secretion, nutrition : that is

to say, the formation of tissues through the blood in like manner
as wood is formed by sap, whence organic is nearly synonymous

frith vegetative life.

One illustration of the use to which such curiosities of phy-

siology may be put by farmers may serve as a fitting conclusion

to this statement. We have lately had before our eyes an in-

teresting lecture on the breeding and management of sheep from

Mr. Woods, agent to Lord Walsingham. The practical aim of

this address is especially manifested by the special notice it

directs to cross-breeding, as generally practised in Norfolk,

rather than of the management of his Lordship's first-rate South-

down flock.

Mr. Woods raises the question whether farmers should not

rather put a down-ram to long-woolled ewes than continue to

follow the converse practice. Now, if the flesh distinctly takes

after the dam, and " the consistence of the pelt " be that of the

sire, it would seem that we should lose rather than gain by the

change suggested. So far as quality of flesh is concerned, the

down-ewe is decidedly preferable, for the butcher values dark

meat, particularly in young animals ; so far as perception, and

will, and sensation influence the temperament, a placid long-

woolled sire will answer best. With respect to the wool, there

may be a doubt whether we should refer its character to the sire

or to the dam
;
yet this theory appears to support the preference

given to the sire bearing a heavy fleece. At all events, breeders

may get some food for meditation from the records of Cagliari's

and Roux's respective forms of hybrids.
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—

Agriculture of Hertfordshire. By H. EvERSHED.

Prize Essay.

HERTFORDSHIRE enjoys the climate of an inland southern county.

Its soil is generally uf fair quality, and capable of being- made
productive by liberal farming. It is rich in woods and timber,

which, if not conducive to improved farming, are by their luxu-

riance evidences of good hind, and must be reckoned among
those local attractions which have caused an unusual number of

country seats to be scattered over the county.

The soil, which, except when the chalk comes to the surface,

is clay, or a mixture of clay, loam and gravel, oftener heavy than

light, is usually well provided with natural drainage by -the

numerous streams, by inequalities in the surface, and by the

chalk substratum which underlies nearly all the county at various

depths.

The proximity of London has for generations given a stimulus

to some branches of its farming ; and of late years fresh encourage-

ment has been derived from railways and the increased require-

ments of the metropolis. The population in 1851 was 17o,9G2,

in 1861, 177,452. The area is 428,143 acres.

We are obliged to Mr. H. Thurnall, of Royston, for the follow-

ing statistics on the climate :

—

BiaUFALL at Eoystos, in Hkuts, during the Years 1860, 1861, 18G2,

and 18(>o.

Year. Jan. Feb. Mar. Apr. May. June. July. AU, Sept. Oct. Xov. Dec. Total. Remarks.

in. in. in. in. in. in. in. in. in. in. in. in. in.

1SGU 2-591 1-130 2-176 1-379 3-413 4-45r
. 1-419 3-847 3-031 1-211 2-431 2-476 29-55G Above average.

1361 1-299 2-0,7 1-912 0-82G 0-9G9 1-90L 3-291 0-630 1-032 1-0S3 3-424 1-36219-814 Bilow do.

1852 1-709 0-409 3-056 1-383 2-992 1-999 1-183 3-03J 2-009 2 69!) 1-411 1-523 33-323 About do.

1353 2-792 0-522 0-6G3 0-i9o 0-953 2-479 0-530 2-191 1-930 1-696 2-390 1-066 17*86i Below do.

(dry year).

The average yearly rainfall for Royston is about 24 or 25
inches.

Although Royston is remarkable for the number of days on
which rain falls, it nevertheless constitutes one of the driest parts

of the county, as the following Tables (taken from Mr. G. J.

Symons's well-known yearly accounts of British Rainfall) will

show :

—
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C In ( Innnstations. Authorities.

Height of l!ain

Gage.
Depth of Rain.

Above
Ground.

Abovo
Sea-
level.

I860. 1361. 1862. 1863.

Hertfordshire:—
ft. in. feet. inches. inches. inches! inches.

Watford . . . R. Eittlcboy, Esq. . 5 G 200? 35-00 20-19 2G-79
Watford House . H. Clutterbuck, Esq, 1 C> 27-52
T*j£isthury

, Wutloril 0 3 27-30
Reld'sWeir, Hod-)
desdon . . 5

X. Bcardmore, Esq. 2 0 82 21-98 25 72
w) m 5

Gorhambury . Mr. Kogue . 2 9 34-08 22 13 29-16 P r~t &•

ilemclhempstead . J. Dickinson and Co. 3 0 250 34-22 21-20 27-44 lit
Berkhampstead . W. Squire, Eeq. 1 6 370 36-24 24-10 29-50 Ww ***

Hitchln . . . W. Eucas, Esq. . . 2 0 22 52
Hoys ton . . . H. Worthara, Esq.

.

0 7 267 29 : 56 19
:

81 23-93

The South-midland Counties (including Hertfordshire), the

Eastern Counties, and Middlesex, are the driest counties in

England.

Soil and General Aspect.

If we except two patches of green sand with a little gault on

the borders of Bucks and Cambridgeshire, the chalk formation

occupies the whole of the county to the north of a line drawn
from a point just north of Bishop's Stortford, through Ware,
Hatfield, St. Albans, and Rickmansworth.
A stranger, however, on observing the chalk cropping out in

the deep lanes and cuttings might easily be misled as to the

general quality of the soil ; but the prevalence of the bare fallow

and the absence of the tinkling sheep-bell ought soon to unde-

ceive him. The land here is chiefly arable.

The remaining portion of the county south of the chalk

formation, and bordering on Essex and Middlesex, consists of

London and plastic clay. Here the clays and loam are generally

of greater depth, and better suited for pasture. The Middlesex

corner of the county is almost entirely devoted to grass-farming,

and the making of hay for the London market. In this district

the staple of the land is occasionally deep and fertile, as in the

nurseries at Sawbridgeworth, where the fruit-trees have under

them 10 feet of good loam. •

The richest tract in the county is said to be the sandy loam in

the valley of the Lea, from Hoddesdon to Cheshunt. This spot

is specially appropriated to market-gardening and to nurseries.

Some of the worst land is in several parishes east and south-

east of Stevenage, where the clay is of a poor, wet, hungry de-

scription, which cannot easily be improved.
Around Hatfield, Myms, and Northam, is a considerable tract

marked in Arthur Young's map of the soils "poor gravel." That
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eminent writer himself occupied a farm in the parish of North

Myms, and describes it in these graphic words :
" I know not

what epithet to give this soil; sterility falls short of the idea

—

a hungry, vitriolic gravel. I occupied for nine years the jaws

of a wolf. A nabob's fortune would sink in the attempt to raise

good crops in such a country."

It is remarkable that the hedges and timber are thrifty, and
show no sign of " sterility." This is owing to the subsoil being

cool, and favourable to their growth. The real sterility—for

this character is still retained—is partly owing to the mechanical

condition of the surface-soil, a mixture of sticky clay with the

gravel, which, cementing together, scarcely suffer the water to

pass into the chalk rock below. Though, after being drained,

the land dries more rapidly, even then its mechanical texture is

not sufficiently altered to admit of treading by sheep in winter.

Chalking is practised here with great advantage.

As a whole, the county is heavily wooded. On some estates a

great improvement has been effected by removing superfluous

fences ; but the land, especially when heavy, is often encumbered
with trees to an extent quite incompatible with good farming.

The strip of thin chalk land crossing the northern part of the

county, with its wide open fields and turnip and sheep farming,

is so suggestive of Cambridgeshire that the boundary of the

counties at Royston may well be passed without being remarked.

The natural division is found in the hills near Therfield, on the

great north road, when you plunge at once into Hertfordshire

proper, with its woods, small enclosures and heavily-timbered

fences.

We desire to give an accurate account of the usual system of

farming without needlessly dwelling on defects; and this is not

an easy task. In general, on every variety of soil, good and bad
management are blended together with such slight shades of

difference that a picture of their general aspect could hardly
be drawn, and if drawn would be unreadable. It is easy, how-
ever, as well as agreeable to find for description examples of

skilful management, such as alone are Avorthy of being copied.

*

Management of Light Land.

The greatest extent of light land is to be found in the southern

half of the county. The situation of the district within twenty-

five miles of London greatly influences the farming, and parti-

cularly the stock-keeping, since much of the produce, such as

roots, wheat-straw, and clover-hay—which elsewhere are made
into manure at home—are here sold with greater advantage.

Still, good examples of the skilful fattening of cattle in yards

x 2
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may be found even here. As the land is unfit for permanent

pasture, and the clovers are sold for hay, but few sheep or stock

of any kind are kept in the summer. In winter the fattening of

early lambs has long been practised ; some home-bred tegs or

store-sheep, bought in the. autumn, are also sold fat in spring.

The common rotation of crops is—1. Roots; 2. Barley; 3.

Clover (or mixed grasses) ; 4. Wheat ; often followed by, 5. Oats.

.Sainfoin, laid down for three years, is common.
The FalloiQ-Crop.—A few tares are grown for horses, followed

by white turnips for the ewes and lambs ; trifolium has been

tried, but it is not liked as sheep-feed, and as hay is coarse and

unsuited for the London market. Rye for spring-feed is occasion-

ally grown ; but this and other stubble-crops are generally disap-

proved, as interfering with the necessary tillage and with the main
fallow-crop. Mangold is grown to a small extent, and is invalu-

able for the ewes and lambs in April and May. Swedes are the

main fallow-crop. Their cultivation in Herts was considered by

Arthur Young to be in an advanced state, owing- to the command
of manure : artificial manures have now neutralised this advan-

tage. Three ploughings are usually given, commencing with a

6-inch or 7-inch furrow in autumn, by three horses, on wide

lands. In spring the furrow is turned back, and the scarifier is

used as often as may be necessary. The field is then set out in

ridges. 27-inch bouts are the most convenient width for the

dung-cart. A good marker is made by removing from Garrett's

horse-hoe the beam which carries the hoes, and substituting one

with the marking-shares at the required width. About 10 tons of

dung per acre are laid in the furrows, which, when the land is in

good order, are made and closed up with the double-breasted

plough ; 2 cwts. of superphosphate are drilled with the seed.

When artificial manure only is used the rows are 24 inches

apart, and about 4 cwts. of superphosphate are used. This is'

the usual system ; when higher farming is practised, li cwts.

or 2 cwts. of guano in addition are sown in the ridges.

Repeated horse-hoeings are given. The cost of hand-hoeing

is 6s. 9r/. per acre : viz. chopping out the young plant, 2s. Gd.
;

singling by women and children a week after, Is. 3d. ; after-

cleaning, 3s. That part of the crop, which will not be used

before Christmas is partially heaped and earthed in the field at

7s. per acre, topping and tailing included. An old-fashioned

practice, not abandoned though inferior to the last, is drawing
out a trench or furrow, every 4 yards, with two deep bouts of the

plough, placinrj the swedes, with their leaves and roots on, side

by side in the furrow, and then ploughing back the earth to

them. The root and top are thus kept alive, and the Irulb in great

measure protected from alternations of frost and thaw. In mild

•
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winters it answers very well, but in a long severe frost the frozen

roots are for a time unfit for use and after the thaw are much
injured in quality.

Mr. Thomas Smith, of Sandridge, has made a good fallow on

dry land with his steam-cultivator by the following simple
,

operations. The stubble-ground, smashed twice after harvest,

was left till spring*, and then harrowed and scarified by horses to

draw out the weeds ; steam-cultivated again in May, and then

ridged-up by horses and dunged. The swedes were a pretty

good crop, and better than if moisture had been lost by frequent

ploughings. Autumn cultivation has its advocates, but among
its opponents are many able farmers who prefer to keep the

plough steadily going, turning a good furrow after harvest,

instead of merely scratching the surface. Smashing with the

steam-cultivator is a different matter.

Barley.—Well-folded land is drilled as soon after the first

week in January as it is in good working order, with a view to

checking the exuberant growth of straw. March is the principal

seed month, and much .corn is put in later after the eWes and
lambs ; the middle of April should be the latest date. May
sow n barley is sure to be inferior in quality and yield. To avoid

this, swedes are either finished earlier or carted to the fallows or

clovers, and mangold are heaped in convenient situations to

succeed .the swedes. After the fold a rather shallow furrow is

given. In dry weather in March the drill may follow close

after the plough, with or without a scarifying, and generally

with two harrowings before and two after the drill, besides

rolling. Chevalier and long-eared Nottingham are the sorts

most in favour
; 2J bushels to 3i bushels of seed per acre.

Destruction of Charlock.—Charlock is here a troublesome weed :

hoeing and weeding are the usual, but incomplete, remedy. It

is fair better and cheaper in the end to take two successive green

crops and employ the interval in alternately sprouting and
destroying the store of seed in the soil. Weedings are expensive
and injurious both to corn-crops and to the clover or grass

seeds. (The best crop for the second year's fallow is mangold.)
It should succeed the latest-fed swedes, after one ploughing, with
a dressing of 2 cwts. of guano and 2 cwts. of superphosphate per
acre. If it be drilled a yard apart, and the plough used between
the rows all the summer, immense quantities of charlock-seed

will vegetate and be destroyed, and a bulky crop of mangold is

almost ensured. Wheat or barley follows, and will require a
light dressing of guano. The acreage under corn is thus for a

time reduced, but ample compensation will be found in the value

of the mangold crop, in the greater yield of corn per acre when
the land is thoroughly prepared, and in the abatement of an
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abiding nuisance. By this and similar methods we have seen a

farm entirely cleaned of this weed where it was once as " natural
"

as on other lands still summer-clad in the brightest yellow.

Clover, Sainfoin, Sfc.—Red clover or cow-grass is not a safe

" crop oftener than once in eight or ten years ; 12 lbs. of seed are

mixed with 6 lbs. of trefoil and sown with the hand-barrow ; a

seed-barrel fitted to a corn-drill saves 3 or 4 lbs. of seed per acre.

Alsike is seldom grown alone ; for admixture it may be recom-
mended as producing a heavy hay-crop. Stock do not much
like it in the green state and it yields no after-crop ; but it will

grow vigorously on " clover-sick " land, and if required to stand

two years will yield as bulky a crop the second year as the first.

The usual mixture of seeds is, of white clover 5 or 6 lbs., and
of trefoil 15 lbs. per acre, mown for hay and afterwards fed by
stock-sheep. Red clover is mown twice, if the second crop is

worth it. The hay is made on the swath to preserve the leaf;

it is turned 6 or 7 days after cutting, and cocking is avoided

unless the weather is fickle. The average crop is 1^ loads for

the first crop, and f or 1 load per acre the second crop.

Sainfoin.—4 bushels per acre of seed are drilled in spring-

corn. 7 inches apart. It is ploughed up, after three years, with a

deep furrow for oats, or occasionally for wheat. The objections

to a longer layer are the increased cost of cleaning the land and
the risk of wireworm in the next crop. Manure is seldom given.

The common sainfoin is preferred for general cultivation ; the

giant variety is the best to lay down for one year only. The
first crop is heavy, though coarse for hay ; and the after-crop,

stalky and inferior as feed or hay, is usually saved for seed,

and yields an average of 2 quarters per acre. It is easy to

thrash, and is worth about 40s. per quarter. The common sain-

foin comes rather later for hay, and, as the first year's crop is not

a full one, 8 lbs. of trefoil are sown with it to supply the defi-

ciency. The after-crop, which is too late and short for hay,

makes beautiful feed. The sheep should be removed by Michael-

mas, to allow the plant to make some aftergrowth ; if close

cropped, it would rot off at the crown in winter. Common sain-

foin, if saved for seed, must be fed until the beginning of June
like red clover, but here the hay is the most paying crop.

Wheat is drilled 7 or 8 inches apart in the row. The
lea is ploughed, when sufficiently wetted by rain, with a 5-inch

furrow, and is sometimes pressed by the common " presser," or

consolidated by using the Cambridge or Crosskill Roll. A
stale furrow is preferred for the seed. The usual seeding

on the chalk soils is large, 8 to 12 pecks per acre. Forty

or fifty bushels of soot, costing 7c?. per bushel, is a very

common top-dressing when no dung is used ; it is sown at a
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cost of 2s. Qd. and a quart of beer for a hundred bushels. Soot

is said to bring on the wheat gradually up to harvest, guano to

force and keep it green and growing too long. Soot is, however,

very liable to adulteration with sawdust .charred by copperas

and with ground cinders, &c, and the growth it induces under

these circumstances is much more gradual than is desirable!

Two cwts. of guano sown at seed-time, or in January or February

instead of April, is found to be a better and safer manure.

Wheat is rolled or clod-crushed in spring to set the young plant

and make it tiller. It is not hoed unless the land is foul, but

it is sometimes harrowed to destroy annual weeds. Red varieties

are the safest, though after favourable seasons white wheats come
more into favour. Mixed white and red seed is liked, and sells

readily. On light chalk and gravel land red Lammas wheat is

esteemed for its soft fine straw, suited for plaiting. The straw

is drawn by hand from the sheaf in the barn, and after the ears

have been cut off it is sold to the villagers at Id. or l^d. a lb.,

sometimes realizing nearly as much per acre as the corn. Twenty-
eight bushels of wheat is considered an average crop.

Oats.—The wheat-stubble is ploughed, with a furrow of 7

inches by 3 horses soon after Christmas : the land, if ploughed

earlier, is liable to get overrun with grasses. Black Tartarian

oats are drilled as early as February, and the red or early grey

oats as late as the 1st of April. Canadian oats are unproductive

except on very rich land. Scarifying previous to drilling is seldom

needed : neither dung nor artificial manure is generally applied,

though no crop yields a more certain return for outlay in guano

than oats
; 2|- cwts. per acre applied at the 'time of sowing Tar-

tarian oats frequently doubles the produce. Such a bulky crop

has the collateral advantage of keeping under charlock and other

weeds. Many intelligent farmers consider that the manage-
ment of the fifth crop, opposed as it is to the sound principle of

keeping the land in improving condition, is the weakest point in

the farming of this county. " To have the last crop of your

course the best" is a homely maxim, full of meaning. The
whole system of management should have this aim in view ; for

the cost of restoring condition to land is always greater than that

of keeping it in good heart. The crop of oats after wheat with-

out dressing seldom exceeds 5 quarters per acre ; with liberal

farming 7 to 9 quarters are as easily obtained. Winter oats are

grown to some extent to relieve the spring work and to extend

the period of harvest ; 3 to 3J bushels per acre are sown from
the middle of September to early in October.



27G Agriculture of Hertfordshire.

Fattening Lambs for the London Marltet.

On a stock-farm of 300 acres about 200 Hampshire evves arc

bought in July or August. They are kept on stubbles and
layers as long- as the feed lasts, and are then removed to the tur-

nips. White turnips are considered best for milk at the first

stage ; but later, when the lambs begin to eat, swedes are pre-

ferred, as being sounder and better food both for them and the

ewes. Hay-chaff is always given before lambing. Lambing
commences in the middle of December, and should be over by
the middle of January. The lambs fall in a fold, and, if strong,

are removed with their mothers to the turnip-fields in a lew days.

As soon as the lambs begin to cat they are supplied with cut

swedes, oil-cake, beans, and cut-clover chaff, ad libitum. Oats,

maize, and white or partridge peas are partially used. The ewes
are also supplied with an unlimited quantity of similar food, oil-

cake being preferred. The object is to sell them as soon after

the swedes are finished as possible, since clover and summer
forage arc too valuable for hay to be spared for them. As soon

as the lamb is of an age to eat freely, the ewe begins to thrive

fast, and with such liberal treatment is fat by the middle of May.
The best plan for late feeding is to remove the swedes or mangold
to the stubbles and clovers.

The horned Dorscts, which are sometimes kept, drop their lambs
a month earlier than others. A few of them arc sometimes mixed
with a Down flock, under the impression that they incite them
to earlier breeding. They are more prolific than other breeds,

and their lambs are larger, but only make the same price per

head as the Downs : 5 stones of 8 lbs. is a fair average weight

for the latter, and nearly 7 stones for the Dorsets.

Of late years 34.s. to 35s. per head has been the average price

of well-managed flocks, the first sales of the best lambs reaching

40s. The lambs were formerly all sent to market in one-horse

carts, and arc still frequently so conveyed. The sales commence
at twelve weeks old. The Oxford Down ram has been tried

lately, and also the Shropshire, but Southdown rams are pre-

ferred ; close-coated lambs fatting faster, and selling more freely.

The essentials in a good ram for this branch of breeding are, a

deep and heavy carcase, good quarters, and short wool.

Management of Heavy Land.

.
The greatest extent of heavy land is found in the northern

half of the county, and south of the Hitchin and Royston chalk-

hills.

Of this tract the eastern half is the heaviest and purest clay,
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often free from stones (which is not elsewhere the case), and
least intermixed with spots of light land.

There are a few large farms, but the average is under 300
acres. The woods are a feature of this district : the farms gene-

rally are too much burdened with hedges and timber, and the

fields too small.

The usual rotation is :

—

1. Fallow, or roots.

2. Barley, or sometimes wheat.

3. Clover.

4. Wheat.
5. Oats.

Or,

1. Fallow, or roots.

2. Wheat or barley.

3. Clover, or beans.

4. Wheat.

The latter is most common on the Essex side of the county,

where bean-cultivation is most in favour. Of late years the

growth ol winter-beans has increased considerably, and restricted

the five-field course, an advantageous change in most instances,

as it admits of better tillage, and the more frequent use oiLthe
hoe.

Stock-keeping and the growth of roots have here occupied

quite a secondary place.

Two opposite methods have of late been adopted for improv-

ing on the common system : the increase of returns from corn,

by more efficient tillage, and the use of artificial manures

;

or else the growth of roots and rape for early folding, or for

feeding in yards, or on the clovers in early spring. Without
here discussing the merits of the two systems we may observe

that the root-cultivation which some heavy-land farmers have

successfully practised is never remunerative unless accompanied
by a thorough knowledge of the art of stock-feeding.

The high price of stock has led to a pretty general increase

in the root-crops, of which a few acres are now grown on most
farms (though not usually under very liberal management),
to help the making of straw into manure. Store-cattle are then

wintered in the yards, or they are fatted off on cut roots, oil-

rake, and sometimes meal, cotton-cake mixed with straw-chaff.

Hay is more frequently sold than used at home. Pigs are bred
and fattened to a small extent.

Farm-horses are generally bought out of Lincolnshire and else-

where. Twenty years ago it was common to buy in young horses

ol 21r or 3 years old from the midland counties, keep them at

half work, and sell them at five years old, well fed up, to the

London draymen. But this trade has entirely died out, the

constant care and favour which the colt requires being incom-
patible with the requirements of such tillage-farms.
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Though neither the breeding nor the fattening of sheep is

carried out to a large extent, most of the better farms have a flock

of ewes, generally Hants Downs. The Coltswold tup is most

in favour ; Leicesters and Lincolns are also used. The ewes
are folded on turnips, with some dry food, such as malt-combs,

with straw-chaff, or trefoil "stover ;" (i. e. the straw after thrashing

the seed).

The lambs are dropped between the middle of January and
the middle of February. After lambing, .the best managers give

the ewes a little oil-cake or a few oats ; neither beans nor cotton-

cake are liked for suckling-ewes. Most farmers now grow some
mangold, to be given to the ewes with dry food on the young
clovers. Lambs are weaned early in July, and are well kept on

the mixed clovers and on sainfoin, wintered on roots, and sold fat

after being shorn. They get cake or corn early in autumn, or

sometimes from weaning time. The half-bred lamb will, with

such treatment, weigh 10 to 11 stones at 15 months old, and
will sell for 60s., paying Is. a week from birth. Such early

feeding with corn should, however, never be commenced unless

it can be steadily maintained, with a due admixture of green and

dry food. The value of the purchased food is sacrificed by any
check.

The ewes are usually fattened ; and this is generally desirable,

because an old Hampshire crone, which cost from 40s. to 44s., is

worth when poor after shearing only 25s. to 28s. If fattened

after weaning-time, they are put on the freshest after-crop of

clover and sainfoin, with a pint of beans daily, or 1 lb. of cake,

and finished off on rape or early turnips. Of late years, the high

price of old ewes and the danger of bringing the foot-complaint

into the farm has led to the purchase of younger sheep, which
are kept several years.

The half-bred ewe lambs are sometimes drafted into the ewe
flock, and are either coupled with a long-woolled ram, or a west

county Down. The excellent constitution and general good cha-

racter of the half-bred ewe is an inducement to adopt this practice,

which, however, requires caution. A lamb, mongrel to the

third generation, must have been bred under the auspices of a very

skilful breeder if he be not a worse animal than one of the first

cross. Such stock often make bold-looking, well-sized lambs
;

but in the spring they prove more scanty in their proportions,

longer in the leg, and lighter both in wool and carcass than

better bred tegs.

Fallow Crops.—The tillage here given differs from that of the

light lands by two additional cross ploughings in spring, and the

use of the broad share on a stale furrow, just before drilling,

which is done from the middle of May to the middle of June.
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The stubble after the fifth crop is not unfrequently, though not

necessarily, in a foul state, and filled with the imperishable seeds

of charlock, the weed of the district. To destroy this pest the

land cannot be moved too often, provided the crop of seeds

brought to the surface has time to vegetate.

Autumn cultivation, by broad-sharing the stubble, is prac-

tised to some extent in fine seasons.

Swedes are sown on lands ploughed 12 feet wide, so as to be

drilled by a bout with the Suffolk drill. The use of superphos-

phate is universal for turnips : guano is added to the other ma-
nures under liberal farming.

Some white turnips have of late years' been sown and
folded early, and followed by wheat. Hand-hoeing is let at 7s.

an acre, to include singling and weeding. The intervals are kept

clean by the horse-hoe, which is often improvised by detaching

the mowld-board from a common plough, and adding a broad-

share behind.

On the heaviest land, swedes, if grown at all, are drawn to the

yards ; and one of the largest sheep-farmers assures us he has

been compelled to abandon folding later than November, even
on well-drained heavy land, to avoid injury to his barley. The
weight of swedes per acre on these soils, and in this dry climate,

is very small. Some informants estimate the crop at 10 tons

per acre ; but with average management and seasons it is pro-

bably less. With the best treatment 18 tons of cleaned swedes
per acre can be looked for only in a favourable year.

The cultivation of mangold has increased in the last seven

years, but has received a check by two or three unfavourable
seasons. The system of autumn-manuring and cultivation in

spring, without turning in the well-weathered surface, has been
introduced with unquestioned benefit: two ploughings in autumn
and winter are advisable to break up the land, which then
works better in spring. The breadth grown is restricted by a
general impression that they exhaust the land. Is it not meant
by this that they yield a heavy crop compared with swedes, and
therefore leave less for the succeeding crop ? On highly-farmed
land, on the contrary, mangold is considered a good preparation
for corn.*

Fallows are still made with five or six ploughings ; and adjoin-
ing Essex, the one-yard ridges are common. This system is

well described in detail by Mr. Raynbird, in the 8th vol. of
the Journal^ Part 2. On land well drained the ridge is not
quite so prevalent as formerly. Foul land is perhaps more

* So long as I carted off the leaves I found a difficulty in growing corn after
mangold, even with the aid of artificial manures: a good dressing of tops, ploughed
in, removes this difficulty even on light laud—P.H.F.
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easily cleaned by a summer fallow on the ridge than by any
other process of horse-tillage.

In the same locality clod-burning in summer is practised.

About 20 to 25 bushels. arc burned in heaps about 4 rods apart.

The ashes are spread and ploughed in with a shallow furrow.

The cost is 21. per acre. The scourings of ditches, and parings

of banks and hedges are also burnt and applied to fallows, 30 or

40 loads per acre. Fallows not so treated receive either a light

coat of dung, applied at a leisure time, before harvest ; or about

2 cwt. of guano, or 5 cwt. of malt dust per acre, at the time of

sowing the barley ; or 1^ cwt. of nitrate of soda in May. The land

is technically said to be "worn out " previous to the fallow, and
to require renovating by some of these methods.

Barley.—3 to 3^ bushels per acre are drilled as soon as the

land is in fit condition. The drill is preceded by the scarifier
;

or if the land is free from deep-rooted weeds, by harrows only.

Ploughing the fallows in spring, which was formerly thought

essential to good farming, is now avoided : the success of the

crop depends on keeping the weathered surface at the top and

in effecting all the spring operations in dry weather. If heavy
rain falls on the fresh furrow, or even at the time of sowing,

before the land has become dry and coated, a hard surface-crust

will be formed which seals up the young plant. Barley after

mangold, with about 2 cwt. of guano, is preferred to late sown
wheat, and yields a good quality. Hoeing is not common.
Guano for barley is occasionally sown on the fallow in autumn.
An early application of ammoniacal manure is always bene-

ficial in preventing the over-luxuriance of straw ; but the best

practice is to harrow it in in February, or early in March.

Clover, Sainfoin, Trefoil for Seed, Beans.—The two former

are grown for hay, with the same management as elsewhere

detailed.

Winter beans are increasing in favour as a substitute for clover,

and, under good management, are a convenient and profitable

crop. The main points are, never to grow them on land out of

condition ; to put them in, by drill or dibble, as early as the first

week of October, and to keep the land perfectly clean by hand
and horse hoeing. One ploughing at harvest, or even broad-

sharing only, leaves the land in good order for wheat. The
deeper the staple of the soil the better for them. Dung is always

applied to them, unless it had been given to the previous crop of

barley. The rest of the dung is applied to roots, where they are

grown ; or otherwise to the fallow for barley and to the clover leas.

Trefoil is grown alone, and saved for seed. A dressing of dung
or soot, or guano, is always applied after it ; and the wheat is

not the worse for the seed-crop if the land was in good heart.
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Five quarters of seed per acre is a good crop. It is sold at 24s.

or. 25s. a quarter to factors, and prepared by them for market.

Wheat.—The most common varieties are golden drop, Bowles'

prolific, Spalding; on the borders of Essex and on the colder

heavier lands, Rivett, a bearded wheat (seed about 2^ bushels per

acre)
;
rough chaff white is sometimes sown : time of sowing, tbte

second week in October to the second week in November ; width

of row 6 inches to 8 inches: not much hoeing: a large number
of acres dressed with about 40 bushels of soot per acre.

Oats are frequently grown after wheat, as elsewhere detailed.

Chalking.

This ancient practice (for it has prevailed as far back as

the history of the county extends) appears to rest its merits

almost entirely on its mechanical effect on the soil, to which,

however, can hardly be attributed the disappearance of may-
weed and sorrel from lands that have been chalked. The
common remark is, that the dung-cart should follow the chalking,

which is usually applied to a fallow for roots. On the other

hand, the occasional complaint of injury by chalking also rests

on the mechanical effect—as, for instance, in the case of wheat,

when a frost, acting on a heavy coat of chalk, has loosened the

surface, and either lifted the plant or caused it to be root-fallen

;

or in the case of roots, when the process has been deferred till

the season is too far advanced for the land to be got into good
condition for turnips. The mechanical effect consists in render-

ing heavy land more mellow and easy to plough, and gravels less

liable to burn. On either description of soil chalking is still

a general and approved practice. The work is done by chalk-

drawers, who charge b^d. per load of 20 bushels, and Is. a load

for stones, supposing the shaft not to exceed 12 feet in depth
;

this price includes spreading (worth \d. per load) and filling in

the shaft. One man at the bottom of the shaft raises the chalk

and fills the bucket, another winds it up, and two or three, with
barrows, drive it away so as to cover 4 to 6 acres, laying it in

rows and in bushel-heaps to facilitate the account. The shaft is

then filled in, the top soil being in the first instance thrown back
and then replaced after the hole has been filled up Avith subsoil.

Early winter is the proper season for the work, and the harrow-
ing is most easily done on unploughed land. Chalk, like burnt
earth, should be kept near the surface ; it is well therefore to

give a shallow furrow in early spring, and a deeper one after-

wards. The usual dressing is, from 50 up to 70 loads per acre;
the benefit extends over many years, so that the same occupier
seldom chalks the same field twice ; and his grandson may very
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possibly feel that benefit, even in a county where yearly holdings

are the custom ! Half the quantity mentioned is sometimes pre-

ferred, as lessening- the first outlay, and lasting the average

duration of a tenancy.

The Thin Chalk {Hill) District.

This is a narrow strip passing through the northern pai-t of

the county, from Royston through Sandon, Baldock, and Hitchin
to Stopsley, in Bedfordshire. The only circumstance which
connects the farming of this small and exceptional tract with
that of the rest of Hertfordshire is the traffic in farm produce

with London, aided by the Hitchin to Royston railway. Town
manure is delivered on the route at 7s. Gd. per ton, and has been

used to much advantage on the farms near the stations. Wheat-
straw is sent to London ; not much hay is made, the clovers

and sainfoin being in request for sheep-feed. The common four-

course rotation prevails. Sheep are the manure-carriers. The
turnip-crop is grown by artificial manures alone, the dung being

reserved almost entirely for the wheat-crop, and applied to

the clover leas soon after harvest, when it may be seen like a

coat of thatch, scorched by the sun and apparently wasted
; yet

the plan has long been sanctioned by the leading farmers of a

first-rate agricultural district, who find that it conduces to a sound

crop of wheat. This practice, as well as early ploughing, which
suits the wheat plant, expedites the labour of the farm ; and on

clean land, where the skim-coulter will work, there is no occasion

to plough the leas more than once. The benefit of an early furrow

may always be noticed in a field where the work has been begun
and interrupted ; on the earlier ploughed strips the wheat-

plant looks greener through the winter, and at harvest the straw

is brighter, and the grain more yielding. The system of stock-

feeding rules the cropping of the fallows
;
yard-feeding is quite

subordinate to the sheep-fold. On most farms a mixed breed-

ing and fatting flock is kept. The usual plan is to buy in every

year Hants or West County Down ewes, which are put to a

Cotswold or other long-woollecl ram, and fattened ; the lambs

are weaned in June and sold, or occasionally the ewe lambs are

drafted into the flock. As the land is not warm and early

enough for stubble green crops, the main dependence for food is

on the turnip-crop. A few tares are grown for horses, and a few

mangold for spring use.

The Hag Farms.

The hay farms, which occupy a considerable area in Middle-
sex, occasionally extend over the border, as at Barnet, and from
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Pinner to Bushey, on the edge of the London clay basin. The
boundary line of this formation is everywhere denned by the

verge of the grass, which terminates with the out-crop of the

chalk. It may be clearly seen from the London and North-

Western Railway before reaching Watford ; and the division is

the more marked at this spot because the diluvial deposits cover-

ing the chalk are gravelly loams unsuited to pasture.

The whole farm is usually mown every season. Well-rottc'd

dung is applied between November and the end of January, at

the rate of 10 to 15 tons per acre every second or third year.

The average crop is estimated at 1 to 1^ loads of hay.

Villa residences, occupied by families from London, have

largely encroached on these grass farms.

The rent, said to be 40s. to 50s. per acre, is higher than

such poor heavy clay would yield under arable culture, and.

at the present price of corn, there is no inducement to break

up any portion of the grass. A hay farm is, however, in

many respects undesirable, and less productive than it might
be. There is but one crop, and that a precarious one ; the

aftermath is fed at a disadvantage if stock has to be bought at

that particular season, and resold as soon as the feed is off.

Moreover, the extra labourers required for the hay season can

only be tempted by high wages to come from a distance. Such
farms are most advantageously occupied by London cow-keepers,

or by men who eke out their income by other employment.
Their winter occupation is chiefly carting hay to market, and
bringing back dung.

The Trade in Farm Produce tvith London.

Hay and straw are sent to London from all but the most
remote parts of the country, and most Hertfordshire farmers are

occasional sellers of both. Neither the marketing nor the cart-

ing is usually done by the grower, who disposes of his produce
to local dealers, and the carting is done by men who make this

their especial business. Hay is seldom sent by rail, as it arrives

.

in market in better condition when taken direct in the one-horse

cart ; and even straw is largely sent by the road. The cost of

carriage for a distance of 20 to 25 miles is 12s. per load of hay
(36 trusses of 56 lbs.), and 8s. per load of straw (36 trusses of

36 lbs.). A one-horse load is 18 cwt. Under the impulse
given by any rise in price, these bulky articles may frequently

be met on the road thirty miles or more from London. The
carters start in the afternoon in time to reach the market on the

following morning
;
and, after delivering their load to the sales-

man, they collect their return load of manure or soot, and com-
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mence their journey so as to reach home at night. A return

freight of soot (about 80 bushels to the one-horse load) is worth
to the carter from 10s. to 12s. When soot, or a freight of greater

value, cannot be procured, dung is collected from the different

stables at a cost of about Is. per load. At the farm it is considered

worth from 7s. to 7s. 6rf. The manure frees the carter from all

tolls.

We extract the following clause from an Herts' Agreement,
showing the usual obligation of the tenant who sells hay and
straw :—" Clover, hay, and wheat-straw may be sold off upon
returning, in the same year, a waggon-load of dung or other

manure of equal value for every load of hay or straw sold or

taken off."

This privilege, which is merely the liberty to sell in the

dearest market, is liable to abuse by those who improvidently

dispose of that which is their own stock-in-trade, as well as their

landlords' safeguard. Such men, however, even when bound
by restrictions, to " spend and consume," &c, upon the farm,

always manage by some inevitable process to reduce their farms

to the lowest ebb of producing power. In intelligent hands

this traffic has in many instances permanently raised the con-

dition of the land, and occasionally, in situations favourable for

railway transit, has altered the general aspect of the neighbour-

hood. The occupiers of some such farms have been enabled to

double their produce, and more than double their gross receipts.

So much more profitable may be the marketing of produce and
the purchase of manure than making meat and manure at home.

On some few estates, situated near a railway, the tenant is

allowed to sell roots if he bring back 1 ton of London dung for

every ton of roots sold off.

Mr. John Ransome, of Wheathampstead, formerly the able

manager of Mr. Lawes's farm at Rothamsted, has placed at our

disposal the following details. His farm, lying close to the

station, contains about 445 acres, including 25 acres of pasture.

The greater part of the arable is strong clay, and not adapted for

feeding roots on the land. Upwards of 1000 tons of dung made
by 200 omnibus horses, eating about 3000 qrs. of corn, are

brought on to the farm in a year. If we deduct one-third of

this lor waste the effect is practically the same as if 2000 qrs.

of corn, besides hay, were used in feeding stock on this farm.

Mr. Ransome uses in addition about 400Z. worth of guano, super-

phosphate, and wheat-manure. This liberal treatment is rapidly

raising the condition of the farm, which had been much reduced.

Bare fallow has been hitherto necessary to clean the land, but

roots will shortly form an important item in the sales. Man-
golds are this year sent to the London dairies at 21s. per ton
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delivered at King's Cross station ; cost of carriage 4s. per ton.

The price would, in consequence of the partial failure of the

turnip-crop, have been higher but for the large supply of potatoes.

The only stock required to be kept is a sufficient number of

cows to tread down the barley and oat-straw. The produce in

milk is sent by rail to London.

On calculation, it was found that the first idea of establishing a

dairy on a more extended scale, and sending the milk to London,

would prove less profitable than the system just detailed.*

The usual price paid in London for dung is 2^d. per horse per

week at the stable, if within a mile of the station—equal to about

3s. Gd. per ton on the rail. The buyer carts the dung ; the rail-

way charge brings the cost to about 65. Gd. per ton delivered

to the station, at a distance of 25 miles from London. 2d. per

ton is deducted for the carriage of quantities of 500 tons in a

year, and ?nl. per ton for 1000 tons. The manure from omnibus-
stables is frequently spread at once on the land ; that from livery-

stables, where more litter is used, must either be carted on
heaps or spread in the yard.

There are several dairies in the neighbourhood of Hatfield,

where many cows are kept for the purpose of supplying the

London market with milk, which is conveyed in tin cans by
railway night and morning. The buyers are principally wholesale

dealers ; but smaller quantities are bought by retailers. The
price varies from Is. 3d. to Is. 5d. per barn-gallon of 17 pints,

the buyer paying carriage. The cost from Hatfield to London

(17f miles) i^ (_></. per can, containing 9 gallons or less imperial

measure.

Mr. Laicess Farm at Rotliamsted.

The readers of the elaborate papers in which the results of the

Rotliamsted experiments are recorded can have no adequate con-

ception of the exact and laborious system by which those results

are obtained.

The experimental farm and laboratories are conducted on a
scale that gives them rather more the character of a public insti-

tution than that of a private undertaking. About 50 acres of
arable land and 6 acres of pasture are devoted entirely to the

purpose of successive experiments on various crops. The results

of these investigations find a sufficient record in the series of
able and exhaustive papers published in this Journal. We will,

therefore,

* Mr. Eansome contracts for the manure made by 72 omnibus-horsts in one
establishment, where the daily provender is as follows:—3 qrs. of oats; 4} bushels
of beans; 13 trusses of clover-hay

; { load, or 9 trusses of straw for litter (36 lbs.

per truss).

VOL. XXV. V
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ROTHAMSTED FARM.

—

June, 1863.

Summary Statement ok the Present and Previous Chopping, &c.,*

Name oi' Field, Acres.

Bai:n

Thirty Acres

Upper Harpenden ..

Harpenden

Little Hoos

Fosters'

Knott Wood

Little Knott Wood .,

Sawpit

Rick-Yard

Six Acres

Clay-Croft

ArrLE Tree

Ten Acres

Park Fdild

Agdell

28

30

14

22

9

18

30

11

14

18

10

10

9

Cropping and Manuring.

1850.

Turnips,

Dung—Artificial.

Mangolds,
Dung—Artificial.

Wheat,
Artificial.

Wheat,
Artificial.

Wheat,
Artificial.

Clover,

Uniiiaiiured.

Clover,

Unmanured.

Wheat,
Folded.

Wheat,
Folded.

Mangolds,
Dung—Artificial.

Turnips,

Artificial.

Turnips,

Dung—Artificial

.

Clover,

Unmanured.

Tares,

Dung.

Mangolds,
Dung—Artificial.

Clover,

Unmanured.

1851.

Wheat,
Unmanured.

Wheat,
Unmanured.

Barley,

Artificial.

Barley,

Artificial.

Clover,

Unmanured,

Wheat,
Folded.

Wheat,
Unmanured.

Barley,

Artificial.

Tares,

Dung.

Wheat,
Unmauiired.

Wheat,
Unmanured.

Wheat,
Unmanured.

Wheat,
Folded.

Wheat,
Unmanured.

Wheat,
Unmanured.

Wheat,
Artificial.

* The cropping, as given in the Summary, is for 247 acres of arable only—the farm
having been only recently increased to its present size.

f Eight acres of Barn-Field (now Bailey) were devoted to the successive growth of Turnips
with artificial manures from 1843 to 1852 inclusive, the tops and roots being always carted off

the land, and the last two crops (1851 and 1852) being grown with mineral manures only.

Barley has been grown each year since, the present being the third crop without manure
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liOTIIAMSTED FAliM.

—

June, 18G3.

the Arable Land not under Experiment.—(14 Years, 1850-63, inclusive.)

Cropping and Manuring.

1852. i 1853. 1854. 1855.

Barley,

Artificial,

Oats,

Artificial.

Wheat,
Artificial.

Oats,t

Artificial.

Bailey,

Artificial.

Trefoil,

Unmanured.
Wheat,
Folded.

Mangolds & Swedes,
Dung—Artificial.

Mangolds,
Dung—Artificial.

Wheat,
Unmanurid.

Wheat,
Artificial.

Wheat,
Artificial.

Clover,

Ud.manured.
Swedes,

Dung—Artificial.

Barley,

Unmanuied.
Wheat,

Artificiftli

Wheat,
Folded.

Barley,

Artificial.

Mangolds & Turnips,

Dung—Artificial.

Wheat,
Umiiauurcd.

Barley,

Artificial.

Fallow & Turnips,

Artificial.

Wheat & Barley,

Artificial.

Trefoil,

Unmaiiured

.

Turnips,

Artificial.

Barley,

Folded.

Trefoil,

Unmanured.
Wheat,

Artificial.

Trefoil,

Unuiunured.

Wheat,
Folded.

Barley,

Unmauured.
Beans,
Dun"-

Wheat,
Unmanured.

Barley,

Artificial.

Swedes,
Dung—Artificial.

Wheat,
Unmanured

.

Barley,

Artificial.

Clover,
* Uninanurod.

Wheat,
Folded.

Tares,
Dnnp-

Barley,

Folded.
Oats,

Artificial.

Wheat,
Artificial.

Swedes,
Ai"tificial.

< >; its,

Artificial.

Oats,

Artificial.

Beans,
Dung.

Wheat,
Unmanured.

Barley,

Artificial.

Turnips.

Dung—Artificial.

Barley, .

Unmauured.
Wheat,

Artificial.

Turnips,
Artificial.

Barley,

Folded.
Clover,

Unmanured.
Wheat,
Folded.

Trefoil,

Unraauured.
Wheat,
Folded.

Turnips,

Artificial.

Barley,

Unmanured.

Tares,

Dung.
Barley,

Unmanured.
Beans,
Dung.

Wheat,t
Unmanured.

(excepting a portion round the outside which is manured with 1 cwt. of Nitrate of Soda), the

object being to grow a Corn crop until the organic manures of the different Plots are equally
exhausted. .

•

\ Part of Agdell under the Rotation of Turnips—Barley—Clover (or Beans or Fallow)

—

Wheat ; with various Experimental manures applied for the Turnips. The present is the last

crop of the second course of the above Rotation.

Y 2
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Summary Statement of the Present and Previous Ckoppino, &c.—continued.

Name of Field. Acres.

Cropping and Manuring.

1856. 1857. 1858.

20
|

Turnips,
Artificial.

Wheat,
Artificial.

Oats,

Artificial.

Upeeb Hahpenden .

.

Hahpenden

30
|

14
|

22 I

Oats,

Artificial.

Turnips,

Artificial.

Red Clover,

(pcren.),

Unmanured.

Red Clover

(peren.),

Unmanured.

Barley,

after

Sheep-Folding.

Wheat,
Artificial.

Wheat,
after

Sheep-Folding.

Beans,

Dung.

Oats,

Artificial.

9
|

Oats,

Artificial.

Turnips,

Artificial.

Wheat,
after

Sheep-Folding.

IS
{

Wheat,
Artificial.

Barley, .

Artificial.

Swedes,
Artificial.

Little Knott Wood

Six Acres

30
|

14
|

14 I

S
|

G
j

Oats,

Artificial.

Wheat,
Artificial.

Red Clover

(peren.),

Unmanured.

Oats,

Artificial.

Barley,

after

Sheep-Folding.

Swedes,
Dung &
Artificial.

Oats,

Artificial.

Wheat,
Artificial.

Mangolds,
Dung &
Artificial.

Trefoil,

Unmanured.

Barley,

after

Sheep-Folding.

Swedes,
Dung &
Artificial.

Oats,

Artificial.

Wheat,
Unmanured.

Wheat,
after

Sheep-Folding.

5
|

Oats,

Artificial.

Beans,

Dung.
AVheat,

Artificial.

IS

Swedes,
Dung &
Artificial.

Oats,

after

Sheep-Folding.

Red Clover

(peren.),

Unmanured.

10
|

Barley,

Artificial.

Tares,

Dung.
Oats,

Unmanured.

10
|

9
|

Wheat,
Artificial.

Barley,

Artificial.

Red Clover

(Lien.),

Unmanured.

, Tares,

Dung.

Wheat,
after

Sheep-Folding.

Oats,

Unmanured.
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Summary Statement of the Present and Previous CropiTRg, &c.—continued.

GKpplOg and Manuring.

1859. 18C0. 1SG1. 1862. 1863.

lied Clover

!
(porcii.),

Unmanured.

Wheat,
after

Sheep-Folding.

Swedes,
Dung &
Artificial.

Oats,

Artificial

(2 cwts. Guano).

Red Clover

(peren.),

Unmanured.

Oats,

Artilicial.

Swedes,

Dung &
Artificial.

Oats,

after

Sheep-Folding.

Bed Clover
(peren.),

Uninanured.

Wheat,
Sheep-Folded

(2 cwts. Guano).

Wheat,
Artilicial.

Barley,

Artificial.

Swedes,
Dung &

Artificial.

Oats,

after

Sheep-Folding.

Bed Clover.

Unmanured.

Swedes,
Dung &

, Artilicial.

Oats,

after

Sheep-Folding.

Bed Clover

( peren.),

Uninanured.

Wheat,
Artificial

(2 cwts. Guano).

Oats,

Artificial

(3 cwts. Guano).

Oats,

Artilicial.

IXTmi o'ol rl ^

Dung &
Artificial.

Oats,

Uninanured.

Barley,

Artificial

(2 cwts. Guano,
1 cwt. superphos.).

Barley

(3 cwts. Guano,
1 cwt. superphos.).

Barley,

after

3heep-Folding.

Bed Clover

(percn.),

Uninanured.

Wheat,
Artificial.

Oats,

Artificial

(3 cwts. Guano).

Bailey

(5| cwts. Manure).

lu'tt Kjlo\ er

i peron.),

Unmanuied.

Wheat,
Artificial.

Oats,

Artificial.

Swedes,
Dung & Artificial.

Oats,

Sheep-Folded.

Oats,

after

Sheep-Folding.

Bed Clover

(peren.),

Uninanured.

Wheat,
after

Sheep-Folding.

Oats,

Artificial

(3 cwts. Guano).

Swedes,
Dung &: Artificial.

Mangolds,
Dung &

Artilicial.

Oats,

Uninanured.
White Clover,

Uninanured.

Wheat,
Artificial

(2 cwts. Guano).

Tares & Oats,

Sheep-Folded

(2 cwts. Guano).

Oats,

Artificial.

Tares,

Dung.
Oats,

Uninanured.
Mangolds,

Dung & Artificial.

Wheat,
Unmanured.

Barley,

Artificial.

Beans,

Dung.
Wheat,

Uninanured.

Oats,

Artificial

(3 cwts. Guano).

Mangolds,
Dung & Artificial.

Oats,

Artificial.

Bed Clover

(peren.),

Uiimanured.

Wheat,
Artificial.

Wheat,
Dung.

Wheat,
Artificial.

Oats,

Artificial.

Mangolds,
Dung &
Artificial.

Wheat,
Unmanured.

Laid down
in

Grass-Seeds.

Tares,

1 Dung.
Oats,

Artificial.

Bed Clover
(peren.),

Uninanured.

Wheat,
after

Sheep-Folding.

Oats

(3 cwts. Guano).

Wheat,
Artificial.

Oats,

Artificial.

Bed Clover

(peren.),

Uninanured.

Wheat,
Artificial

<2 cwts. Guano).

Oats

(3 cwts. Guano).

Barley,

Artificial.

Garden-
ground.

Oats,

Uninanured.
Tares,

Dung.
Barley,

Shcep-Fo'lded.
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therefore, confine our attention to a survey of the system of

management adopted on this demesne farm of a Hertfordshire

landowner who possesses in an eminent degree the practical

qualities requisite to make such an undertaking successful.

The Home Farm consists of about 450 acres, including 94 of

park. The soil is a strong loam on a clay subsoil resting on
chalk at a depth of about 12 feet, and sufficiently dry without

artificial drainage. Chalking has been here practised by the

method already described.

One or two fields were drained, with the idea that they might
be sufficiently altered in texture to admit of their being folded by
sheep in winter without injury to the land. The result, however,

only confirmed Mr. Lawes in the opinion that on such strong

soils barley after winter folding is an unsafe crop, owing to the

mechanical condition of the land, which is not corrected even by
the frost.

" Barley," to quote Mr. Lawes, " will generally succeed better

on this land after wheat than after roots, provided it receives a

proper application of artificial manure." The artificial manures
for corn-crops are sown and harrowed in with the seed, and top-

dressings are avoided as far as possible.

So wide an interest is felt in this well-known farm that a

detailed summary of its cropping may be of service. (See

pp. 286-9.)

Number of Acres in various Crops in each of the 14 Years.

Years. Wheat. ISarley. Oats. Beans.
Roots
and

'fares.

Clover
and

Grasses.

Total
Acres.

1850 73 97 75 245

1851 172 50 14 9 245
1852 23 103 5 63 46 245

1853 38 72 39 58 38 245
1854 95 63 14 33 40 245

1855 131 10 28 14 44 18 245
1856 42 25 82 52 36 237*

1857 56 32 32 5 66 46 237

1858 68 30 75 14 32 18 237
1859 42 33 66 46 50 237

1860 50 14 74 6 56 37 237

1861 43 86 52 56 237
1862 74 9. 72 S 47 30 237

1863 43 36 72 34 52 237

950 482 631 58 694 551 3366

The following is a Summary of the Number of Acres in Corn,

in Beans, and in Green Crops in each of the 14 years :

—

* Eip'ht acres appropriated in 1856 to experimental purposes.
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Summary op CitorpiNO.

Date.
Com
Oops.

Beans.
Green'

Total.

1850 73 172 245
1851 222 23
18S2 136 109
1853 140 96
1854 158 14 73

1855 169 14 62
1856 149 88 237
1857 120 5 112
1858 173 14 50
1859 141 96

I860 138 6 93
1861 129 108
1862 155 5 77
1863 151 86

2063 58 1245 3366
Acres.

The average yearly acreage of each crop has been :—Corn,

147

,

5
7 ;

beans, 4j.
;
green crops, 88 1 f

.

An excess of horse-power is necessarily kept for occasional

work connected with the estate and the experimental lands,

giving a reserve force which can be concentrated on the farm

when needed. Without this reserve, or that of steam, the above

system of cropping would not be practicable. The fallows for

roots are broken up in the autumn, with three or four horses, to

a depth of 9 or 10 inches
;
ploughed back in spring, then twice

across, and bouted in 27-inch ridges. Swedes get 12 tons of

dung per acre, and mangold about 25 tons of dung; of which,

part is applied in autumn, and the remainder in spring. 2 cwts.

of guano are sown on the dung, and 2 cwts. of superphosphate

drilled with the seed. Mangolds are drilled the last week in

April, Swedes the first week in June. They are horse-hoed, and
cultivated in the usual way in all respects. The crop of Swedes
averages 15 tons ; of mangolds, 30 tons per acre. Both are

commonly drawn off the land. Salt has on this land proved

even injurious as a manure for mangold. We saw a field just

previous to storing (1863) where a trial of different weights of

salt has been given at rates varying from 5 to 10 cwts. per acre,

and in every instance the leaves looked yellow and the roots were
smaller than when the salt was omitted, and the injurious effect

was greater in proportion to the quantity of salt given. Wheat
usually follows the roots after a 5-inch furrow, 2 bushels of seed

per acre. Browick and Rostock (red varieties) are drilled in

9-inch rows from the first week in October till the end y average

crop, 35 bushels per acre s
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Chevalier barley usually follows wheat, or other corn, and
proves of better quality than when grown after roots. The land

is ploughed once with a 6-inch furrow, usually in December,
and 2J bushels of seed per acre are drilled, in 7-inch rows, in

February or March ; 2 cwts. of guano and 1 cwt. of superphos-

phate is the usual dressing. The crop averages G quarters per

acre.

Tartarian oats are drilled after corn, 7 inches apart, with once

ploughing ; 4 bushels of seed per acre, 2 cwts. of guano, and
about 1 cwt. of sulphate of ammonia, lied and Canadian oats

are drilled after roots ; 3 to 4 bushels of seed per acre, with 2 cwts.

of guano. The Tartarian are sown in February, and the average

crop is 10 quarters per acre. The red oats average 8 to 10
quarters ; and the Canadian, which are the last sown, 6 to 9

quarters.

All the corn-crops are rolled in spring
;

they are kept clean

without hoeing.

A good deal of straw is used for the estate and to thatch the

little stacks on the experimental plots ; some is sold.

A flock of 200 Southdown ewes is kept on the grass-land, or

on clover with mangold, and during the winter is brought into

well-littered yards for the night. The details of management
are the same as on any other well-managed heavy-land farms.

At present there is no indication of diminution in the pro-

ductive power of the land. Corn undoubtedly bears frequent

repetition on the same land better than roots, even if they be

folded on the ground. Of this we saw a marked instance near

Rothamsted. By grubbing up a fence some ill-farmed land,

which had not been in roots for many years, was added to one of

the fields cropped with turnips in the usual rotation. The whole

field, similarly treated as to manure and tillage, was sown with

swedes, and these, though healthy throughout, were more vigorous

in growth and proved a heavier crop on the new land.

The practical lesson taught by this branch of Rothamsted
farming is, that on strong land corn crops are more profitable

than green crops ; and that they may be repeated on such land

for a series of years, without the usual intervention of fallow

c rops, with no apparent decrease in the productive power of the

land. To carry out this system two conditions are essential,—

a

reserve of mechanical power on the farm, and a proper use of

artificial manures. Mr. Lawes has endorsed his opinion and
practice by letting a farm of 400 acres for 21 years without

restrictions as to cropping.

One instance of a farm in which, by the aid of steam-cultiva-

tion, great and rapid improvements have been effected, deserves

some exceptional notice. In the autumn of 1861, Mr. John
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Prout, of London, bought about 450 acres of good heavy land

near Sawbridgeworth, and proceeded with great spirit—making
it an example of the improvement that may be effected in a

short time with the aid of steam-cultivation— to clear away
hedges, drain the land, fill up ditches, construct roads, and form

reservoirs to feed the engine.

A considerable quantity of the draining was done by one of

the steam mole-ploughs of Mr. Edington of Chelmsford. The
depth was 28 inches and width 14 feet, and the contract 35s. per

acre, exclusive of digging and piping the main drains, which
cost 5s. per acre. Owing to the wretched condition of the land

it was thought advisable, instead of growing wheat on the out-

going tenant's fallows, to give them a second year's fallow. This

was done by repeated ploughing and cultivating with a 14 horse-

power engine, including ploughing and subsoiling to a depth of

14 inches. About 100 acres of Rivett wheat were sown without

dressing, and, as might be expected after the two years' fallow

and with the remarkably productive harvest of 1863, the crop was
very heavy, reaching 8 quarters an acre on some portions that at

the present date have been thrashed. The crop on well-farmed

lands, of this description of wheat, was, in some instances, equally

heavy ; the extraordinary season, in fact, levelled the distinctions

of management. In future years we do not doubt that the benefit

of thorough tillage with liberal farming will become even more
apparent in the average quantity of corn that the farm will

produce.

The Home Farm of the Earl of Essex is remarkable for an

extensive experiment on sewage brought from the adjoining

town of Watford. The pipes were laid down eight years ago.

The population from which the sewage is derived is about 4500

;

this does not include the whole parish. Pipes are laid under

96 acres of land, comprising 35 acres of permanent pasture, 7

to 10 acres of Italian rye-grass, and the rest arable. The soil of

the neighbourhood is chiefly dry and gravelly, though this parti-

cular spot is rather less light than the average. The pumps are

worked by a 12 horse-power fixed engine, and throw daily GO,000
to 70,000 gallons, which if applied to one acre of land would
moisten it to a depth of 3 inches. In practice, the whole of the

sewage is applied during the winter to the 35 acres of permanent
pasture, and early in March it is turned on to the rye-grass, and
is confined entirely to that crop as long as it continues in growth.

Cutting commences when the rye-grass is 1 foot high, which, in

1863, was on the 11th of April; and, as fast as the land is

cleared, it is again irrigated daily, receiving a greater or less

quantity, according to the quantity of ground cleared. Five
cuttings are obtained, and the crop of the year varies from 30 to
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50 tons of green fodder. Growth is much assisted by cloudy

and showery weather, and is checked by a dry scorching season.

The quantity of stock maintained is 18 or 20 horses and 15

beasts ; they eat the rye-grass with avidity, and the oxen need no

other food while it lasts. They are fattened off on swedes,

chaff, and 2 lbs. of linseed-meal, or 6 lbs. of oilcake. A lot of

Welsh cattle, bought in the autumn of 1862 at 61. 6s., which had
the run of the Park in the winter, were fed on sewage-grass from
April till the autumn, and then received the mixture of roots

and cake as stated above, realised, at Christmas 1863, the average

price of 20Z. 10s.

At the Home Farm the urine from 30 shorthorned cows is

collected in a tank, diluted with water pumped from the river,

and directed over 4 acres of Italian rye-grass. The cows graze

over 30 acres of pasture during the night in summer, and are fed

in yards on the rye-grass during the heat of the day ; and this

34 acres of land suffice for their maintenance, without other food,

until autumn. The total acreage of the Farm (exclusive of the

Park) is 231 acres of arable and 120 acres of grass ; the whole
of the grass, except the 30 acres, is mown every year for hay.

The winter stock consists of 120 head of cattle in the yards, and
a flock of 250 pure Southdown ewes and their progeny. The
arable land is well and highly farmed, without much regard to

rotation. About one-third of the land is in roots, and a good
crop of these is, on this light, gravelly soil, considered essential

to good after-crops. Two covered homesteads were erected on
this farm three years ago, on an excellent plan combining
economy, convenience, and comfort for a large herd of cattle.

We give the following detailed account of the farming of

Richard Oakley, Esq., of Lawrence End, as an example of what
may be done on heavy land by summer feeding and early

folding.

The corn crops on this farm are very heavy : 10 quarters of

oats per acre after wheat are often grown in a locality where half

that quantity is the general average. We believe Mr. Oakley
finds, under his system of high-feeding, that the barley crop is

getting too strong for quality. He will probably have to crop a

little faster with corn.

Mr. Oakley writes

—

" I have in my own occupation about 1200 acres, about 1000 acres of winch
are arable, chiefly a heavy loam ; the rest, grass of a poor, weak kind ; but
with liberal supplies of cake or corn I manage to fatten some well-bred,

moderate-sized Herefords, which greatly improves the grass.
" My principal crops are wheat and barley : but I sow some 30 or 40 acres

of black Tartarian oats, top-dressed, after clover-lea wheat. I do not sow red

clover oftener than once in 8 or 10 years, substituting trefoil to be fed off with
sheep on cako or corn ; the land ploughed up early in summer and sown with



Agriculture of Hertfordshire. 295

rape (dressed with superphosphate), which is fed off by sheep with cake or

corn iu September or October, and sown with wheat. I sow 20 or 30 acres of

winter tares on some of the strongest land for the horses, pigs, &c.
;
and, when

they are off, the land is cultivated and laid up in ridges for mangold in the

following spring. This enables us to get the mangold in early, whatever the

weather may be. In April I begin to put in some early turnips, with 3 cwts.

of Lawcs's manure, on some of the wheat-stubbles on the strongest land,

sowing about 3 acres every fortnight. I do not risk sowing many acres

together so early
;

for, although mildew seldom affects them, they become
jiitliy if they arc not eaten at the proper time. We generally begin them
early in August. Some few acres are sown with spring tares, for fear that

keep for the lambs may run short before the turnips are quite ready ; these

are eaten off with cake or corn, and the land made a tilth for barley.
" I put 300 Hampshire Down ewes to a Cotswold ram. They arc now

lambing, and the lambs born in February are weaned early in May and put on

trefoil, having the first run. Some store-sheep are put behind them to clean

up what they leave. The ewes are fattened off every year. The lambs have

cake or corn all the summer, and, until they go to market at 11 to 13 months
old, shorn. I have already sent 130 to market, which sold from 48s. to 53s.

each ; these cut 8 lbs. of wool each. As soon as the ewes have lost their

milk they are put on good keep and fattened off, and a fresh lot bought at

Overton Fair on the 18th of July.
" Getting rid of my home-bred tegs so early, I am often enabled to buy in

others advantageously in the early spring for summer-feeding ; 50 of the best

of the Down lambs so bought and kept to the age of 21 months, averaged

last Christmas 51. 3s. 6(2. each. Mr. Slater, of Kensington, had 24 of them
at 5s. 8c?. per stone, which averaged 18 stones 2 lbs. each.

"As to oxen, I put off two lots in the year, one from the grass and the

other from the yards. Forty or fifty well-bred polled Scots are bought at

Barnet Fair in September, which run on the grass till about 1st of November,
when they are put into small, well-sheltered yards, 8 or 10 in each. They
begin with 3 or 4 lbs. of cake, and go up to 10 lbs. each. They have clover-

hay and wheat-straw chaff cut together ; 1 bushel of cut swedes or mangold
and half a peck of ground beans are mixed with the chaff. They are sold fat

from April to June (according to the beef-trade) to some London butchers.

Last year they weighed 115 to 130 stones, and made 5s. 4rf. per stone.
" We put about as many store-pigs in the yard as there are oxen, which live

chiefly on what the oxen drop. A polled Scot requires to be in yards 5 or 6
months to make him good, and will then have made manure enough to dress

an acre of ground, and this I value at 41. 1 generally have about 20 young
shorthorns sent me from Durham in May : they are about 2 years old, very
poor, and cost from 101. 10s. to 111. 10s. They go behind the Herefords, eat

up what they leave, and remain grazing about till Christmas if the weather
continues open. They are then shut in yards, have a couple of bushels of

cut swedes or mangolds a day and J peck of ground beans mixed with wheat-
straw chaff until they are turned out for summer grazing, when they have
either cake or corn with the grass, and they generally go off about August.
Last year they averaged a little more than 108 stones, at 5s. per stone.

" I paid last year (in addition to home-grown corn)—

For cake and corn

For manures .

.

£ s. d.

1130 6 0
263 18 0

£1400 4 0
This was rather less than usual.

" I always endeavour to be beforehand with the work of the farm»"
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Mr. Oakley also grows early rape in preparation for wheat

:

5 lbs. or 6 lbs. of seed are drilled, 14 inches apart, with 3 cwt.

of superphosphate per acre. The crop is folded at 8 or 10 weeks
old, when about 18 inches high, and while young and luxuriant.

At this age the sheep eat it to the ground without waste. Lambs
on rape are supplied with clover-hay chaff, even in the hottest

weather, and soon eat it freely.

The land is frequently ploughed up after folding, and again

sown broadcast and without dressing, and a second crop obtained

in time for wheat to follow.

Twenty or thirty acres of beans are grown on this farm by
way of change.

Another excellent manager of stock has adopted the following

system with profit. He buys cows to calve in January or

February ; the calves remain with their mothers until both are

fat in the following May twelvemonth. They are summered
on grass, and the cows get about 5 lbs. of cake daily, or rather

less while the grass is at its best. As soon as the calf robs its

mother's trough more cake is given, and by November the

calves get 3 lbs. of cake each daily, and this is soon increased

to 4 lbs. or 5 lbs.
;
they are wintered on cut roots, cake and

meal, and straw-chaff. By May the calves which have remained
by their mother's side will weigh about GO stones, and some-
times more, selling occasionally for 19/. at 15 months old.

On farms with good pasture the calves should fall in May
;

in summer they should be taken into yards with their mothers
during the heat of the day, and kept in yards or boxes through

the winter and sold to the butcher in June or July. Man-
gold and lucerne are provided for late spring-feeding. This
young beef is not of the best quality, but it is quickly and profit-

ably made. Of course, the calf must be highly led from birth,

and must receive no check. It may be said of this, as of most

systems of feeding, " the grazier's eye is worth 4 lb. of cake

a day."

The following mixture of food for fattening oxen has been

used on a large scale with success.

2 cwts. of meal. i sack malt coombs.

1 „ oilcake. 8 sacks chaff.

1 „ pollard. 3 lbs. salt.

The composition of the meal varies with prices ; at present it

consists of

1 sack of lentils. 1 sack of Indian corn.

1 „ beans. ,
1 „ oats.

The chaff is one part of good hay, and two parts of the best

straw.
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The times of feeding-, and the quantities for a large ox are

—

7 o'clock, 7 lbs. of mixture.

10 „ 1 bushel of roots.

3 „ 7 lbs. of mixture.

5 ,, 7 „ of hay for the night.

Two pails of water.

Draining.—Here, as elsewhere, the work of draining has been

variously apportioned between landlord and tenant. If the land-

lord incurs the whole outlay and charges a per ccntage, a new
letting affords the best opportunity for its execution, since the

addition of interest to rent is not much relished by occupiers,

even for a permanent improvement.

The following examples, taken from the large experience of

Mr. Humbert, of Watford, will show how the work is generally

executed when the landlord charges a per centage on the outlay.

At Haydon Hall, near Bushey, 3 feet 6 inches deep, and 24
feet apart. At Bushey House (a stiff London clay), 3 feet, and

3 feet six inches, by 24 feet and 30 feet. At Hadham Park,

near Stortford, and land adjoining, 4 feet by 24 feet and 30
feet. At Walkern, near Stevenage, 4 feet by 30 feet and
40 feet apart. The land in the last instance is a diluvial clay, with

water-worn chalk stones, boulders, and a great mixture of soils
;

advantage is therefore taken of a comparatively open subsoil to

increase the intervals and diminish the outlay. When the tenant

does the whole the drains are commonly made 30 inches deep,

and 5J to 7 yards apart.

Some diluvial clays lying on the chalk, open in texture to

a depth of 20 inches to 28 inches, and resting on a tough clay

subsoil impervious to water, are converted into excellent barley

lands by draining them 24 inches or 30 inches deep, and one
rod apart. The advocates of this system maintain that by
placing the outlet no deeper than the meeting between the close

subsoil and the more porous surface soil, the land is most
effectually freed from superfluous Avater. Shallow drainage,

chiefly by bushes and straw, is an ancient practice on such land,

but has been largely supplanted by the mole plough, aided as

it now is by the steam engine, which is recommended by its

efficiency, economy, and speed in executing a large quantity

of work. It has sometimes been maintained by the grass

farmers that drainage lessens the quantity of hay, though con-
fessedly it improves its quality and sweetens the pasturage. On
the other hand, it would be easy to give instances of grass farmers
who have been enabled by drainage only to continue the payment
of their rents, and who have themselves suggested this improve-
ment to their landlords, from observing its great benefit on
adjoining farms.
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Steam Cultivation.—Steam cultivation is of too recent intro-

duction in Hertfordshire for us to draw any broad conclusions

from its operation. We saw, however, six or seven instances in

which it had been adopted by enterprising tenant farmers.

We are indebted to Mr. John Smyth, of Newsell Bury, for the

following communication :—" My farm consists of about 700
acres of arable, of which 540 acres are light land, and about

160 acres are heavy. The latter, a thin skinned clay, is too

heavy for roots, and too weak for beans. The whole is farmed
mainly on the four-course system, but 40 acres are kept in sain-

foin, which stands for four years. I have an eight-horse engine

and Smith's tackle ; with this, in harvest, or as soon after as

possible, I proceed to break up my light land stubble, taking for

choice any that may be grassy. After exposure to the sun this is

crossed with the larger implement, and then cleansed from rubbish,

and finally laid up for the winter in ridges by horse labour. A
heavy set of harrows across in the spring, and the use of the

broad share will complete the tilth for turnips, which are drilled

with superphosphate, dung having been applied to the layers for

wheat in July, August, and September. After the foul land has

been dealt with, the layers must be broken up for wheat sowing.

On my light soil these layers should not be smashed up, because

we require the solidity which an unbroken furrow slice affords
;

early sowing is also desirable. Having reduced my horses from
eighteen to fourteen, I determined to add to my steam tackle

Howard's three-furrow plough, which makes first-rate work, and
enables me to push forward the wheat sowing when the foul

stubbles are cleared and rain has mellowed the clover layers.

Later in the season I find that the plough makes the best work in

preparing the clean light land for roots ; it gets over five acres

per day, at a depth of six inches. In the following March the

furrows are crossed with Smith's large implement, working rather

deeper than the plough. In May or June the broad share is used

to cut down thistles and annual weeds
;
harrows, and the Cross-

kill roller follow, and the turnips are drilled immediately.
" When fallowing heavy land for wheat, if it be foul, I leave it

untouched until February or March, when I generally*smash it

up nine inches deep with Smith's small implement, and leave

it lying rough until a favourable opportunity, or until the steam

cultivation is finished on the light lands, when, say in the month
of May, I cross the work by steam, going down this time to twelve

inches. The land lies rough again until the summer rains have
softened the clods, when a heavy set of harrows will at once form
a tilth. I then apply farnryard manure, cut down thistles by the

broad share, and harrow down just before the wheat is drilled.

Forty acres of wheat growing on land treated exactly as I have
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described are looking strong and well. The land is well

drained, and there is not an open furrow in the field, neither is

any required. Previous to my entry on this farm (eight years

since) this class of land was miserably wet, ploughed four inches

deep on small lands, about three yards wide, with water furrows

innumerable. The remaining portion of fallow (the clean heavy
land) is ploughed by horses, during the months of December,
and January and February, at a time when the engine is wanted
at the homestead ; if it be smashed by steam during the summer
a good tilth will be the result.

" A clean wheat stubble intended for a crop of spring com
should be managed thus : Harrow the stubble to cause the seeds

to vegetate, plough up by horses immediately after wheat sowing,

do nothing more until the drilling in the spring. If the land be
light the less you break up and expose it to the atmosphere the

better. I have known many instances in which an extra plough-

ing, or a too deep scarifying has ruined the chance of a crop.

Heavy land might be advantageously smashed directly after

harvest, and then treated as above. My engine ploughs, culti-

vates, thrashes, and grinds the corn, cuts chaff, and sifts it,

breaks oilcake, splits beans, crushes oats, and, in fact, makes
itself generally useful."

Miscellaneous.

Harvest-work is done on several plans ; either both cutting

and carting are done by the day, or else the cutting is done by
the piece, and the carting by the day, the labourer receiving six

or eight pints of beer ; more commonly the whole business of

cutting and carting is let to a gang of men, allotting 10 or 12
acres to each, and paying 10s. or lis. an acre. Under each plan
a labourer's earnings in harvest amount to 57. 10s. or 6/. 10s.

Though task-work is generally desirable, not only on the score

of economy but for its influence on the habits of the labourers,

still large gangs of men working together are objectionable.

This is especially the case in harvest, when its tendency is to

encourage extravagance in beer, and induce young labourers to

make slovenly work in order to keep pace with the more prac-
tised hands.

Reaping is fast being abandoned ; three-fourths or more of the

corn is now mown ; a large breadth is cut by reaping-machines.
Shepherds who have only the care of a flock in winter make a
harvest with the other men, and are paid ploughman's wages
(12s. a week) at lambing-time, with beer as their only perquisite :

their day-wages average 10s. a week. Near the grass-district

double or treble the usual prices are often paid for mowing clover,

the demands of the hay-farms causing a scarcity of hands.
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The old custom of gift-ploughing prevails in many parts of

the county, to help a new tenant on his entry ; a circular being

sent to friends anil neighbours to fix the clay. One farmer,

popular in his neighbourhood, on entering his farm had 145
ploughs at his gift-ploughing, and more than 100 acres were
ploughed in the day.

On the tenure of land little need be said : yearly tenancies

prevail, and leases are the exception. Yearly tenancies, termi-

nable at Michaelmas by a six months' notice, are the rule.

The incoming tenant has the right to make the fallows. The
notice to quit on the 24th of March is, as regards the fallows, a

notice to quit the next day. This is an apparent hardship on

the outgoing tenant, since it deprives teams which he must main-

tain for harvest and other work, of one portion of their regular

employment. In practice, however, the incoming tenant finds

it to his interest to employ and pay his predecessor for making
the fallow while he, as is proper, has the power of regulating

the manner in which the work is done.

An objectionable system of selling wheat, peas, and beans by
the load of .5 bushels prevails; barley and oats are, sold by the

quarter. At St. Al ban's there is an inconvenient practice of

storing in warehouses the bulk of the wheat offered for sale by a

sample sack in the market ; it is consequently sometimes brought

back past the seller's door for delivery to the buyer.

The average crop of wheat on heavy land is estimated at

25 bushels per acre. This, perhaps, is little better than a guess
;

yet the statement is concurred in by many informants who aim
at larger returns. They have not unfrequently added, " We
ought, with our system, to average 35 to 40 bushels."

The rents of such land average about 22s. ; tithe rent-charge

5.v. ; and poor's-rate 3s. Qd. per acre.

Implements.—Iron-ploughs of modern make are common to the

light land : in the heavy-land district the Rayne-plough is

popular.

The use of carts for harvest-work is so nearly universal in

this county that a waggon in a harvest-field in Hertfordshire is

nearly as great a curiosity as a sedan-chair in the streets of

London.
A simple lime-sowing machine for destroying slugs in corn,

invented by Mr. Thrale, of No-Man's-Land, and made by Mr.

Davis, of Hemel Hempstead, is a good deal in use. It consists

of a perforated iron-cylinder, in four compartments, to hold the

lime. As these revolve the abrasion causes the lime to pass off

in very fine particles. Two bushels of hard, unslacked stone-

lime are used per acre ; and 10 acres may be gone over in a night

with one horse. A damp, warm night is chosen, when the slugs
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are out. The machine is drawn in the opposite direction to the

wind, so that the creatures may get a sufficient dose of the caustic.

Without this precaution they would escape on their first irritation

by the dust.

At Courson's farm, I noticed that the mangers in the cattle-

yard, instead of being fixed, were swung by chains or ropes

to the nearest beam ; a simple plan, which saves the expense of

posts, and facilitates the raising or lowering of the mangers.

Several parishes in the north of the county have been only

recently enclosed, viz. : Therfield and Sandon in 1840, and Ash-
well, a parish of 4000 acres of good land, as lately as 1862.

Baldock and Clothall remain still unenclosed. This appears

strange, since the right of sheep-walks over open fields every

third year, by preventing the growth of roots, is ruinous to farm-

ing on light lands, whereas, after enclosure, the produce of land

is often doubled.

A singular example of farming at Letchworth deserves men-
tion. Fifteen hundred acres of good land, which was allowed to

"

run wild to grass twenty-five years ago by the late owner, have

maintained in the summer months a herd of 400 or 500 oxen of

various breeds, which, in favourable years, have come up in good

order for fattening in autumn.

Farm-Buildings and Cottages have in isolated cases been much
improved, but nothing has been done on an extensive scale.

This, therefore, remains a weak point in the agricultural economy
of the county.

Good brick cottages, on the model of those erected by Lord
Dacre on the farm of Mr. Samuel Jonas in Essex, have been built

on the estate of Mr. Fordham, at Sherfield, and deserve special

notice when the subject of cottage-building is under considera-

tion. They are in groups of three, with a common bakehouse,

oven, and pump. Each cottage has three bed-rooms, and two
rooms below, besides the usual offices. They were built by
Mr. James Jacklin, of Royston, at a cost of 225Z. the group, or

75/. each, and for neatness of appearance and convenience of

arrangement are superior to any we have hitherto known to be t

completed at such a price.

Covered homesteads have been erected by the same builder at

Kelshall, with cheap and durable roofs of corrugated ' iron, a
material almost as light as glass, and therefore requiring very

slight scantlings for support. Homesteads entirely or nearly

covered may reasonably be expected to pay interest on the cost

of their erection, more especially where straw is valuable, since

the saving in litter is only surpassed by the greater gain from the
superior quality of the dung produced.

Improvements lately introduced and those still required.—The
VOL. XXV. z
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numerous examples of good farming already noticed afford satis-

factory evidence of improvement : future progress will very much
depend on the extent to which they are imitated, and on the

increase of the average amount of farm-capital. Among the

improvements specially requiring attention by landlords and
tenants, the following may be enumerated :—extended cultiva-

tion of mangolds and early turnips on heavy land ; the use of

more artificial and other manures ; a reduction of the cost of

cultivation by less frequent and more effective tillage ; an in-

creased head of live stock, with a more economical system of

feeding ; better shelter for animals in yards, and less exposure

of manure ; care in avoiding to sow the seeds of charlock and
other weeds ; restriction of the growth of oats after wheat to clean

land in good heart ; and the enlargement of fields by the removal

of hedges and timber, accompanied by a better distribution of

woods and plantations, so as to secure picturesque effect without

the sacrifice of material interests.

The labourer's condition also demands very grave consideration.

The efforts made at Rothamsted and in other parts of the

county to improve his lot and raise his social condition are

entitled equally to praise and imitation.

XIII.

—

Agricultural Notes on Hertfordshire. By Rev. J.

Clutterbuck.

Agricultural Literature—Climate—Rainfall and Percolation of Water as tested

by Dalton's Gauge—Area and Population— Sales of Fat Stock — Physical

Geography—Influence of Swallow-holes on Drainage and Water Supply

—The Water-level in the Chalk—Sheep Farm at Wheathampstead—The

Chalk district— Irrigation— Paper-Mills— Drainage of low Meadows—
Water-Cresses— Cherry-Orchards— Woods — Straw-Plait— Seed Wheats
— The Bennington Flock— Heavy Roller with revolving Shafts.

Agricultural Literature.

The agriculture of Herts has already been chronicled by Ellis

of Little Gaddesden (quoted by A. Young), in 1732
;
by Walker,

in his ' Report prepared for the Board of Agriculture,' in 1759
;

by Clutterbuck, in his History of this county (1815) ; but espe-

cially by Arthur Young, in his ' Report,' published in 1804.

To that distinguished pioneer in agriculture we are indebted

for our only reliable means of contrasting the agriculture of the

18th with that of the 19th century. Of him it has been well

said : "If great zeal, indefatigable exertion, and an unsparing

expense in making experiments can give a man a claim to the

gratitude of agriculturists, Arthur Young deserved it more than
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most men. We will not assert that in all cases his conclusions

were sound or his judgment unimpeachable, but even his blun-

ders, if he eommitted.any, have tended to the benefit of agricul-

ture by exciting discussion and criticism." *

The above passage aptly characterises his 'Report of Herts,'

which mainly embodies the opinions of the leading farmers,

amateur or professional, of that day. Drill husbandry, the culti-

vation of the Swede turnip, the substitution of the Southdown for

the long-legged Wiltshire sheep, were then leading subjects

for discussion ; and it is remarkable that the introduction of

improved implements and practice rests throughout this Report
with amateurs, whilst the management of the most common and
essential operations of husbandry in the present day will be

found to be completely at variance with that of some of the best

practical farmers who gave information to Arthur Young.
The name of Mr. T. Greg, of Coles, near Westmill, often

quoted by A. Young, deserves a passing notice. Prompted by
Mr. Coke's (Lord Leicester's) example, Mr. Greg first undertook,

by the aid of Hill's scarifier, to apply, to his own wet tenacious

clays the principles of Norfolk husbandry. He abolished the

bare summer fallow, ploughing but once for a crop, and that

only in winter, using the scarifier, the drill, and the horse-hoe

freely to complete his operations.

In proof that improvements in husbandry were early intro-

duced into Hertfordshire, A. Young, quoting Mr. Rooper, of

Jicrkhampstead, says that clover and turnips were supposed to

have been introduced by Oliver Cromwell, who " gave a farmer
named How a 1007. a year on that account," and that there had
been little change in the course of cropping for one hundred
vears.

The climate of England, though it may have undergone some
changes, must be essentially the same as when Fuller said of

Hertfordshire, " It is the Garden of England for delight ; men
commonly say that such as buy a house in Hertfordshire, pay
two years' purchase for the aire thereof;"—a salubrity due to the

geological condition of the greater part of the county, gravel

upon chalk.

Rainfall and Percolation of Wateb.

The following tables of rainfall and mean temperature were
kindly furnished by those gentlemen by whom the registry has
been kept. The column Dalton's Gauge, under the head
"Hemel Hempstead," refers to a rain-gauge, suggested by Dr.
Dalton and kept at Apsley Mills for twenty-nine years last past,

* Vide Kirwin, ' Irish Transactions.'

z 2
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which only registers that portion of the rainfall which percolates

3 feet of soil. Its construction is described in ' Ree's Cyclo-

paedia' under the head Evaporation. It, is calculated that the

amount so collected represents the quantity which sinks through
the surface soil to the springs, which supply the rivers and give

power to the mills.

The average rainfall registered for 29 years is 22'5, percola-

tion 7*5 inches. The Table shows 25*8 of rainfall and 4'9 per-

colation for the last 10 years. It will be seen that the amount of

rainfall increases with the longitude westward.

Bl.BKIIAJIl'.'TEAD.

Longitude W. .... 0 34

Latitude 52 45

Height above sea, 370 feet.

Years. Bain.

1854 24-0

1855 30-5

1856 30-0

1857 29 '2

1858 22-5

185!) 33-0

1860 36-2

1861 24-

1

1862 29-5

1863 26-7

Average 28'5

Mean
Temperature

45'6
47- 7

49-G
48- 3
49- .",

45-7
48-0
48-4
\ 9 '

(

I

47-1

Hemi;l Hehpsthad.
o ' H

Longitude W. 0 27 50

Latitude . . 52 45 0

Height above
-

sea, 250 feet.

Rain.

18-2

25 '8

26- 6

28-1
20-5

32 Mi

342
22

' 2
27- 4

22-7

Dal tons
Gauge.

1 4

.V4
7- 4
7'4

32
4-5
12-1

64
8- 0
3-3

•9

ROYSTOX.
o / II

Longitude AV. 0 0 2

Latitude . . 52 2 40

Ileigbt above sea, 2CC feet.

Rain.
Mean

Temperature.

18- 1

25-0
21-9
27-9
20-4
25-4
29-5
19- 8
23-9
17-8

22-9

49- 2
46-7
48-8
50- 5

48-9
50

' 2

46 -O

48- 5

4S-5
49- 4

48 '6

Aeea and Population.

The geographical extent of the county may be taken to be, in

length, south-west to north-east, 36 miles ; south-east to north-

west, 2G miles; with a circumference of from 130 to 140 miles.

Halley is quoted as estimating its superficial area at 451,000

acres. The population returns 1861 give it at 391,141 acres.

Clutterbuck gives the population, in 1801, 97,577 ; 1811, 111,654:

increase, 14,077. The last returns, 1851, 167,298 ; 1861, 173,294:

increase, 5996. Total increase since 1801, 75,717. The persons

employed chiefly in agriculture in 1801 are 20,611. The fami-

lies so employed in 1811, 16,998.

Maekets and Sales by Auction.

Of* the old markets, suffice it to say, that there are 18 market

towns in which the old system of selling wheat by the load of

5 bushels is still very generally followed. Barnet fair is still
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famous for its supply of neat cattle, brought from Wales and

Scotland, &c.

The modem practice of holding sales of fat stock by auction

at such towns as Hitchin, Hertford, Bishop's Stortford, and

Watford, has assumed such large and increasing proportions that

it may be well to trace its development as exhibited in the town
of Hitchini These sales which were here first held occasionally

in 1852, took place in 1853 twice or three times in a month, and

ultimately, in 18G2, every week. A yard specially fitted for the

purpose was opened by Messrs. Page and Harding, 8th Decem-
ber, l!S()2. Their sales in 18G1 realised 65,345£. 4s.; in 1862,

7!>,4UW. 5s. ; in 18G3, 107,014?. 0s. Qd. The sale of Christmas

last, December 15, realised 5,118?. (

Js., and consisted of 108

oxen, (375 sheep, 2 calves, and 44 pigs. In the year 1863:

1876 oxen, 22,492 sheep, 123 calves, 2707 pigs, and'll56 lambs

were sold.

Physical Geography.

The boundaries of this county arc not, as is sometimes the

case, determined by the physical features. On the north, the

boundary is generally coincident with the escarpment of the chalk

or Chiltern range of hills ; on the south-east it is formed by the

Lea and its affluent the Stort ; to the south it lies very much along

the high ridge, where the London clay is partially capped by drift

of the Eocene beds ; and on the west it follows the ridge over-

hanging the valley of the Bulborne, in which the Grand Junction
Canal finds its course. Thus the agriculture of Hertfordshire in

some cases takes its character from the several counties by
which it is surrounded, and from which it is divided by an ill-

defined and arbitrary line. The geological features of this county

are comparatively simple. It comprehends within its limits a

considerable portion of the north-western limb of the chalk-basin

of London. Here nearly the whole substratum is chalk, the sur-

face of which is either covered with drift gravel, or the tertiary

deposits of the London and Plastic clay ; a very small part con-

sists of the Gault clay, which, with a trace of the upper green
sand, crops out from beneath the chalk.

As the physical features of the surface are necessarily ruled by
the geological condition, there is a considerable sameness in the

outward aspect of the county, though there is a frequent and
marked difference in the nature and quality of the soils.

Speaking generally, the county may be divided into the
clay and chalk districts ; the former forming the southern por-
tion adjoining the county of Middlesex ; the latter extending
from the outcrop of the clays to the escarpment of the chalk
hills, the frontier of the counties of Buckingham, Bedford, and
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Cambridge. The rivers Coin and Lea flowing in opposite

directions in part of their course, form a sort of natural division

between these two districts, though they do not strictly deter-

mine the limits on either side.

In the southern district, the London Clay, is mostly marked
by low, rounded undulations, broken by tortuous watercourses,

which provide the natural escape for surface-water, and a ready

outfall for artificial drainage.

Swallow-holes.

The upper levels are very frequently covered with beds of

gravel, which retain a certain quantity of water for the supply

of shallow wells, which, as on Bushey Heath, attract a con-

siderable population. The water also finds vent in land-springs

at the junction of the gravel with the clay, the feeders of the

brooks which run into the rivers Coin and Lea. Occasionally

these waters pass, in their course towards the valley, the outcrop

of the sand which underlies the clay beds of the Plastic clay

formation; it then sinks by swallow or " swilly holes" into

the subjacent chalk, and goes directly to augment the springs

whence the rivers derive their perennial sources. Very large

volumes of Avater so sink into the earth, and the mischief which
would arise from the flooding of these brooks in winter is thus

much abated. It has been suggested by very high authority

that the perennial supply of water to rivers might be materially

augmented if artificial means were used to facilitate the absorp-

tion of these waters. Very remarkable instances of this natural

drainage may be seen more or less along the outcrop of the sand

beds of the Plastic clay formation in the parishes of Bushey and

Aldenham. In the watercourse which leads from the reservoir

at Elstree, it has been found necessary to stop these swallow-holes

to prevent waste.

The construction of artificial swallow-holes deserves our con-

sideration as a means both of maintaining a perennial supply of

water to our rivers, and also of facilitating drainage operations on

a system suggested more than a century ago by Elkington.

The soil of the upper levels of the clay district marked by the

rounded flint-pebbles embedded in the sand is wet and unkindly,

not capable of bearing grass of any value, and ungrateful under

the most liberal treatment as arable land. This gravel, with its

characteristic blue-pebble, is transported in many cases below the

higher levels, where the sterility of the soil is in proportion to

the thickness of the bed. Wherethe London clay comes to the

surface it forms a stubborn soil, which, however, by draining and

a liberal treatment is made to grow abundant crops of grass. It

also favours the luxuriant growth of oak, elm, and ash timber.
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Immediately beneath the London, the Plastic clay crops out.

The upper or clav-beds of this formation, as the name implies,

are well suited for the manufacture of kiln-ware ; it is more

tenacious, and less manageable than the London clay ; and usually

forms a narrow band on the slopes and escarpments of the hill-

sides ; the lower beds are of very pure sand, sometimes perfectly

white, suited for domestic, horticultural, and other purposes,

though some of the beds are interspersed with rolled pebbles.

To the breaking up of this stratum much of the soil that covers

the chalk is due, and from hence the hard conglomerate known as

Hertfordshire pudding-stone is derived. The most fertile spots

in this district arc found at the outcrop of these strata, where

the clay and sand are amalgamated so as to form a friable and

kindly soil. The geological condition here described extends

more or less in a band across the county from Moor Park, near

Rickmansworth, on the west, to its eastern limit bounded by the

river Stort.

The neighbourhood of Bishops Stortford furnishes a good

example of farming under geological conditions not found else-

where in this county, but resembling those which subsist in

some parts of Essex. The river Stort runs through a trough in

the chalk, over which the Plastic clay-formation crops out on the

side of the valley. Its beds of clay and sand here amalgamate

with the flint-gravel, with which the chalk is covered on the

lower levels, to form a light, friable, and fertile soil, suited to

four-course husbandry. On the higher levels the tertiary clay

forms rather wide-spread " plateaus," covered very generally

with a drift consisting of water-worn chalk, with some chalk-

flints. This drift, for such it appears to be, is not found in the

western parts of the clay-districts of Hertfordshire under the

same geological conditions of subsoil, though it is very exten-

sively diffused in Essex, where it presents some of the best corn-

land in that county. It would be very interesting to trace the

extent of this deposit in both counties, and, if possible, account

for its unusual presence as a covering to the tertiary beds resting

on the chalk.

The Water-level in the Chalk,

As in the case of the clays, the chalk-district may be sub-

divided ; it has been so treated by Arthur Young, who, in his

maps, lays down the principal part as loam, distinguishing as

chalk only that small space which is drained by rivers running to

the north with a fall anticlinal to the natural dip of the stratum.

Adopting this division, of which it would be difficult to define

the exact limits, we find that the southern slope from the

northern limits of the county to the point where the river



308 Agricultural Notes on Hertfordshire.

Coin enters the county of Middlesex, has a total dip of about

350 feet, or from the higher ground in Bedfordshire of 650 feet,

which latter point is about 770 feet above the level of the sea.

The highest ground on the ridges between the rivers is capped
with portions of the plastic clay in situ, which may be deemed
outlying patches of the clay-district, in some cases covered with

gravel to a sufficient depth to retain the water to serve the

ordinary wants of villages or hamlets, such as Abbots Langley
and Bedmont. Thus the population is found either on the ridge

or in the valleys near the rivers, the intermediate parts being

dependent on water drawn from deep wells sunk into the chalk.

On the accompanying section, taken on the ridge midway
between the rivers Gade and Ver, is shown the depth at which
water is found, with its noted alternations at two periods in the

same year. The level of the course of the river Gade, with

which that of the Ver is nearly identical, is also given between

these points. The surface of the subterranean water would be

shown by an inclined line, fixed at the river, and more or less

elevated or depressed towards the ridge according as the stock

of water is augmented by the replenishment of the chalk stratum,

or reduced by the natural drainage. Thus in chalk districts the

level at which water is found may be accurately ascertained.

The intermediate space between the ridges, and the rivers

which run in the valleys, is covered with gravel, often pre-

senting a surface which consists almost entirely of flint-stones,

the removal of which, if it were possible, would rather detract

from, than add to the productiveness of the soil by quickening

evaporation. This soil with slight variations forms the main
staple of the district which lies between the outcrop of the London
and Plastic clays and the northern limits of the county.

A stranger acquainted with those Western counties which
have a soil almost identical with this in its texture and its geo-

logical bearings, is here struck by the absence of breeding flocks,

the deficiency of stock, the inadequacy of the farm-buildings,

and the small size of the enclosures which here prevail. He
would find the land cleared of its sheep after the consumption of

the swede and root-crop, the hay and straw very generally sold,

and barely replaced by London manure, when it is to be had.

Very many exceptions may of course be found, among which a

farm at Wheathampstead, near the centre of the district under

consideration, is a notable instance.

Sheep Farm at Wheathampstead.

The farm consists of 317 acres, of which 20 are in not very

productive grass-land. Fifty-six acres of the arable are upon the

strong loam of the higher levels, and the remainder is of a lighter
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character—rather a sharp flint-gravel, somewhat under the average
quality of the district. The whole has been more or less chalked
from below, according to the custom of this county. The fer-

tility of the farm is maintained, not by selling off the produce
and trusting to London and other extraneous sources for an
equivalent, but by developing and trusting to its own internal

resources. The following list of animals fatted and sold from
the farm has been kindly furnished in illustration of the system
pursued :

—

1862. 1863.

Lambs . 391 .. .. 392
Slice]) 333 .. .. 356
Beasts (i .. 5
Calves 45 -.. .. 50
Pigs 205 .. .. 198

Total head .. 980 1001

On 317 acres of land.

The system of cropping is four-course, managed with especial

reference to sheep-stock. Much reliance is placed on the deep
cultivation of the soil, which is principally effected by the use of

a two-wheeled plough, divested of its mould-board, which follows

the first plough, armed with a share copied from that of the

unwieldy and disused old Hertfordshire plough. Besides the

usual succession crops of swedes, mangold, mixed layers, tares

(to be followed by white turnips), it is the practice here to sow
rape between the rows of beans on the heavier portion of the

farm.

A certain portion of the ewe flock, which averages 330 head,

consists of Dorsets, which are put to a Sussex or half-bred ram
;

both ewe and lamb are generally fatted for sale, and the stock

replenished from fairs.

The Chalk District.

The Northern or chalk district, having a fall anticlinal to the

dip of the stratum, is drained by streamlets which are the affluents

of the Cam, the Ouse, and, in one instance, of the Thame.
This remarkable tract of land may be surveyed looking from

Sandon, which stands high on a rounded escarpment of the

outlying Plastic clay.

On descending from the higher ground, the chalk—here geo-

logically the lower chalk -without flints—is more thinly covered

with gravel, and very frequently becomes a part of the cultivated

tilth. It does not, as in the Vales of Aylesbury and White
Horse, end in bold escarpments immediately overhanging the

upper green sand and gault, but sinks to the level of these strata
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by gentier undulations, which present a breadth of very useful

arable land. This district is thus described by Sir Henry
Chauncy in the 'Historical Antiquities of Hertfordshire ' (1700)

He says, "The Vale of llingtalc, or Wringtale, which lies north

of the great ledge of hills crossing the northern part of this

county (extending from Backway 10 OfHey), where the soil is

mixed with white marl, yields the choicest wheat and barley,

such as makes the best maultthat serves the King's Court or the

City of London, which caused Queen Elizabeth often to boast of

her Hitchin grape."

It has been noticed that this county comprehends within its

boundary a small tract of land to the north of the villages of

Ashwell and Caldicot, on the outcrop of the trace of the green-

sand and of the gault clay which underlies the lower chalk. It is

all more or less covered by the drift of the chalk, though in some
places the sheer gault lies very near the surface. Though its

general features and management resemble those of the tract to

the south just described, which rests on the lower chalk, there is

this notable difference—that, as it rests on a clay subsoil, it

requires thorough drainage. It was here that Mr. Bailey Denton
carried out that mixed system of drainage of which there is

so full and valuable a record in this Journal under the head
of the Hinxworth Drainage.

Irrigation, Miils, and Meadows.

Although the streams which issue from the deep valleys by
which the surface of the chalk is furrowed afford to this county

abundant supplies of water, agriculturally they have not been
turned to much account.

Near Rickmansworth, on the Chess, on the Bean, and at the

Hoo, water-meadows indeed may be seen ; but frequently the

ancient weirs have been superseded by mills, the old water-rights

having been either bought up by the millowner or lost by
desuetude. The corn-mills themselves have often been diverted

to the manufacture of paper, for which purpose machinery was
first set up by M. Foudriener, its inventor, on the river Gade.
The Gade, as its traverses this county, has a uniform fall of

14 feet per mile, which offers great natural facilities for irrigation,

as well as water-power.

Drainage op Low Meadows.

Perhaps there is nothing in the whole county which more
obviously calls for improvement than the so-called water-meadows,
or rather marshy swamps, which line the banks of some of the

rivers. This is more striking in districts where there is little
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natural or available grass-land. The remedy is simple. The
mill-dams are impediments to the free action of the landowners,

but very generally this difficulty may be overcome. The wet-

ness of the meadows is not, even near the mill-heads, due to

soakage from the river, but from stagnation in the soil pi water
derived from springs on either side of the valleys. As a remedy,
first a ditch should be cut as near to the side of the valley and as

far lrom the river as possible. In some cases pipes of large bore
might be used ; the spring-water should then be led below the

outfall provided by the next mill-dam ; the cleansing of the

ditches, brick-rubbish, or any hard material, should be placed or

even piled on the surface of the meadows ; then with ordinary
attention to keeping up the river-banks and filling up all trans-

verse ditches, much valuable land might be reclaimed from its

virtual sterility.

Water-Cresses.

A new rival to the water-meadow has sprung up of late from
the artificial culture of water-cresses. Fifty years ago those who
sold this plant were content " to strip the brook with mantling

cresses spread." One such was Mr. Bradbury, to whom the

idea suggested itself that water-cresses might be cultivated to

advantage. He obtained permission first to try the experiment

in spring-ditches at West Hyde, in the parish of Rickmans-
worth, just on the borders of Bucks, and satisfied the occupier

of the land that the cleansing of the ditches and regulation of the

height of the water in them as practised by Mr. Bradbury was
beneficial. The ditches were next let at a certain rent and under

certain restrictions, and very shortly Bradbury's cultivated water-

cresses became a regular article of traffic in the London market.

From this small beginning a large trade has sprung up, which
now extends to the Manufacturing Districts. The persons who
hire the spring-ditches for the cultivation of the plant scour and
cleanse them with much care, level their bottoms, and often

expand their area till they form a series of shallow lakes, in

which the height of the water is regulated by dams. These
dams are either permanent—formed of stones or two lines of

boards, supported by stakes, between which clay is rammed ; or

temporary—consisting of moveable boards, bricks, or other ma-
terials. These, in some cases, are either placed transversely to

the flow of the water, to keep it to its required level in the sub-

divisions of the beds, or eLse so arranged that the stream may be

conducted under the bank-side, apart from the adjacent bed,

as by an irrigation-carrier, to any sj>ot below. Very fre-

quently borings are made in the chalk to facilitate the issue of

the clear spring-water in its purity, which is deemed of great
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importance to the quality of the crop. The best sorts of cresses

are then selected, that most in request is known as the Dutch
Brown, from the shade of colour it takes when it has reached

maturity. The plants are placed in rows, generally with stones

upon them, to prevent their being removed by the flow of the

water. All this is done at considerable expense ; besides which
it is necessary to guard the beds from attacks of birds, especially

the blackbird, whose ravages at certain seasons are of a very

serious character. By regulating the height of the water in the

various divisions a proper succession in the ripening of the

crop is secured. The cutting is performed either by wading in

waterproof boots between the rows, or by placing moveable
planks across the beds. The washing and packing in hampers
or baskets finishes the operation. The growth of this simple

and indigenous plant is daily on the increase ; the letting the

ditches for this purpose is more profitable to the landowner than

the irrigation of the meadows, if it could be done ; the rent

cannot be estimated by the acreage under cultivation. Such
sums as 40/., 50/., and upwards are often paid by persons who
have little capital but their industry, and employ a great pro-

portionate amount of other labour in gaining their living.

Cherry-Orchards.

In the western parts of the county the cherry-orchards occupy
so considerable a portion of the soil, and form so great an item

in the rural economy, as to demand attention. They are gene-

rally found at a high elevation, where there is a considerable

depth of loam, clay, or gravel, naturally drained by the chalk
beneath. The great age of many of the trees shows that their

culture is of ancient date, as also appears from the agricultural

histories of Hertfordshire. It does not seem that these orchards

have been extended of late years, in spite of the access to the

Manufacturing Districts afforded by the introduction of railways.

The great drawback to the cultivation is the precarious nature
of the crop, which is very often destroyed in a single night by an
untimely frost, apart from other casualties to which fruit-crops

are liable. The fruit is generally sold on the trees to dealers,

and realises from 12s. to 16s. per " ped " or basket, holding
about four dozen pounds. The sorts grown, though not confined

to the county, are characteristic of Hertfordshire. These are

known as the Caroon, the largest sort, and small Hertfordshire
black. Besides the usual uses, they are converted into cherry
brandy, and, if report says true, enter very largely into the com-
position of other liquors, to which they do not give their name.
They arc also used for the purpose of dyeing.
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Woods and Plantations.

Woodlands cover a large part of tlic surface of this county.

The quantity and quality of timber varies considerably in

different districts. in the north-western portion, where the

chalk is near the surface, beech woods prevail. To the south of

this, on a zone running from the south-west to north-east, oak
and ash are more abundant, both in the woods and on hedge rows,

the oak having generally a stunted appearance ; the ash is also of

slow growth, but bears a good character for wheeler's stuff. Still

further south the elm may be said to be the weed of the country.

In the most southern portion, where the chalk is covered by the

London and Plastic clays, the elm and oak attain a much larger

growth, unless the upper drift gravel intervene, which is only

suited to larch or fir. The beech woods, in which underwood
refuses to grow, are periodically thinned, and the fall used by
wheelers, and, in some cases, by chair-makers, though this trade

is almost entirely confined to Buckinghamshire. The ordinary

coppice is commonly cut every twelve years and sold by auction.

As a general rule, the growth is not sufficiently straight and free

to serve a better purpose than making rods or headers for fencing,

pea-sticks, faggots, or at best, turner's stuff, or sparred hurdles

and wattled hurdles for sheep.

The woodlands are too often objects of little care, and are

scarcely ever renewed or replanted as the old stools die or fail.

Those which belonged to the late Sir John Sebright, of Beech-

wood, are, however, an exception to this rule, and bear the traces

of careful replenishing to this day ; his son and successor follows

his example.

In many places woods have of late been grubbed, when, from

their frequent interlacing with the arable land, they were incom-

patible with improved cultivation ; but in a county where there

are so many resident proprietors, coverts for game will not

readily give place to the steam plough.

Straw-Plait.

The manufacture of straw-plait not only furnishes employment
for the females of the labouring classes, but bears on the agri-

cultural interests of part of the county, by creating a market for

some of the wheat-straw grown within its limits. This trade,

from its nature, varies with and is ruled by the fashions in

dress. Luton and Dunstable, in Bedfordshire, are its head-
quarters, though it extends to the centre of the county of Hertford,

where much plait is made to supply the dealers, whose attendance

at Hitchin and elsewhere creates a considerable market. The
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straw grown on the chalk soils at the north of the county is well

fitted for the purpose. The straw drawers either purchase the

straw in the hulk, and take away all that suits their purpose, or,

more commonly, bargain to take, by weight, that only which they

select. The farmer who has a crop fitted for the purpose has

it reaped with great care, if the weather be fine, in an early

stage of its maturity, leaving the sheaves open for a time till

they are quite dry, and setting aside those in which the straw

may be twisted
;
they are then placed, with care, in the rick

or mow, so as to come' out quite straight and uninjured. The
person who is employed by the dealer to draw the straw takes

a certain quantity from the sheaf and binds it quite tight with

a leathern strap ; he then places his parcel, thus formed, be-

tween his legs, takes a few straws at a time just beneath the

ears and draws them out, until his other hand, to which he

transfers them, is full, and ties the handful, like a gleaner,

beneath the ears. The flag is removed by a coarse iron-toothed

comb, the ears are cut off", and it is then handed to a second

person, who makes up bundles about a foot in diameter, neatly

bound with straw. The straw is then in a marketable state, and

passes to the manufacturer to be sorted, cut into lengths, and so

fitted for use. The waste is not so great as might be supposed,

all the chaff and caving is left behind with the ears, and with

much of the rough straw, which may be converted into manure.

The operation puts the farmer to some inconvenience, but the

price given is remunerative, amounting, on an average, to about

a penny per pound, so that the value of the straw may exceed

that of the corn.

The moral effects of this manufacture are often called in

question ; the early age at which the children are employed
srxdl v hinders their education by keeping them from the village

school ; it indisposes and unfits them for domestic service,

though it retains them at home and hinders their being subjected

to the drudgery of field labour.

Vaeieties of Wheat.

Although the vale of Ringtale, in the north of the county,

gained a name of old for the Hertfordshire white flour, the land

generally is better adapted to the coarser red wheats, and high farm-

ing cannot in this respect overule the inherent quality of the soil.

^To Mr. Hainworth, of Hitchin, great credit is due for the

attention bestowed by him on the selection and improvement of
wheats. He is a cultivator of Spalding, Syer's Red, Red Straw
White, Hopetown White, Red Lammas, and other wheats ; and
has given his own name to a variety raised by him from a
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single ear, which he specially recommends, as bearing the forcing

of high farming'.

As the fair testing of different sorts of wheat on the same
ground is as difficult as it is important, Mr. Hainworth's method
is worthy of notice. First he selects a field in which the soil is

as near as may be, of an uniform character, measuring, for

example, lli poles wide by 33 poles long ; 8 rows of each dif-

ferent sort of wheat are dibbled with great care, the short way of

the land, 9 inches apart, and 5 inches between the holes, in each
of which three corns are deposited. This is repeated in succes-

sion until the whole piece of land is cropped with say 11 beds

of each sort. The 8 rows of each variety in each bed are reaped

separately, bound and set up, then brought together, threshed

and measured, thus giving a fair average of the whole 11 beds,

grown in different parts of the same field. The farm on which
these experiments are made is necessarily in a high and cleanly

state of cultivation ; its fertility, in fact, is maintained by the

application of London stable manure. . If this careful selection,

cultivation, and testing of varieties of wheat be looked on

merely as a commercial speculation, the results must be valu-

able ; but in this case, as in almost all such, the higher object of

advancing the interests of agriculture gives a fresh stimulus to

the labour and skill which such experiments at all times require.

Sheep.

After a word of commendation of the Hoo flock of 400
Sussex downs, improved of late by rams from Babraham, and a

word of warning as to the ultimate results of cross-breeding

between the long and short woolled races, however promising at

first, I pass on to speak of that which for not less than two cen-

turies has been called " the far-famed Benn'ington flock." Ben-
nington is a village near the centre of the county, between

Stevenage and Standon. The flock, which is still owned by the

descendants of those who first formed it, is said to have sprung

originally from the old Wiltshire horned breed, which appears

to have formed the staple of the sheep stock in the midland
counties of England up to the beginning of the present century.

Within the memory of many persons, the horn, one of its dis-

tinguishing features, though reduced in size, was still retained,

and in all respects the sheep were nearer their original type than

at present. Attempts at improvements were at one time mailt

by the introduction of Leicester, Gloucester, or Cotswold rams,

though the produce of one, if not both these crosses, was weeded
from the flock. Of late years the chief, if not the only new
blood, has been Lincoln ; some of the flock still retain traces of
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the Roman nose, and other traits which render this flock remark-

able, both as a record of the past, and a most interesting instance

of the successful breeding of long woolled sheep. It is said,

and the assertion is borne out by the appearance, great size, and

noble character of the flock, that the weight to which the ewes
attain when fatted is 20 stone, that a teg has been known to

shear 21] lb. of wool ; and that the average weight of two fleeces

is 28 lb., or 1 tod. The flock now unfortunately numbers
only 200. The value placed on them for breeding purposes may
be learned by the significant fact, that all the ram lambs are

saved, and command a ready sale at good prices.

It may be a question whether this breed and quality of sheep

is that best fitted to a neighbourhood and soil such as that on
which it has been so long and so successfully maintained ; the

mere fact of its existence, however, supplies an argument in its

favour. They are said to do better and to be more hardy than

the Lincolns, by which, from time to time, the stock has been
replenished, and compared this year favourably with some
Lincolns newly imported, which stood beside them in the fold.

Implements,

One novelty among implements is to he found in the ad-

justment of shafts for the purpose of turning,- or rather re-

versing the action of a heavy iron roller, an unpatented invention

of the owner of Beechwood, which weighs 3 tons, and can be
loaded by filling a cradle with stones up to 4 tons. The roller

is used either on the sward of the park, or to compress the roads ;

in either case, the difficulty is to turn so heavy an implement
with two horses drawing abreast, and necessarily leaning on a
shait. This is avoided by fitting the double shaft to the upper
ot two hollow discs of woodwork encircling the cylinder, which
revolves after the manner of a railway turn-table on that beneath
it. For the purpose of turning, two vertical iron pins, by which
the discs are fastened together, are drawn, the horses make a
halt turn, the pins are replaced, and the roller is ready to move
in the opposite direction, without the least strain or inconvenience
to the team.

VOL. XXV.
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Agricultural Notes on the Census of 1861.

By J. D. Dent, M.R

My dear Sir,—In looking over the Reports, of the Census
Commissioners for 1861, I have met with certain information

connected with Agriculture, which, I think, deserves some per-

manent record in our Journal ; and I shall venture to submit to

you, first, some of the Tables which have been prepared by the

Commissioners, and then a few remarks of my own upon them.

The first thing which strikes us, in England and Wales, is the

aggregation of population in towns—the inhabitants of 781 towns

amounting to 10,960,998 ; and those of the villages and country

parishes to 9,105,226. "The area occupied by the 781 towns is

2991 square miles ; that of the rest of the country, 55,330 square

miles.

During the decennial period from 1851 to 1861 the rate of

increase of population has been much greater in town than in

country, and the large towns have gained more than the small

ones. In 1851, 580 towns were included in the record, and in

that year the population of these "towns and that of the sur-

rounding country was nearly equal ;
" but in the subsequent ten

years, while the population in the villages and country parishes

increased at the rate of 6 -5 per cent., the increase in the towns

was 17*3 per cent., this difference being due to the migration

from country to town."

Unfortunately, for purposes of comparison, the Census Com-
missioners of 1861 have drawn up their Tables which refer to the

occupations of the people, in a somewhat different form from

those of 1851 ; and there is also a variation between the Scotch

and English systems, which renders an exact comparison a matter

of difficulty. These changes have arisen from a desire to impart

to the returns of each successive census a greater degree of

accuracy, and to point out more clearly the different occupations

of the people. In 1851, and again in 1861, the farmers of the

United Kingdom were requested to return the number of acres

which they occupied, and also the number of labourers whom
they employed. In 1851 we find 91,698 persons, who, in the

returns, called themselves farmers, but had apparently no labourers.

Many of these probably did all the labour themselves ; others

had the assistance of their children ; some employed labourers

only during a portion of the year ; and some may have had
labourers whom they did not return. It is certain, however, that

in parts of the country, men who have only a few acres of land

and employ no workmen, have always been returned as farmers
;

and this we must bear in mind when we compare the number
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of farmers and graziers as stated in the Oceupation Tables with

the number of farm-holdings returned. There is considerable

uncertainty as to whether the farmers returned all their in-door

farm-servants ; and while in some cases women and boys were

included, in others they were not. We must also bear in mind
that many of the labourers, and also of the farmers who are here

returned, are disabled or superannuated ; the workman as well

as the retired tradesman or professional man being, by the rule

of the Commissioners, referred to his former calling, even though

he might be an ineffective member.
The first Tables which we will extract are VII. and VIII. :

—

Table VII.

—

Number of Persons engaged in Agriculture in Englakd
and Wales, enumerated at each of the Censuses of 1851 and 1861.

Occupations.

Persons. Males. Females.

1851. 1861. 1851. J861. 1851. 1861.

Total of Agricultural Order . . . £011 ,447 1,924,110 1,559,762 1,545,167 451 ,685 378,443

30,315 30,766 17,047 15,131 13,268 15,635
249,735 226,515 226,957 22,916 22,778

Farmer Grazier's Wife .... 164,618 163,765 164,618 163,765
Fanner's Son, Grandson, Brother, &c. 111,704 92,321 11^704 92,321
Farmer's Daughter, Sister, Niece, &c. 105,147 83,830 105^147 83^830
Farm- Bailiff 10,561 15,698 l6j561 15!698
Agricultural Labourer (Out-door) . 952,997 958,265 908,678 914,301 44^319 43/364
Shepherd (Out door) 12,517 25,559 12,517 25,559
Farm-Servant (In-door) .... 288,272 204,962 189,116 158,401 99,' 156 46^501
Land Surveyor, Land Agent 3,064 4,702 3,064 4,702
Agricultural Student .... 104 490 104 490

30 33 30 33
Willow Rod Grower or Dealer . . 60 35 59 35

"
1

Teazle Grower, Merchant . 85 81 85 81
Agricultural Implement Proprietor 55 236 50 236 "

5
Agricultural Engine and Machine )

Worker /
1,205 1,205

Land-Drainage Service .... 11 1,761 11 1,761

The remainder of the list of occupations is not so closely con-
nected with agriculture :

—

Persons. Males. Females.
Occupations.

1851. 1861. 1851. 1861. 1851. 1861.

Colonial Planter and Farmer . 16 91 16 91
Others connected with Agriculture
AVoodman and Wood-gatherer .

128 117 116 73 "l2 44
7,772 8,916 7,772 8,907 9

Others connected with Arboriculture 236 10 220 10 -16
71,805 78,533 69,685 76,760 2,120 1, 773
2,383 2,917 2,350 2,838 33 79

39 55 39 55
Others connected with Horticulture 97 27 23 22 '74 5

Table VIII.

—

Number of Farmers and Graziers, Farm-Bailiffs, Farm-Servants
(In-door), Agricultural Labourers, and Shepherds (Out-door), enumerated
at the Censuses of 1851 and 1861 in England and Wales.

1851 1,347,387
1861 1,340,916

2 A 2
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In Scotland, the totals of the agricultural class were

—

1851 388,203
1861 378,609

These Tables may be found at p. 35 of the 3rd vol. of the
' Census of England and Wales for 1861.'

From Table VII., I think, we may gather that the tendency in

England and Wales is not towards a subdivision of land. The
class who return themselves as proprietors of land, remains very

stationary ; and from my own experience, I should say that land

is not going into more hands, but that estates are rather increasing

in size ; and that landed proprietors, as a class, are a wealthier

body than they formerly were.

Tables, which I shall shortly quote, will give us the idea that

the size of farms is increasing, and that small holdings are being

absorbed in the larger ; and this is to some extent corroborated

by Table VII., ki which we find fewer of the farmers' relatives

employed upon the farm, and farm-bailiffs considerably increased.

The very great diminution of in-door male farm-servants is a

further indication of a change in the class of men who now make
farming their pursuit ; since men of the new stamp feel the in-

convenience of boarding in their houses a large number of

youths, with whom, a few years ago, the farmer worked during

the day, and associated in his leisure time.

But the increase in male out-door labourers and shepherds

does not compensate for the decrease in in-door servants, which,

exclusive of the farmers' relatives, amounts to 12,050. I am not

inclined, from personal experience, to imagine that there has been
any decrease in the aggregate of manual labour employed upon
farms ; on the contrary, the superior cultivation of our crops, and
the increased care bestowed upon our flocks and herds, lead to the

opposite conclusion. When, therefore, I remember that some
few years ago it was no unusual thing in a parish of 600
inhabitants, not far removed from an active manufacturing dis-

trict, to have ten or a dozen labourers entirely or partially out of

work during the winter months, and that now in the same parish

we are frequently obliged to supplement our own labourers by

Irish, I can only conclude that the redundant agricultural popula-

tion has been absorbed by manufacturing industry ; and that those

who remain are more efficient, better paid, and more fully

employed than they were 10 years ago. Referring to Table VII.,

it will be found that three new classes of industry have been called

out to assist in agriculture. There are now 236 proprietors of

agricultural machines, which, being no doubt let out for hire, are

available for the small farmer ; and attached to these there are

1205 agricultural machine-workers. Besides these, the land-
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drainage service forms a new class of 1761 men, who are

principally employed by the companies which lend money
for agricultural improvements.

We find the class of out-door shepherds more than doubled since

1851, rising from 12,517 in that year to 25,559 in 1861. This

increase of shepherds does not seem to agree with the conclusion,

at which Mr. Thompson arrived in the last number of the Journal,

viz., that our sheep-stock had diminished. During the show-

week at Newcastle I had the opportunity of talking this matter

over with Messrs. Torr and Randell, who attributed the increase

in the shepherd-class to two causes
;
first, to the increase of sheep,

which each of them, speaking the one of Lincolnshire, the other

of Gloucestershire, believed to have been considerable
;
and,

secondly, to the enlarged size of farms. On small holdings,

the farmer, his son, or his head man looked after the sheep, and

was not returned as a shepherd : as farms grow larger, and the

flocks on them are increased in number, it becomes the sole duty

of one or more men to look after the sheep, and this is an-

other reason why the class returned as shepherds has so largely

increased. The experience of these two gentlemen is so much
more valuable than my own that I readily quote it, and will

merely add, that it quite coincides with what I have noticed in

my own locality.

Yet another class may, for a moment, claim our attention. In

1861, 490 agricultural students are returned as against 104 in

1851—another indication of the new race of farmers, who find it

advisable to exercise their brains as well as their muscles in the

service of agriculture.

Another set of Tables is published which are of some interest

as far as they go, because they profess to give the size of the

farm-holdings in this country. In 1851, these were worked
out for the whole country ; but in the census of 1861, the abstracts

were on a smaller scale, because the Commissioners had a delusive

hope that such returns might be superseded by a general system

of Agricultural Statistics to be carried out for England and
Wales on the Irish plan. In this year, therefore, they selected

one county from each of the the ten registration districts into

which England and Wales is divided, and made the abstracts

for those counties only. The counties selected were Bucking-
ham, Cambridge, Chester, Cumberland, Lincoln, Norfolk, Shrop-

shire, Sussex, Wiltshire, and the North Riding of York.

There are, however, three Tables of the year 1851 which relate

to the size of holdings generally in Great Britain ; and as there

are no corresponding Tables in the Report of 1861, I will quote
them here.

The following Table in the Census of 1851 gives the number of

acres of cultivated land in Great Britain ; but the hill-pastures of



322 Agricultural Notes on the Census of 1861.

Scotland, and probably of some parts of England and Wales are

not returned as cultivated :

—

Acres of Land in Great Britain, and Acres of Land returned as in the

Occupation of the Farmer fey whom it is Farmed.

Number
of Farms.

Acres
of Territory.

Estimated
Number of

Acres under
Culture as

returned by
Farmers.

Number
of Acres

Uncultivated
or Unaccounted

for.

Great Britain

Islands in the British'*

Seas f

285,936 57,G24,377 29,213,312 28,411,065

225,318
'56,650

3,968

37,324,915
20,047,462

252,000

24,905,758
4,168,578

118,976

12,419,157
15,858,8S4

133,024

The following Table represents the average size of farms in

Great Britain at the same date :

—

Number of Farms.

Acres.

Great Britain.
En pland

and Wales.
Scotland. Islands.

Total , . 283,378 223,271 56,150 3,957

Between 100 and 200
200 and 300
300 and 400
400 and 500
500 and 600
600 and 1000

1000 and upwards

190,573
52.912
20,603
9,031
4,063
2,248
2,816
1,132

142,358
45,752
18,401
8,061
3,585
1,971
2,372

771

44,469
7,009
2,166

961
471

272
442
360

3,746
151

36
9

7

5

2
1

The size of 2558 farms in Great Britain—of 2047 in England
and Wales, of 500 in Scotland, and 11 farms in the islands of the

British seas—was not stated.

In the same year, the proportional number of farm-holdings of

various sizes was given. Out of every thousand farms there were :

—

Acres. Great Britain.
Enpland

and Wales.
Scotland. Islands.

Under 100 672-50 637-60 791-97 946-68
100 186-72 204-92 124-83 38-16
200 72-71 82-42 38-58 9-10
300 31-87 36-10 17-11 2-27
400 14-34 16-06 8-39 1-77

600 9-94 10-62 7-87 •si
1000 and upwards 3-99 3-45 6-41 •25

Had similar Tables to the foregoing been prepared for 1861, we
might have made a more accurate comparison for the whole of
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England and Wales, than the Tables for the ten selected counties,

to which I shall now refer, will enable us to form :

—

Table 100, page 144, vol. iii., General Census Report, 1861.

Numbers and Proportions of Farm-Holdings of various Sizes in the Counties

of Bucks, Cambridge, Norfolk, Shropshire, Lincoln, Wilts, Sussex, Cheshire,

Cumberland, and North Riding of Yorkshire, as returned at the Censuses

of 185.1 and 1861.

Size of Fann-Holdings
in Acres.

Number of Farm-Holdings.

Of every 1000 Farm-Holdings,

the proportional Dumber of the

size represented in the First

Column.

1851. 1861. 1851. 1861.

52,552 46,526 1000-00 1000-00

Under 100
100
200
300
400
500
GOO

1000 and upwards

31,583
11,035
4,869
2,153
1,060
648
881

323

26,567
10,022
4,666
2,285
1,096
640 .

942
308

600-99
209 -9S

92-65
40-97
20-17
12-33
16-76
6-15

571-00
215-41
100-29
49-11
23-56
13-76
20-25
6-62

Note.—The above numbers exclude 416 farms in 1851, and 665 in 1861, from
which no returns of acreage were received.

Table of the Number of Holdings of Land in the Ten Counties of Rucks,

Cambridge, Norfolk, Shropshire, Lincoln, Wilts, Sussex, Cheshire, Cum-
berland, and North Riding of Yorkshire, in 1861 and 1S51, Avith the

Increase or Decrease of such Holdings.*

Size in Acres. 1861. 1851. Deci'ease. Increase.

Under . . 5 1086 1784 698
Between

.

5 and 10 2656 3590 934
10 and 20 4676 5603 927
20 and 30 3434 3967 533
30 and 40 2955 3298 343
40 and 50 2621 2897 276
50 and 75 5609 6344 735
75 and 100 3530 4100 570

100 and 150 6205 6942 637
150 and 200 3817 4093 276
200 and 250 2915 3110 195
250 and 300 1751 1759 8
300 and 400 2285 2153 132
400 and 500 1096 1060 36
500 and 600 640 • 648 8
600 and 800 645 605 40
800 and 1000 297 276 21
1000 and 1200 147 157 10
1200 and 1500 90 82 8

1500 and upwards 71 84 13
No return 665 416 249

* This Table is calculated from two Tables, No. 87, 88, which may be found at

page 139, vol. iii., of the General Census Report of England and Wales, 1SG1,
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This decrease of small holdings agrees very much with the

conclusions which we drew from the Tables of the occupation of

the people, that slowly, but steadily, the tendency is for large

farms to absorb the small ones. Indeed, the change that is coming
over modern agriculture will fully account for this. Men who
freely embark their capital in the cultivation of the soil are

anxious to have a wide field for their operations. As the increased

production of forage-crops, together with the large purchase of

corn and cake for feeding purposes, requires improved buildings

for the accommodation of stock, the landlord perceives that a

considerable outlay on his part must be necessary ; and he natu-

rally is constrained to have his farms increased and consolidated

that this outlay may be remunerative, and as little burdensome as

possible.

Even though the decrease of small holdings is proceeding upon
rather an extensive scale, if we are to take the ten counties as a

general index of the state of the country, nevertheless the great

proportion of land in England is still so held.

Referring to Table 100, we find in these counties that 571 out

of every 1000 holdings are under 100 acres ; 215'4 are between

100 and 200 ; and 100-29 between 200 and 300
;
leaving out of

every 1000 farms but 113'30 which are 300 acres and upwards.

Whilst I find that, of farms more than 500 acres, there are but

about 31 in every 1000 in Cambridgeshire and Lincolnshire, 49 ,

in Norfolk, 46 in Sussex, 93 in Wiltshire, 14 in Cumberland,

15 in Bucks, and 8 in the North Riding; and in Cheshire and
Shropshire they scarcely exist.*

I am not much surprised to find that the farms which vary

from 50 to 200 acres are being absorbed, because they were
generally occupied by men of small capital, who were very much
dependent upon corn crops for their living, and, at the present

prices of grain, such men, not having stock to back them up,

cannot make farming remunerative ; but I am rather surprised at

the very jrreat decrease of holdings of the smaller size, up to 20

acres. The great demand there is for such occupations, not

merely by the industrious labourer but by the rural tradesmen

and artisans, would have made me imagine that the decrease

might not have been so rapid ; and I feel inclined to regret the

fact that no less than 1632 small holdings under 10 acres have
disappeared, for I should fear it is a sign that fewer agricultural

labourers have their paddock and their cow than was the case ten

years ago. In my own neighbourhood I know how eagerly the

small cow-paddocks are taken, and how valuable is the milk to

the family ; and I have seen so much good in many cases arise

* These figures are calculated from Tables 89 to 98, pp. 140 to 14-3, vol; iii.

Census R -porti
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from this addition to a man's position, that I should regret to

think it not so easily attained as heretofore. That the number of

small holdings is to some extent a test of the labourer's prosperity

is, 1 think, shown by the fact that the proportion of small hold-

ings in Lincolnshire, where labour is high, and also in Cheshire,

Cambridges*hire, and Norfolk, varies from 28 per cent, in Cheshire

to 19 per cent, in Norfolk ; whilst in Wiltshire, Cumberland, and

Bucks, the per centage drops to 12, 10, and 8. Now, the last

Parliamentary return on agricultural wages in the year 1860 is

less complete than it well might be. There is no return, for

instance, from Bucks at all. In Cumberland there are returns

from three unions, in which employment is described as un-

certain, though at particular seasons men make good wages

;

whilst in Wiltshire from 9s. to 10s. per week is returned as the

average, with 20s. to 25s. in harvest time ; in Cheshire the returns

for the agricultural labourer are at lis. to 12s. per week; but

we must remember that we get many operatives and a much
higher paid class in some parts of that county ; in Lincolnshire

13s. 6fZ. to 15s. are the returns ; in Cambridgeshire, for only one

union, regular work 10s. to 12s., and 14s. to 16s. at task-work
;

and the return from Norfolk is to the same effect.

This survey of our present position suggests the inquiry

whether the increase of our towns and of railways may not have

had something to do with the changes that are taking place?

The 781 towns in England and Wales, which are enumerated

in the Census, include an area defined by the municipal or

parliamentary boundary, or that of some local or district board,

of 2,991 square miles, or nearly two million of acres. Of course

this space is not all covered by buildings, but a very large pro-

portion of it is ether used for purposes of building or of

recreation, and is not productive of human food. Again, there

were at the close of 1860, 7583 miles of railway open in England
and Wales, which may be roughly estimated to occupy 83,413
acres of land ; and the quantity so occupied is increasing every

year.

This brief examination of the Census papers only leads us to

regret that there is not more accurate information to be obtained

as to our agricultural position. No one doubts that a great

increase of energy and capital is now devoted to farming opera-

tions, and yet it is impossible to measure the extent of our agri-

cultural progress. Rents are higher, the price of land is higher,

and farms are in greater demand than ever
;
unless, therefore,

the increase of our crops and of our stock is considerable, it is

not easy to see how farming can be remunerative. But we have
no means of testing this. Some persons are of opinion that a good
deal of land is beings laid down to grass ; but I think this un-
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certain—I do not myself see many signs of it. We know that

in Ireland during the late disastrous years a certain portion of

land has gone out of tillage, and between 18G2 and 1863 the

Bog and Waste unoccupied has increased by 74,856 acres, owing
to the withdrawal of live stock from the mountain and boggy
pastures, consequent on the decrease in Irish cattle, which since

1859 has considerably exceeded the whole of our importations of

foreign cattle. But the stock in Great Britain is still an un-

known quantity, and the only Returns of the produce of our

crops, being those made by the corndealers, are notoriously

imperfect. These Returns, which are given to us in the statis-

tical abstracts annually presented to Parliament, by no means
load to the conclusion that any considerable increase has taken

place in the growth of wheat or barley, while they point to a

decided decrease in oats :

—

Quantities of Wheat, Barley, and Oats sold in the principal Market-
towns in England and Wales from 1851 to 18C3.

Years. Wheat. Barley. Oats.

1851 4,487,041 2,333,710 940,006
1852 4,854,513 2,389,489 947,550 !

1853 4,560,912 2,474,200 880,408
1854 3,913,257 2,207,997 765,438
1855 5,25G,S74 2.008,802 810,088
185G 5,040,730 2,078,930 701,159
1857 5,243,940 2,202,733 537,304
1858 5,203,948 2,434,373 482,706
1859 5,498,202 2,410,326 503,250
18C0 4,023,257 1,787,056 495,880
1861 4,289,005 2,392,872 624,898
18G2 3,588.085 2,281,930 702,957
18G3 4,493.471 2,4S7,GG0 571, 08G

Now, if we refer to Mr. Lawes' paper on ' Experiments on

the Growth of Wheat for Twenty Years in Succession on the same

Land,' published in the last number of the Journal, we shall find

the variations in the preceding Table agree very closely with his

sketch of the different seasons. The harvest of 1854 was one of

the largest in yield for many years past : that of 1855 less abun-

dant than that of 1854, and various in quality; in 1856 the

quantity of land under wheat was considerably over the average,

the crop was more than an average, but not well got in ; in 1857

the extent not so great, but the crop unusually productive ; and in

1858 a crop clearly above the average, though not so great as in

1857. We then come to the unfavourable seasons of the last few

years ; and on the whole this return does not indicate that our

production of corn is increasing to any very appreciable extent.

Mr. Thompson, in his very able paper in the last Journal, holds
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Father a different opinion as to our production of corn ; but with

respect to our stock, he comes to the somewhat startling; con-

clusion that sheep have actually diminished in number; a dimi-

nution which the Irish returns unfortunately confirm, both as to

cattle and sheep, as far as that country is concerned.

The existence of these doubts, and the consciousness that great

changes in agriculture are in silent operation, of which we cannot

measure the extent, tend to make us desire trustworthy, and

therefore systematic, information on such questions as we have

here suggested, which are of so much interest alike to the con-

sumer and producer.

XV.— The Management of a Suburban Farm. By J. Bligh

MONCK.

Prize Essay*

Many persons who are led by the social and other advantages of

town life to give it the preference, nevertheless acknowledge the

superior beauty, healthiness, and other attractions of the country.

The bright corn fields, the orderly array of luxuriant " bracts,"

the cheery faces of the rural population, the readiness with which
a bountiful nature perfects the work of the husbandman, hold out

to them a very tempting prospect. But what if the enjoyments

of either way of life can be combined by the occupation of a

farm close to a town ! What position can be so desirable, pre-

senting such ready opportunities for selling on the spot the more
bulky and perishable articles of your production, and again of

procuring close at hand the refuse which your customers are

anxious to be rid of?

As I find many practical farmers hold this opinion, and the

generous offer of a prize for the best description of suburban

farming, almost implies that some special management is essential

to success near towns, I venture to offer the result of twenty-

five years' experience on a gravelly soil liable to burn, in the

immediate vicinity of a borough of upwards of 20,000 inha-

bitants. I shall have to consider the advantages attendant on
such a situation with its accompanying drawbacks, that I may
assist owners and occupiers of land under the like circumstances,

in turning the one to the best account, and in making light of

the other.

But first it will be well for me to explain what I mean by a

farm, and by farming profitably. It is well known that in the

* This Prize was placed_at the disposal of the Societ}' hy Sir Compton Dom-
ville, Hart.
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immediate neighbourhood of every "town small portions of land

can be let for large annual rents, from four to five pounds per

acre higher than those paid for the same class and quality of

land some seven or eight miles further off. These rents are

given gladly by gentlemen for the purpose of keeping their cow or

pair of horses
;
by butchers for a lair lor their stock till the killing

day
;
by nurserymen and market-gardeners, and many others, who

use the land merely as a part of the premises necessary to carry

on their retail trade. Of these the* market-gardener makes the

nearest approach to being a farmer, but differs from him in that

he makes his profit (and consequently his rent) not by the pro-

duction of the crops he grows, but by their retail delivery— of

which more hereafter. I shall exclude these, as also cattle-

dealers and small milkmen, who keep a cow or two for the supply

of the shop, or to carry round milk, &c, to their customers, for

the same reason
;
reckoning as farmers those only who make a

living by the land they cultivate, and get a sufficient return from
it to live as farmers—employers of labour, not labourers them-
selves. Again, as regards the returns or profits of the method of

farming I recommend, I think I shall best avoid a very uncer-

tain and unsatisfactory discussion by giving, not the actual

figures of a balance-sheet, but the extra results arising from
improved methods, which any one experienced in farming can

add to the average prices of his own neighbourhood, and compare
with the different values of land and produce which there prevail,

according to soil, climate, and situation. The reader will thus

be enabled to adapt my suggestions to his own individual position,

and will not so readily take exception to figures which, however
correct in my case, may be quite inapplicable in another's, or

to profits which may be as unreasonably large in one man's
opinion, as they are small in that of another. I shall also assume
(as the Chancellor of the Exchequer does) that a sum equal to

half the rent is a fair annual profit for a tenant.

Nearly thirty years ago I was forcibly impressed with the

fact, that land let to a farmer on one side of a boundary-hedge

fetched about 30s. per annum, and the adjoining land, in

precisely the same circumstances, was taken by a market-

gardener at 5/. ; while the latter was making money, the farmer

could barely get a living. I therefore determined to try for

myself whether, without losing my position and independence as

a farmer, I could not realise some advantage from having a

large body of consumers in my immediate neighbourhood, and,

luckily, began with a few acres at first to learn my lesson and
put my ideas to the test of practice. My first efforts were, as is

usual with young beginners, unsuccessful. I endeavoured to

grow vegetables for sale, supplied straw to butchers and horse-
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keepers, receiving dung in return ; but I soon discovered, what 1

now find to be a general rule in all trades, that the retail dealer—
i. e. the middle-man between the producer and the consumer

—

reaps all the profit. I grew some excellent crops of vegetables,

but could not sell them unless I went about myself with a hand-

barrow. For cabbages—sold in the shops at 2d. a head, or turnips

realising 2d. a bunch, which at this rate would have realised

20/. per acre— I was offered 3d. or Ad. per dozen by the

greengrocer. This, with the trouble of weeding out all the

inferior ones, and the drawback of cleaning and delivering in

small lots, and waiting for the money, at last produced a worse

return than I could obtain by feeding cows. Early peas gave

the same result. A fine crop, which at the greengrocer's price of

Is. per dish would have made 40/. to 50/. per acre, only brought

me many shillings less than I made eventually by selling the

produce as seed.* This was my first disappointment. 1 now
find that I can sell a fair quantity of potatoes during the winter,

and now and then a few tons of mangold-wurzel or carrots in the

spring, at very remunerating prices ; but as soon as there is any

general demand for these, the farmers at a distance glut the

market, and reduce the price to little over the feeding value.

My next disappointment was my dung-heap. Though I got

for the straw some hard cash besides the manure, this barely

covered the expense of getting it out of the pit (always up a

narrow courtyard) and loading. And after all it was not spit-

dung ; some was only dirty straw, and had to be used again

under my own cattle; some was so heated and fire-fanged that

it was not fit for the heap—all had to be turned over once or

twice before it was fit to plough in ; so that it cost me full 5s. a

cart-load by the time I had spread it ; and I found I could make
my own straw into dung at that price. I now sell all the straw

I can spare at from 50s. to 60s. the ton, and buy good spit-dung,

lit lor use, as I want it—that is to say, when I have leisure to

fetch it, and land ready to receive it. Having bought thus much
of experience, I took in hand the rest of the farm, consisting of

100 acres of arable, and rather more of meadow-land, from which
I have succeeded in reaping a considerable increase, if not the

full amount of my hopes, in rent and profit. Two objects have

* I am informed on good authority that near Tarnworth the farmer makes about
12Z. 10s. for a good crop of green peas, sold standing in his field. They are grown
to supply Birmingham. Sangster's No. 1 is a favourite variety. The proximity
both of canal and railroad is favourable. Several gardeners in this neighbourhood,
hire 40 or 50 acres, at rents varying from 87. to ]0Z. per acre, and employ from 20
to 30 men. The dry sewage refuse and sweepings of Birmingham are here rising
in repute both for garden crops and for pasture : at Tarn worth such manure often
sells for 4s. per ton, little more than cost of carriage by barge—the supply exceeds
the demand.—P. H. F.
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been kept constantly in view—to increase the quantity and quality

of the dung
;
and, as a consequence, to grow the utmost amount

of saleable produce. I now keep a herd of above 30 cows, or

about 25 in full milk all the year round. These are soiled in

the house, except from Midsummer to Michaelmas, when they

go out into the meadows. They are fed in winter on chopped
hay, straw, and roots, with bought grains, malt-dust, and a little

meal. The milk is sold to
t
milkmen, who fetch it from the cow-

house door, and pay 2d. a quart, ready money. Each cow pro-

duces 20/. per annum, which, I reckon, pays for her keep, leaving

me the dung for the litter. This latter I economise as far as

possible by running all the liquid into a tank, to be drawn over

the grass-land ; a very small quantity of straw is then required

to absorb the remainder. This is further improved by the

manure of 100 pigs fatted every winter. With this, and the

help of four cart-horses, I am enabled to thoroughly dress one-

third of my arable land every year. I plough it in 14 inches

deep, with a second plough following in the furrow of the first,

and thereby secure very large crops of roots : these are nearly all

drawn for the cows or for sale, the tops and refuse being left to

be penned over by sheep ; the second year, wheat ; the third

,

barley, partly after stubble turnips fed off. After twenty years'

repetition of this three-course rotation, I now get an average of

40 bushels of wheat, and the same of barley, the latter of prime

malting quality, unless where the sheep, remaining too long on

the turnips, have made it rank. By thus keeping two-thirds of my
land in corn,. I get a large quantity of wheat-straw for sale, of

barley-straw for fodder for the cows, besides a few acres of potatoes

and roots for sale. The horses and cows eat about three-fourths

of the meadow-hay, and leave the rest for sale. The meadows
mown every year are kept in condition by refuse ashes, road-dirt,

and inferior dung bought in the town, of which large quantities

can be procured for less than 2s. the one-horse load, or about 2/.

per acre, every third or fourth year.

In assessing the profits of my farm, I shall compare it with

200 acres of similar land at a distance, the arable being supposed

to be farmed highly on the four-course system, and cows kept

for the sale of butter or calves, or beasts fatted in yards with the

same amount of purchased food :

—

Net produce of 30 cows, at 20?. per cow .. .. £600
Deduct usual produce of do. at 14/ 400

Leaving a profit on selling milk £200

Arable produce of 33 acres of wheat X 5 qrs. 165 qrs.
'

Instead of 25 acres do. X 4 qrs. .. 100

Increase 65 qrs.
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Brought forward £300
Profit on 65 qrs. at 55s. average price (nearly) .. £180

Add 8 tons of wheat-straw 20
200

Produce of 8 acres of barley additional=40 qrs., 37s. 75
Potatoes or roots sold, say 5 acres net 50
Hay sold, say 10 tons only 50

575

Deductions.—Extra rates £50
Do. cost of labour 100
Manure purchased 50

200

Leaving as clear profit of suburban farm over the

same under the usual management £375

In order not to burden the above account with any unnecessary

figures, I have omitted all mention of profit from sheep or pigs,

which in my case is pretty much the same as in that of other

people. I fat off about 100 pigs and wethers, and lamb down
100 ewes, which are sold with their lambs in the spring. The
28 acres of roots which enable me to keep this stock, besides

supplying some 500 tons of mangolds, turnips, tScc, to my 30
cows, manifestly give as good a return as 50 acres of fallow-

crops under ordinary management.
I come now to the deductions, with which I have debited the

account. I find the general rateable value of a farm situate as

mine is to be about 1/. per acre more than if it were away from
the town, and the rates, including a borough-rate instead of

county-rate, to be somewhat higher ; I have, therefore, deducted

50/. on that head. I find, too, the labour-bill is large. House-
rent near towns is very high. Common labourers, through the

summer, can get their half-crown or more per day, and conse-

quently will not work at farmers' prices, even for constant em-
ployment. There is also a little more expense incurred in

mending fences, bird-keeping, &c. The 50/. worth of ashes,

&c, is as much as we have time to cart home in the course of the

winter. After making these necessary allowances, the handsome
balance of 375/., or nearly 21. per acre, remains to be divided

between the landlord and the tenant. I have obtained this

result now for a series of years with great regularity ; indeed

there is very little difference in the amount of the corn-crop

between good years and bad years.

In comparing this system with others that have been recom-

mended, I am convinced there is none more profitable, more
easily adapted to all circumstances of soils, seasons, or markets.

If two successive corn-crops to one root-crop be thought too

scourging, nevertheless my experience tells me, that with thorough
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deep cultivation and a plentiful supply of manure, the land, which
was naturally poor, has improved under such treatment. I find

also that I can make this manure cheaper on my own premises,

taking into consideration all the attendant expenses, than I can
purchase it. Indeed, on this latter point I believe that farmers

very generally deceive themselves. Partly owing to prohibitions

in their leases to sell straw, and partly from a habit of looking

at the size of their dung-heap, instead of calculating its quality,

they have been content with spreading ten cart loads per acre

of dirty litter from a fold-yard, and calling it a dressing ;
whereas,

if they were allowed to sell a part of it, and were to cut up a

good portion for cattle food, mixed with bought cake or meal
and chopped roots, they would still find that enough remained,

if used economically, and under cover from rain, to absorb the

excreta of three times as much stock as they now keep loose in a

straw-yard. The same number of cart-loads per acre would then

double the amount of the crops produced, and even at present

prices leave a very handsome balance to the farmer. While
meat and wool are dear and offal corn so cheap, I believe that

manure can be made for nothing
;

deep cultivation, therefore,

with thorough manuring and great attention to cleanliness, will

enable any man to follow my rotation with the same result. As
roads improve and railway stations multiply, every farm is be-

coming comparatively more suburban—that is, nearer to the

dearest market for sale of bulky produce, and to the cheapest for

the purchase of feeding-stuffs or manures. With this encourage-

ment, let the agriculturist deepen his soil gradual^, using an

admixture of the subsoil to freshen the top-soil ; he will then

find his crops annually increasing, and his land less dependent

on a wet or dry season. When he realises, as I have attempted

to show he may do, a net increase of 30s. to 40s. per acre, he

will not grudge his landlord an extra rent. Should he succeed

in so doing, he will be ready to thank me for publishing my
experience. Should he fail on the first trial, as I did, let him
not despair nor charge the drought or the blight with having

caused his ill-success
;

but, putting his faith in the bounteous

gifts of Nature, let him redouble his efforts after clean, deep

cultivation, with high manuring, and he will assuredly not lose

his reward.



( 333 )

XVI.

—

On the Absorption of Potash by Soils of Known Compo-

sition. By Dr. AugtjstusVoelcker.

We are indebted to Professor Way for a series of remarkable

experiments, showing that soils not only possess the power of

abstracting free potash from its solution in water, but are

capable also of separating this important alkali from its saline

combinations. Since the publication of Professor Way's inte-

resting and highly valuable Papers " On the Absorbing Properties

of Soils," I have been engaged in studying the changes which
liquid fertilizing matters undergo in contact with soils of known
chemical composition.*

As a further instalment to these soil-studies, I have now the

pleasure of recording the results of experiments made with a view

of ascertaining to what extent soils of various chemical characters

absorb free potash from its solution in water, and to what extent

the same soils separate potash from its soluble salts and retain

it in a comparatively speaking insoluble state.

1. Series of Experiments on the Absorption of Caustic
Potash.

Clay soils, it is well known, possess in a high degree the power
of absorbing potash, and this they are generally considered to

exert with greater or less avidity according as the clay varies

in stiffness. On the other hand, sandy soils are believed to be
deficient in this power of fixing potash, which next to phos-
phoric acid and ammonia, is, no doubt, the most valuable fer-

tilizing constituent. These conclusions confessedly rest on a very
limited range of experience, so that any additional information

on this subject will be of some use. The soils selected for the

following six experiments were :

—

1. A calcareous soil.

2. A stiff clay.

3. A fertile sandy loam.

4. Soil from a pasture, being a vegetable mould, containing

abundance of organic matter, and a fair proportion of sand
and clay.

5. A marly soil.

6. A sterile sand, containing a good deal of organic matter
and scarcely any lime.

* The results of experiments oa this subject have been published by me in this

Journal, in Papers bearing the respective titles :
" On the Changes \rhich Liquid

Manure undergoes in Contact with Soil;" "On the Chemical Properties of
Soils ; " and " On the Absorption of Soluble Phosphate of Lime."

VOL. XXV. 2 B
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The potash solution used alike in all six experiments was pro-
duced by dissolving 40-47 grains of chemically pure hydrated
caustic potash, KO, HO, in four decigallons (28,000 grains)

of water. The solution consequently contained '1445 per cent,

of hydrated caustic potash, or '1213 per cent, of anhydrous
potash.

Experiment No. 1.

—

Absorption of Caustic Potash by Calcareous

Soil.

This soil on analysis yielded the following results :

—

Moisture 3'62
Organic matters 4-23

Carbonate of lime 67*50

Oxides of iron and alumina . . .. .. 7*54

Magnesia -44
Potash and soda '79

Insoluble siliceous matter 15*88

100-00

It will be observed that this soil, in which carbonate of lime
is the preponderating constituent, contains but little clay and
organic matter ; it is, in point of fact, a chalk marl. The potash

solution, as stated above, was placed with 3,500 grains of this

soil in a glass-stoppered bottle, and left in contact with it for four

days, during which time this mixture was shaken up at intervals,

and then allowed to settle. A decigallon of the liquid was then

drawn off and filtered perfectly clear. The clear liquid was
boiled with baryta water, and by this means all earthy matters

taken up from the soil were removed. The excess of baryta

was next removed, and the resulting liquid having been evapo-

rated to dryness, the residue was heated strongly, and the potash

in it determined by bi-chloride of platinum.

Anhydrous Potash (K 0).

Before contact with the soil, 1000 grains of the)

solution contained / ""

,

After contact -413

Difference -800

•8 of a grain of anhydrous potash was thus fixed in the soil from

each lOOO grains of solution, consequently 22-40 grains were
removed from the whole solution (28-000 grains), and fixed by
3500 grains of soil. 1000 grains of this calcareous soil thus

absorbed 640 grains of potash. In this experiment it appears

that, in round numbers, two-thirds of *he potash was absorbed,

and one-third remained in solution.
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Experiment No. 2.

—

On Stiff Clay.

The clay used in this experiment was an extremely stiff and
retentative Essex clay, containing but little lime and sand, as the

following analysis further shows.

Mechanical Analysis.

Moisture

Organic matter and water of combination

Clay
Lime
Sand .. . . .". .

Chemical Analysis.

Moisture

Organic matter and water of combination

Phosphoric acid

Carbonate of lime

Sulphate of lime
Magnesia
Alkalies and loss

Insoluble siliceous matter (chiefly clay)

Subsoil. Surface-soil.

9-46 . 3-91

4-87 . . .. 4-80

75-29 . . .. 78-13

1-12 . 2-19

9-26 . . .. 10-97

100-00 100-00

Subsoft. Surface-soil.

9-46 . . .. 3-91

4-87 . 4-80

17-38 . . .. 7-85

•06 . •04

1-02 . . .. 2-08

•13 . •15

•92\
•32

•45/
•

65-71 . . .. 80-85

100-00 100-00

1750 grains of subsoil and an equal quantity of surface soil

were shaken up in a bottle with the potash-solution, and allowed

to remain in contact for a period of four days. One decigallon

of the liquid was then filtered off, and the amount of potash

accurately determined, as in the preceding experiment.

Anhydrous Potash (K 0).

Before contact with soil the solution contained, m\
^.2^3

1000 grains

After contact

Difference

•390

•814

The whole liquid employed in this experiment consequently

parted with 22*792 grains of caustic potash, which were fixed by
3500 grains of soil. 1000 grains of this clay accordingly

absorbed 6"51 grains of anhydrous potash.

Experiment No. 3.—On a Fertile Sandy Loam.

The soil used in this experiment was a friable, red-coloured,

fertile, light, turnip loam, and yielded on analysis the following

results :

—

2 B 2
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Moisture 2 -95
Organic matter and water of combination .. 6"75

Oxides of iron and alumina 640
Carbonate of lime 1-22

Alkalies and magnesia 1-20

Insoluble siliceous matter (sand and same clay) 82*22

10044

The solution of potash was combined with 3500 grains of this

soil and treated as before.
Anhydrous Potash.

4 decigallons of potash, solutions, before contact!
33.QQQ

with 3500 grains of soil, contained /

After contact 14-031

Potash absorbed by the soil .. 19-935

According to these determinations, 1000 grains of the fertile

turnip loam absorbed only 5"69 of anhydrous potash, which
is less than the quantity absorbed from a solution of the same
strength by the stiff clay and the calcareous subsoil used in the

preceding experiments.

Experiment No. 4.

—

On Pasture Land.

The analysis of this soil yielded the following results :

—

Moisture 2420
Organic matter 1P700 •

Oxides of iron and alumina .. ' 1T860
Carbonate of lime 1-240

Sulphate of lime '306

Phosphoric acid . . *080

(Chloride of sodium 412
Potash (soluble in acid solution) "910

Soluble silica 4-090

Insoluble siliceous matter 67-530

100-248

The insoluble siliceous matter here mentioned consists of

about equal proportions of clay and sand. The soil, it will be
seen, is rich in organic matter, and also contains a fair proportion

of soluble potash. Like other pasture land, rich in organic

matter, it is rather deficient in lime, and would be much improved
by liming or marling. The experiment was in this instance

carried out in precisely the same manner as before. .

Anhydrous Potash.

Before contact with the soil, 1000 grains of potash) ^.0^3
solution contained /

After contact "390

Difference •823
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Accordingly 1000 grains of this pasture land absorbed 6'57 of

potash.

Experiment No. 5.

—

On a Marly Soil.

The soil employed in this experiment, on analysis, was found

to contain in 100 parts :

Moisture 4-72
Organic matter and water of combination .. .. ll -03
Oxides of iron 9-98

Alumina 6 -06
Carbonate of lime 12-10

Sulphate of lime "75

Magnesia and alkalies 1*43

Soluble silica (soluble in caustic potash) .. ... .. 17"93

Insoluble siliceous matter (chiefly clay) 36-00

100-00

The experiment was made precisely as before, with the

following result :

—

Anhydrous Potash.

Before contact with soil, the solution contained .. 33 -966

After 4 days contact 8 -554

Potash absorbed by 3500 grains of soil .. 25-412

1000 grains of this soil accordingly absorbed 7*26 grains of

anhydrous potash. In this experiment more potash was absorbed

than by any of the preceding soils, not excepting even the stiff

clay. It will also be noticed that this marly soil contained a

large proportion of soluble silica, as well as a considerable

amount of oxide of iron and alumina. I find that soluble silica

and the hydrated oxides of iron and alumina possess the power
of fixing potash in a large proportion, and their presence in a

well cultivated clay or marly soil affords thus a guarantee for its

retention of potash. In many stiff clays, however, that have

never been pxposed to the ameliorating influence of the atmo-

sphere, the oxides of iron and alumina, as well as silica, occur in

a state in which they are not readily acted upon even by powerful

chemical re-agents, and in this condition we have good grounds
for believing they do not possess the power of absorbing potash

or ammonia in any marked degree. Good and deep cultivation,

by facilitating the action both of air and water, not only unlocks

the mineral treasures already stored in the soil, but also brings

the land into a mechanical and chemical condition, which enables

it to retain the fertility imparted to it by natural or artificial

manures.
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Experiment No. 6.— On Sterile Sand.

The soil selected for experiment was a very sterile, red, ferru-

ginous .sand, containing scarcely any clay, mere traces of lime,

and much oxide of iron, as will be seen by the following
analysis :

—

Water ... .. 1-43

*Or»;anic matter 3'39

Oxides of iron and alumina 12-16

Carbonate of lime -15

Alkalies and magnesia "46

Insoluble siliceous matter (sand) 82 -41

100-00

Containing nitrogen *21

Equal to ammonia *25

3500 grains of this soil left in contact with the potash solution

for lour days gave the following results :

—

Anhydrous Potash.

Before tlie experiment the solution contained .. 33-96G
After „ „ .. 12-413

Totash absorbed by 3500 grains of soil . . 21*553

1000 grains of this sterile sand consequently absorbed 16*16

grains of caustic potash. In this series of experiments the

following quantities of caustic potash were thus absorbed by
1000 grains of

| rotash (K 0).

Grains.

1. Calcareous soil 6-40
2. Heavy clay 6'51

3. Fertile sandy loam 5 -69

4. Pasture land G-57

5. Marly soil 7 -26

(3. Sterile sand : 6 -16

These six soils differ greatly in their physical and chemical con-

stitution, ranging from the heaviest clay land at the one extremity

to the lightest of poor sands on the other. In every instance a

considerable proportion of caustic potash was absorbed ; it may
therefore be safely inferred that all soils, no matter what their

composition, possess the power of separating caustic potash from

its solution in water. This power, as has been already shown,

differs in various kinds of soils, and is sometimes greater in

poor or sterile soils than in good or rich arable or pasture land.

However, with respect to the absolute quantity of potash which
a soil is capable of absorbing, we must be careful to avoid

a hasty judgment, for actual experiments show that the amount

of potash which is fixed by a given quantity of soil depends
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on a variety of conditions. Thus 1000 grains of a soil which

in one experiment is found to separate 561 grains of caustic

potash from a weak solution, will take up two, three, and four

times as much if brought into contact with a much stronger

solution. Therefore, as in the case of caustic ammonia, the

strength of the solution materially affects the amount of potash

retained by the soil. Again, the relative proportions of soil and

liquid determine in some measure the quantity of potash absorbed.

These two circumstances, therefore, in addition to the variations

in the purely chemical constitution of different soils, materially

affect the result. Another striking similarity between the absorp-

tion of potash and that of ammonia is presented to us in the fact

that the absorption by the soil of these and, in all probability,

of other fertilizing matters, is never complete. It does not matter

whether a strong or a weak solution of potash is passed through

a soil, whether more or less of liquid is employed, or in

what way the experiment is modified, in every case the liquid

after its passage through the soil will be found to contain more or

less potash, showing that its complete absorption by the soil,

even under the most favourable conditions, is impossible.

2nd Series of Experiments.—Absorption of Potash from:

a Solution containing Carbonate of Potash.

I have much pleasure in recording here some careful experi-

ments made some years ago in my laboratory by Mr. Charles

Philips, a pupil of mine, who took particular interest in my
investigation of the absorbing properties of soils. At my request

Mr. Philips experimented with two soils,* which possess similar

general characters, but differ chiefly in the proportions of car-

bonate of lime which they contain. Both are calcareous clay

soils, of moderate depth, and tolerably open character. They
both contain clay in preponderating proportions, and hardly any
sand which can be separated by washing. Submitted to analysis

by Mr. Philips they gave the following results :

—

A. Mechanical Analysis.

Field.

No. Y. No. 12.

Moisture 8*81

Organic matter and water of combination 8"63

Lime 4-98

Sand 2-82

Clay 74-76

13-29

9-81

9-17

4-88

62-S5

100-00 100-00

* Taken from fields on the farm attached to the Royal Agricultural College
Cirencester, marked No. 7 and No. 12 on the map.
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B. Chemical Analysis.
Field.

No. 7. No. 12.

8-81 .. 13-29

Organic matter and water of combination 8-63 9-81

14-28 .. 16-72
3-29 2-46

4-G1 8-97

•37 •28

1-03 •55

•46 •88

Soda •21 .. •33

•21 •03

•02 .. •02

8-20 4-29

50-10 .. 42-20

100-21 99-83

A watery solution containing '55657 per cent, of pure car-

bonate of potash was employed in the following experiments.

3500 grains of each soil were mixed with 7000 grains of this

solution, and after repeated agitations left to stand for twenty-

seven hours. A portion of the liquid was then drawn off, boiled

with baryta- water ; the excess of baryta-water was next removed
by carbonate of ammonia and a little free ammonia, and the

filtrate evaporated to dryness ; the residue was heated to redness,

and then the potash determined by chloride of platinum. The
following are Mr. Philips's results :

—

Carbonato of Potash.

Soil No. 7. SoU No. 12.

Grains. Grains.

Before contact with soil the solution contained 38-9599 .. 38-9599

After contact 8-5512 .. 11-0306

Difference 30-4087 27-9293

Therefore 1000 grains of this soil from field No. 7 absorbed

8*6882 grains of carbonate of potash, equal to 5'9179 of an-

hydrous caustic potash. 1000 grains of the soil, from field No. 12,

absorbed 7*9798 of carbonate, equal to 5 -4355 of anhydrous

caustic potash.

3rd Series of Experiments.—Absorption of Potash from
a Solution containing Sulphate of Potash.

Experiments No. 1 and 2.

In the next two experiments a solution containing *62128 per

cent, of pure sulphate of potash was combined with the same
two soils in the same proportions as before. Mr. Philips obtained

the following results :

—
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Potash, calculated as Sulphur of Potash.
Soil No. 7. Soil No. 12.

Grains. Grains.

Before contact with soil the solution contained 42-4896 .. 42-4896

After contact 11-7939 .. 11-3347

Difference 30-6957 31-1549

1000 grains from field No. 7 absorbed 4*7148 of potash, equal

to 8 7702 of sulphate of potash. 1000 grains of soil from field

No. 12 absorbed 4'8088 of potash, corresponding to 8'9014

grains of sulphate of potash. On comparing these results with
those previously obtained on the same soils with carbonate of

potash, it appears that potash was not separated in so large a

proportion from its combination with sulphuric as from that with
carbonic acid.

Experiment No. 3.

—

On the Sulphate of Potash on a Marly Soil.

The soil in this instance was the same on which the experi-

ment with caustic potash had been made. lib. of this soil was
mixed with 8 decigallons of distilled water and 120 8 grains of

pure sulphate of potash. The greater portion of the solution was
drawn off after standing four days. 2 imperial pints of the per-

fectly clear solution on evaporation to dryness gave a residue,

weighing 37 - 77 grains, dried at 300° Fahr.

This residue, on analysis, gave the following results :

—

Grains.

Organic matter and water of combination (loss on "I -,.,.qn

heating) .. ../
^

Soluble silica .. .. -050

Oxides of iron and alumina, with traces of phos-0

phoric acid /
u

Sulphate of lime 12-294

Sulphate of magnesia *617

Sulphate of potash 22-272

Chloride of potassium '470

Chloride of sodium -390

37-833

According to these determinations, the total solution (8 deci-

gallons) after contact with 1 lb. of soil, contained :

—

Grains.

Organic matter and water of combination .. .. 5-408

Soluble silica -160

Oxides of iron and alumina, and traces of phos-'l

phoric acid J

Sulphate of lime , 39*340
Sulphate of magnesia 1-974
Sulphate of potash 71 -270
Chloride of potassium 1-504

Chloride of sodium 1-248

121-064
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This amount of solid matter is nearly identical with that

which the solution contained before the admixture, viz., 120 8
grains ; but it is no longer exclusively sulphate of potash, but a
combination of salts, in which sulphate of potash and sulphate

of lime are most conspicuous.

It will be remembered that this soil contained a good deal of

carbonate of lime, and it will be seen at a glance that whilst a certain

amount of potash became fixed, the sulphuric acid with which
the potash was originally combined passed through the soil prin-

cipally in union with lime. Before filtration the solution con-

tained :

—

Grains.

Sulphuric acid 55-540

Potash .. .. 65-260

120-800

After filtration through the soil, the whole solution con-

tained potash, 39*565 grains
;

consequently, 25'695 grains of

potash were absorbed by 1 lb. or 7000 grains of soil, and 1000
grains of soil absorbed 3*671 grains of potash.

The sulphuric acid in the liquid after filtration through the

soil is distributed as follows :

—

23-141 grains are united with lime
1

32'653
,, potash and

1-316 „ ,, magnesia.

or 57-110 grains of sulphuric acid altogether.

No absorption whatever of sulphuric acid thus took place.

Indeed, the filtered liquid contained a little more sulphuric acid

than originally existed in the 120 -8 grains of sulphate of potash.

This slight excess arises from a small quantity of sulphate of

lime naturally existing in the soil, which augments the quantity

produced by the sulphuric acid of the decomposed sulphate of

potash.

The preceding analytical results are interesting, as affording a

positive proof of the fact that a solution of a single salt like

sulphate of potash in percolating cultivated soils, gives rise to a

great variety of new chemical soluble combinations, several of

which exercise important functions in the nutrition of plants.

Experiment No. 4.— With Sulphate of Potash on a Sterile Sandy
Soil.

For comparison with the preceding experiment, a solution of

sulphate of potash was tried upon the sandy soil, of which the

analysis will be found in the early part of this Paper (see p. 338,

supra).
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The experiment was conducted in precisely the same manner
as in No. 3.

2 imperial pints of the solution, after contact with the sandy

soil, on evaporation, gave a residue, which dried at 30(V Fahr.,

weighed 37,700 grains. This residue, on analysis, yielded the

following results :

—

Organic matter and salts of ammonia 2-540

Soluble silica 0-40

Oxides of iron and alumina, with traces of phos-i
.q^q

phoric acid .. ..J

Sulphate of lime 1'550

Sulphate of magnesia -f>04

Chloride of potassium -932
Sulphate of potash 31-847

37-453

The sum total of the separate constituents of this residue, it

will be seen, agrees as well as can be expected with the amount
obtained by direct evaporation of 2 pints of liquid.

Calculated for 8 decigallons of liquid brought in contact writh

one pound of soil, we obtain the following results :

—

Grains.

Organic matter and salts of ammonia 8*128

Soluble silica -128

Oxides of iron and alumina, with traces of phos-"i
.^0g

phoric acid J

Sulphate of lime 4-960

Sulphate of magnesia l-fil2

Chloride of potassium 2-982

Sulphate of potash 101-910

119-848

Before contact with soil, the whole solution contained 120'8

grains of solid matter ; after contact, 119*848 grains, or very

nearly the same amount. Whilst, however, the concentration

of the filtered liquid was scarcely altered, its composition under-
went material changes in its passage through the soil.

Before the experiment the solution contained :

—

Grains.

Potash and sulphuric acid j^.lj?^

120-800

After filtration through the soil, the whole solution con-

tained potash, 56'936 grains
;

consequently, 8*324 grains of

potash were absorbed by 7000 grains of soil, or 1000 grains of

soil absorbed in this experiment only 1"189 grains of potash.

The sandy soil thus possessed the power of absorbing potash

from a solution of sulphate of potash, in a very much more feeble
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degree than the marly soil, which it will be noticed absorbed
from the same solution more than three times as much potash.

The residue obtained on evaporating the filtered liquid, con-
tained 50 - 847 grains of sulphuric acid, of which

4G -855 were united with potash
2'917 „ „ lime and
T075 „ „ magnesia

50-847

Before nitration, the solution contained 55*540 of sulphuric

acid. It would appear, therefore, that sulphuric acid, as well as

potash, was absorbed in this experiment. This, however, is not

the case
;

for, on making a separate sulphuric acid determination

in another portion of the solution after contact with soil, and
avoiding previous evaporation to dryness, I find in 8 decigallons

56*368 grains of sulphuric acid, that is, a slight excess over the

quantity of sulphuric acid in the 120'S of sulphate of potash,

which were dissolved in 8 decigallons of distilled water. It

is evident, therefore, that the evaporation to dryness of the

filtered liquid and heating of the residue, had the effect of dis-

sipating a considerable proportion of sulphuric acid. But as the

filtered liquid had no acid reaction, the acid could not be present

in a free state, and the question arises in what state of com-
bination did it exist?

The experimental soil, it may be mentioned, had received

rather a heavy dressing of Peruvian guano. Digested with

water, it gave a brownish-coloured solution, which afforded

distinct indications of the presence of ammonia. A portion of

sulphuric acid, originally united with potash, doubtless passed

into the filtered liquid in combination with ammonia.
As sulphate of ammonia, like all salts of ammonia, is

volatile at a high temperature, the evaporated and strongly-

heated residue of the filtered liquid could not contain any
sulphate of ammonia ; the analysis of this residue consequently

yielded less sulphuric acid than the liquid from which it was
obtained. A careful determination of the amount of ready-

formed ammonia in this soil showed that it contained 403 per

cent, of ammonia. As 1 lb. of soil was used in the filtration

experiment, this evaporation of ready-formed ammonia in the

soil is quite sufficient to combine with the quantity of sulphuric

acid that escaped on heating the solid matter left on evaporation

of the filtered liquid.

The result of this experiment is interesting in several respects.

1. On comparing the results obtained in passing a solution of

sulphate of potash through the soil, it will be noticed that much less

potash was retained than was the case when caustic potash was
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filtered through the same soil. This sandy soil contains a good
deal of hydrated oxide of iron, a constituent well known to

possess considerable chemical affinity for caustic potash, and
none for sulphate of potash. In consequence of this special

display of chemical affinity which manifests itself when a solution

of caustic potash is passed through a soil containing hydrated

oxide of iron, more potash was fixed than when a solution of

sulphate of potash was brought into contact with the same soil.

1, It is worthy of special notice that the solution of sulphate

of potash after filtration through the sandy soil contained a

weighable quantity of sulphate of ammonia, which was not the

case with the marly soil in the preceding experiment.

The power of soils to retain ammonia is generally assumed to

be greater than their power of retaining potash. Here, however,

an instance is presented to us in which a salt of potash, by acting

on the ammoniacal combination in a soil, overcomes the supposed

superior affinity of ammonia. Contrary to all expectation,

ammonia, in combination with sulphuric acid evidently supplied

by the sulphate of potash, passed into the solution, whilst potash

took its place and was retained in the soil.

3. On comparing the analysis of the sterile sand with that of

the marly soil, it will be seen that, whilst the former is very poor
in lime, the latter contains it in a large proportion. In the

sandy soil but little sulphate of lime was produced, on account

of the deficiency of lime in the soil ; and the consequence was,

that sulphate of ammonia, as well as sulphate of lime, passed

through the soil. In the case of the marly soil, there was
sufficient lime present to lay hold of the sulphuric acid sepa-

rated from sulphate of potash on the fixation of potash by the

soil, and no sulphate of ammonia—at least not any appreciable

quantity, passed through it. In other words, in these experi-

ments the deficiency of lime in the sandy soil caused the

elimihation and loss of valuable ammoniacal compounds, which
were retained in the marly soil. Under favourable circum-
stances, lime thus becomes, as in the case before us, a preserver

of ammoniacal compounds in the soil.

4. The preceding experiments throw new light on the uses of
lime in agriculture. We know practically how essential the
presence of lime is for the healthy growth of every kind of
cultivated produce. On soils very deficient in lime, most crops,

especially green crops, are subject to all kinds of disease
; and,

consequently, roots fail altogether on such land, even if it

has been liberally manured with good yard-dung or guano. Up
to a certain stage, corn and roots grown under such conditions
appear to thrive well, but as the season advances they sustain a
check, and at harvest-time yield a miserable return. The
remedy for such failures, which are not at all uncommon in
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localities where poor sandy soils prevail, is a good dose of lime

or marl, and then, and only then, farmyard manure or guano
may be applied to the greatest advantage. Marl or lime alone

does not suffice for meeting all the requirements of our cultivated

crops on such poor sands, and though calcareous minerals

supply a most necessary element of plant-food, and by acting on
the latent stores of food in the soil, produce at first a most strik-

ingly favourable effect upon vegetation, they soon fail to produce

the desired effect if repeated too often, to the exclusion of other

fertilizing matters. On the other hand, the most liberal applica-

tion of farmyard manure of the best quality never produces so

beneficial and lasting an effect on poor sandy soils as when they

have been previously well marled or limed. On such land no

doubt the proverb holds good :

—

" Lime and marl without manure
Only make the farmer poor."

But at the same time I have a strong impression that on such

land manure, without lime or marl, does not help much towards

paying the rent. There are some soils which swallow up
manure, with, so to speak, no satiable appetite, without ever

feeling the better for the manure
;
they are appropriately called

very hungry. On all such soils I have no hesitation in saying

much manure is wasted, or the most is not made of it, if previously

to the application of farmyard-manure, guano, &c., the land has

not received a good dose of marl or lime.

My recent filtration experiments point out the reason why marl

or lime is peculiarly valuable on poor sands. It is not merely

by supplying in a direct manner a deficient element of nutrition

that lime acts so beneficially on such soils, 'but because it pre-

serves in the soil the more valuable fertilizing matters, which,

like salts of potash or ammonia, rapidly filter through sandy

soils, unless a sufficient quantity of marl or lime has been pre-

viously applied to the land. By these means the bases of the

more valuable saline soluble constituents of rotten dung or of

guano are retained in the soil, whilst the acids filter through it

in combination with lime, a constituent which is, comparatively

speaking, inexpensive.

4th Series.—Experiments with a Solution of Chloride
of Potassium.

Experiment No. 1.— On Calcareous Soil.

3500 grains of calcareous soil * were mixed with a solution

of 52 91 grains of pure chloride of potassium in 4 decigallons

For analysis see p. 334.
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of water ; after standing four days the liquid was filtered off

and the potash carefully determined.
Chloride of T>„.„ rj,

Potassium.
Potash -

Before the experiment the solution contained 52-910 = 33-378

Alter contact with soil 33-044 = 20\S54

Difference 19-866 = 12-524

Thus 3500 grains of soil absorbed 12*524 grains of potash

contained in 19 -

86(> grains of chloride of potassium, or 1000
grains absorbed 3 578 of potash. The amount of chlorine in

52'910 of chloride of potassium is 25 248 grains.

In the liquid, after passing through the calcareous soil, I found

25-324 grains of chlorine. The soil, therefore, absorbed no
chlorine whatever.

Experiment No. 2.—On Clay Soil.

This and the next two experiments were made in precisely

the same manner as No. 1.
Chloride of „ . .

Potassium.
Potash -

Before filtration the solution contained .. .. 52-910 = 33-378

After filtration 30-884 = 19-483

22-026 = 13-895

1000 grains' of soil consequently absorbed 3*97 of potash.

Experiment No. 3.

—

On a Fertile Light Sandy Loam.
Chloride of
Potassium. Potash-

Before the experiment the solution contained!
f,-, 01

A

QQ Q _D
4decigallons V % ~

~ 6&6tb

After contact with soil 40-4G8 = 24-188

12-442 = 9-190

1000 grains of soil, therefore, absorbed 2 -626 grains of potash.

This soil, it will be seen, absorbed a good deal less potash than
the clay soil.

Experiment No. 4.

—

On Pasture Land.

Chloride of „ , .

Potassium. Potash-

Before the experiment the solution contained 52-910 — 33-378
After contact with soil .. , 32-060 = 20-225

20-850 == 13-153

1000 grains of this soil thus absorbed 3 "758 grains of potash.

In the filtered liquid which passed through this soil, I found
25 "32 of chlorine, chiefly in combination with lime, which
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agrees almost exactly with the amount of chlorine in 52'910 of

chloride of potassium. Another proof is here given that the

electro-negative portion of the chloride of potassium entirely

passed through the soil, and the base of the decomposed salt

alone was absorbed by the soil.

Experiments No. 5 and 6.— On Calcareous Clays.

The two following experiments were tried by Mr. Philips on
soils from fields No. 7 and No. 12 of the Royal Agricultural

College farm :

—

The solution of chloride of potassium was much stronger than

that employed in the preceding experiments. In both experi-

ments a solution containing '6617 per cent, of chloride of

potassium was used. 3500 grains of each soil were shaken up
in a bottle with 7000 grains of this solution of chloride of

potassium. After a lapse of 24 hours, the greater portion of the

liquid was filtered off perfectly clear, and the potash determined

in a weighed quantity.

The following results were obtained by Mr. Philips :

—

Experiment No. 5.

—

Soilfrom Field No. 7.

Chloride of . .

Potassium.
Potash -

Before filtration the solution (7000 grains) con
"\4g-3i9 29-"l

tained J •

After filtration 18-207 = 11-487

Difference 28-112 = 17-734

Consequently 1000 grains of soil absorbed 5 "066 grains of

potash.

Experiment No. 6.

—

Soilfrom Field No. 12.

Chloride of „ , ,

Potassium.
Potash-

, Before the experiment the solution contained 46 319 == 29*221

After contact with soil 8-020 = 5-059

Retained hy 3500 grains of soil .. 38-299 = 24-162

1000 grains of soil thus absorbed 6-903 of potash.

These filtration experiments, No. 5 and 6, show that soils

absorb a much larger quantity of potash from a stronger solution

of chloride of potassium than from a more dilute one.

Experiment No. 7.—On Sterile Sandy Soil.

In this and the next experiment 7000 grains of soil were shaken

up with a solution of 104-55 grains of chloride of potassium in 8

decigallons of water ; the liquid was drawn off after four clays, and
analysed. 2 pints on evaporation gave a residue which, dried at

300° Fahr., weighed 32-540 grains.
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On analysis, this residue gave the following results :

—

Grains.

Organic matter and ammoniacal salts 2-840

Soluble silica -050

Oxides of iron aud alumina, with traces of phosphoric^ .q-q
acid /

Sulphate of lime 1-493

Chloride of calcium '033

Chloride of Magnesium '261

Chloride of sodium "110

Chloride of potassium 27*590

32-427

According to these determinations, the whole solution (8 deci-

gallons) contained :

—

Grains.

Organic matter and salts of ammonia 8 -088
Soluble silica "160

Oxides of iron and alumina, and traces of phosphoric acid -160
Sulphate of lime 4-777

Chloride of calcium '105

• Chloride of magnesium '835

Chloride of sodium -352

Chloride of Potassium 88-288

102-765

Potash.
Chloride of

Potassium.

Before the experiment the whole solution
-

! ^0^.550 65-957
contained /

After filtration through the soil, it con-j gg.ogg 5^-699
tained /

16-262 = 10-258

1000 grains of sandy soil, according to this result, absorbed

only 1'465 grains of potash. This soil thus possesses, in a much
weaker degree, the power of separating potash from its chloride

than any of the other kinds of soil experimented upon. The
amount of chlorine in 104 -55 grains of chloride of potassium

(used in this experiment) is 49*819 grains. The residue that

would be left on evaporation of the whole solution of chloride

of potassium after filtration through the soil, contained, after

heating, 42 -976 of chlorine, namely :

—

•063 grains in combination with calcium
•624

,, ,, magnesium
•213

,, ,, sodium and
42-076 „ ., potassium

42-976

VOL. XXV. 2 c
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We might hence infer that chlorine had been absorbed by this

soil ; but having previously ascertained the presence of ammonia
in the soil, we may rather assume that this entered into com-
bination with the chlorine, and so passed out ; while the

potash, as evidently was the case, became fixed. Being-

volatile, chloride of ammonium could not be present in the

residue, hence the deficiency of chlorine in the analysis of the

heated residue. That chlorine was not retained by the soil

appears from a direct chlorine determination which I made in

the filtered solution, instead of in the residue left on its evapora-

tion. Calculated for the whole liquid (8 decigallons) I found

49*392 of chlorine in the liquid after filtration through the soil,

which agrees closely with the amount of chlorine in the chloride

of potn^ium solution.

It is remarkable that both the solutions of sulphate of potash

and of chloride of potassium in passing through this soil lost

but little potash, and caused the solution of a certain amount of

ammonia contained in the soil.

Experiment No. 8.

—

Absorption of Chloride of Potassium on a

Marly Soil*

Eight decigallons of the same solution as before were employed
;

2 pints of the liquid filtered through the soil, on evaporation gave

a residue weighing 32-781 grains, dried at 300° Fahr.

The analysis of this residue yielded the following results :

—

Grains.

Organic matter and water of comLi nation 1*230

Soluble silica .. ..
1

-060

Oxides of iron and alumina, with traces of phosphoric)
.q^q

acid /

Sulphate of lime 1*558

Chloride of calcium 7
-890

Chloride of magnesium "783

Chloride of sodium '348

Chloride of potassium 20976

32-895

In conformity with previous experience, a considerable quantity

of chloride of potassium when in contact with this clay-marl was

decomposed ; the potash of the decomposed salt alone became
fixed in the soil, and the chlorine passed out principally in com-

bination with calcium. •

According to the preceding results, the whole solution (8 deci-

gallons) after filtration through this soil, contained :
—

* The composition'of this soil 'will be found in p. 307.
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Grains.

Organic matter and water of combination 3*936

Soluble silica -192

Oxides ot' iron and alumina, and traces of phosphoric acid '160

Sulphate of lime 4-975

Chloride of calcium 25*248

Chloride of magnesium 2*505

Chloride of sodium 1*113

Chloride of potassium 67-123

105-252

Chloride of t>„*„.u
Potassium.

Potash -

Before the experiment the solution con
"\io4-550 G5-957

taincd /

After contact with 1 lb. of marly soil .. 67-123 = 42-34G

Difference 37-427 = 23-011

1000 grains of this soil consequently absorbed 3 -373 grains of

potash, or nearly three times as much as the sandy soil.

In this instance, as in all others, no absorption of chlorine

took place.
Chlorine.

Before filtration the liquid contained 49-819

After filtration through the soil 50-680

Absorption of Potash from a Solution of Nitrate of
Potash.

Under this head I have to mention only one experiment,

made upon the same clay-marl that was used in several of the

preceding trials.

1750 grains of this soil were shaken up in a bottle with
7000 grains of a nitre-solution containing 25*55 grains of
nitrate of potash. After standing three days the liquid was
filtered off, and potash and nitric acid determined in separate

weighed quantities of the perfectly clear solution.

For the determination of potash the usual method was em-
ployed, and the nitric acid was determined by Dr. Pugh's
excellent process.

The following were the results of this experiment :

—

Hitric Acid. Fotash.*

Before filtration the solution contained .. 13 -657 = 11*893
After filtration through the soil, it contained 13 -545 = 5*285

Difference *112 = -6*608

It will be seen that the liquid after filtration through the soil

contained very nearly the same amount of nitric acid as the
original nitre-solution. The difference in the results amounts to

only about one-tenth of a grain, and is smaller than it would have

2 C 2
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been had a less delicate and accurate plan for determining nitric

acid been adopted than that recommended by Dr. Pugh.
Whilst the proportion of nitric acid in the solution before and

after filtration remained unaltered, that of potash was much less

in the liquid after its passage through this soil. According to

the preceding results, 1000 grains of soil absorbed 3 776 of
potash.

I have ascertained that the nitric acid from the decomposed
portion of nitrate of potash passed through this soil almost entirely

in combination with lime. The quantity of lime in the filtered

solution weighed 4*270 grains ; this is very nearly the theoretical

equivalent for the quantity of potash fixed by the soil.

In this, as in all other cases, the base alone was absorbed by
the soil, and the acid passed entirely into the filtrate. In most
instances we have seen the acid of the decomposed potash-salt

passed through the soil in combination with lime. Lime un-

questionably has a powerful influence on the precise mode in

which the absorbing properties of soils manifest themselves.

Although the absence of lime in a soil does not prevent the

display of the remarkable properties possessed by all soils of

absorbing manuring matters, it can scarcely be doubted that the

presence of much or little lime in a soil affects the precise mode
in which these properties manifest themselves.

The chemical action of lime in relation to agriculture has

hitherto been regarded too much apart from its connection with

soil and manure. Useful information, I have no doubt, is likely

to spring from a study of its use with special reference to its

influence on the absorbing properties of soils.

12, Hanover Square, London,

July, 1864.

XVII.

—

Accidents through Farm Machinery. By Frederick

Arthur Paget, C.E.

The benefits Ave derive from the use of steam-machinery may be
said* to annually increase by a law of rapid progression. But one
deduction must be made from the sum total of these advantages.

In a parallel line with the extending use of machines we have
also an increase in number of disasters to life and limb. Machi-
nery, like fire, is a very useful servant, but a terribly bad master.

The steam " giant with one idea " has remorseless iron fingers,

and woe to the living organism in their grasp. The well-made,

well-kept steam-boiler is a docile instrument of wealth ; but the

ill-made, ill-kept boiler may at any moment turn a peaceful home-
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stead into a human slaughter-house ; and one can seldom take

up a daily newspaper without seeing in print an account of some
fresh disaster caused by such machinery. Although, in the

absence of statistical figures, isolated observations and impres-

sions are necessarily vague and controvertible, it is very pro-

bable that the number of accidents caused by machinery, and
recorded in the books of infirmary surgeons, would swell into

a voluminous episode of " the simple annals of the poor."

At the beginning of last year a correspondent to ' The Times '

showed that, during about two years and a half, twenty-three

amputations had been carried out in the Hereford Infirmary on
sufferers from machine accidents ; while the number of minor

cases, not requiring amputation, was even higher during the

same period. There can be little doubt that similar returns

from other agricultural districts would show an appalling amount
of misery from this cause. The " minor " accidents are only less

in a surgical sense, as a leg or an arm may evidently be dis-

abled without being cut off. But we need not go far back in the

annals of the Royal Agricultural Society itself to find instances

of injuries caused by machinery. At the Battersea Show a bone-

crushing machine crushed to bits the living bone of its attendant

up to the shoulder. At the Warwick Show a man lost his life

while putting the strap on the fly-wheel of a portable engine.

At the Chester Show the excellent Consulting Engineer of the

Society was compelled to forbid the working of certain portable

engines with insufficiently stayed boilers. The ultimate histories

of these steam mortars are probably recorded in the books of

some county hospital.

Three separate classes—one might almost say three separate

interests—are in direct contact with agricultural machinery. The
maker who, manufacturing at a great expense of skill and capital,

naturally wishes to sell his productions at the highest profit ; the

agriculturist who, on the contrary, wants an efficient machine at

as cheap a rate as possible
;
and, lastly, the operative, who, for

the time, becomes, as it were, a human link attached to the

machine. Although our implements are in general not badly
made, as an immense amount of skill and thought has been spent

on their construction, neither are English agricultural employers
over-greedy of gain ; nor farm-labourers utterly careless, still it

requires but little observation to see that the three classes are

—

sometimes singly, sometimes all three together—to blame ; and
that although, according to the doctrine of chances, a certain

percentage of accidents will always happen by the use of ma-
chinery, the present rate may be much reduced. No greater

—

indeed, no other—objection can be brought against its use.

If we examine into the originating causes of any disaster we
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mostly find them fall, with more or less precision, under the

following heads :

—

1st, A bad design, or workmanship, or ma-
terial, or all three, of the machine itself; 2nd, A bad state of

the machine, from neglect of its repairs, which in the case of

a steam-boiler may lead to a total smash
;
3rd, The inherently

dangerous nature of the operation carried on
;

Ath, The use of

machinery under exceptional circumstances
;

5th, The careless-

ness of the operative himself. There is, perhaps, a somewhat
illogical look in a classification of this kind, as all these causes

are more or less in connection, but the division is, at least,

convenient.

1. The direct influence of the design and general make of a
machine on its safe usage requires no demonstration. It is

well known that there is always a less proportion of accidents

through really good and simple machines—the chance of any
accident being diminished by the smaller number of working
parts. It is also evident that, cateris paribus, the more automatic

the machine the safer is its management. But simplicity and
automatic action are two apparently contradictory qualities, and
extra skill on the part of the maker is no doubt required to

form a happy union of the two.

Besides a construction having a due regard to the applica-

tion of the machine, proper provision should be made, when
practicable, to fence in or " box up " the moving parts. The
clause in the Act passed some twenty years ago " for the

regulation of Mills and Factories," whereby the proper fencing

of machinery was rendered obligatory, is well known to have
lessened the average number of accidents through machinery
in the manufacturing districts. It would be very easy to box up
the gearing of a fixed thrasher, for instance, but this would
certainly not be practicable with the sides of a portable machine.

It would also be impossible to completely box-in a chaff-cutter
;

but no small number of accidents happen every year through

these machines. The feed-rollers get clogged up, the attendant

tries to push the straw or hay forward with his fingers, and the

man's hand gets squeezed in and cut off. The necessity for dis-

engaging gear is here apparent. Indeed, as a rule, wherever a

part in motion cannot be fenced in or boxed up, means should

be provided for immediately stopping the machine. Horse-gears

not fitted with a releasing arrangement—permitting the driven

machinery to proceed while the horses and lay shafts stop—often

lead to dreadful accidents. The now general use of wrought
iron, or of malleable iron, for the beater plates of thrashers makes
these machines much safer than they were a few years ago. It

is well remembered that the cast-iron plates were often liable to

fly to pieces under the impulse of the centrifugal force developed
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by the drum. This may be cited as an instance of the increase

of safety through the use of an improved material.

2. The bad state of a machine from neglected repairs can only

be, humanly' speaking, the fault of the employer. For however
well made a machine, an engine, or a boiler, may be when it

leaves the hands of the maker, no skill in its manufacture can

compensate for neglect during its use. There is no more striking

application for the well-known Spanish saying about the lost

horse-shoe nail causing the loss of the horse than to an ill-kept

boiler. A neglect of the repairs of a machine simply ends in its

refusing to work. The pound saved in little repairs and " stitches

in time " leads to the expenditure of 9Z.—perhaps 90/.—to meet
the iron-founder's bill. In this instance, the employer has only

himself to blame, and he suffers accordingly. But with a steam-

boiler the evil is greater, for an explosion leads not merely to a loss

of property, but also of life. The treatment undergone by agricul-

tural boilers is indeed sometimes incredibly bad. The universal

panacea for leakages appears to be cow-dung by the barrow-full,

until, at last, the water spaces get filled with solid matter. It is

only by walking the hospital of the repairing-shop of some agricul-

tural implement maker that a fair idea may be gained of the way
in which these engines are often treated. Nor do the boilers that

have been repaired always leave the foundry in a safe state. A
strict supervision should, as a rule, be given to repairs executed

by contract. Many an explosion has happened from a bad patch.

Those wishing for a sound explanation of these apparently un-

accountable disasters may be referred to a little work on the

question, by Mr. Zerah Colburn, C.E.* The intimate knowledge
we now have of this subject—a knowledge greatly furthered

by the systematic periodical examinations of the excellent Man-
chester Association for the Prevention of Boiler Explosions—has
led most engineers to the conclusion that (supposing the boiler to

have been properly made) the originating cause of an explosion

is simply the neglected state in which the boiler was kept. But
few engineers now believe that there is much mystery in the matter.

In the simple weakening of a plate—either through undue
pressure at some time or other, or through corrosion caused by
leakage, or through neglected incrustation, or through burning
a plate by letting the water get too low

;
through one or more of

such causes—is a boiler explosion originated. Perhaps the

rupture happily occurs below the water line, and then the water
is simply gradually forced out, doing little or no damage. But
not so when the rupture occurs above the water line. The super-
incumbent pressure is suddenly released from a large volume of

* Steam-Boiler Explosions. London : John Weale, 1860.
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water in a state of ebullition. According to Professor Airy,
" the gauge pressure being 60 lbs. per square inch, one cubic

foot of water is as destructive as one pound of gunpowder ;

" so

that a mere rent in the boiler plate of a common portable engine

when at work can be equivalent to the application of a match to

a mine of gunpowder.

3. Even under the most favourable circumstances there is

always some inherent risk to the attendant of a machine. Take
as an instance the feeding platform of a steam-thrasher, with a

large opening at the level of the floor leading to a (say) 22-inch

drum, revolving at the rate of 1000 revolutions per minute, and
necessarily only three-quarters of an inch distant from an unyield-

ing concave. A hooded drum is safer, but the hood impedes
the feeding. A practicable self-feeding arrangement would be

useful for a thrashing-machine. One or two shapes have been
tried, but as yet unsuccessfully. Grinding bones by the usual

machines is an inherently dangerous operation. Steam-ploughing

on stony land is also a little hazardous, as the ploughman is some-

times suddenly jerked off the plough or cultivator.

4. Among instances of the use of machinery under exceptional

circumstances may be classed thrashing by night in a narrow

barn, by the light of a couple of cheap candles. The use of any

machinery at night is always attended with greater personal risk.

When a portable machine is thrashing in the open country, a

high wind is apt to blow about the chaff and straw and to render

it scarcely possible to keep the eyes open. In this case a good
canvas hooding over the blowers and other parts is the only

remedy.

5. The carelessness and ignorance of the labourer himself of

course greatly swell the number of accidents through machinery
;

although the use of machinery is already so extensive in England
that they happen but seldom from the pure ignorance of the

operative. Many can be accounted for by the single word :

—

Beer.

A man in the least drunk should not be allowed to come near

machines, much less to act as attendant. No idlers or mere
lookers on should be permitted to stand near machinery either at

rest or in motion. Any hurry or confusion is also an evident

source of danger.

The mere action of time is doubtless tending to diminish

the number of accidents through farm machinery, as every

year witnesses some advance and simplification of existing ma-
chines ; but this progress will be necessarily slow, and needs

some further impulse. The maker has the requisite knowledge
and skill to make machinery safe ; but he has not the power

—

the competition is too great, and prices are too small. The
agriculturist would have the power, but he has not the special
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engineering knowledge to tell him that an arrangement is

unsafe. The labourer has neither qualification. It would evi-

dently be to the interest of all three parties that machines should

be safe.

Now, in the manufacturing districts of the North two insti-

tutions ! are already established for the prevention of acci-

dents by steam-machinery. The system of factory inspection

lias existed with most beneficial results for more than twenty

years. The Government inspectors have the power of directing

the fencing off and other means for the safe usage of machinery.

Emboldened by the example of the Government in this direction,

the shrewd Manchester men, at the suggestion of Dr. Fairbairn,

organized about seven years ago a system for the periodical

inspection of steam-boilers. The Manchester Association is one

of the most beneficial institutions of the country. Not merely

has it saved many lives, but also much property, by teaching the

proper management of the boilers and engines, and the saving

of fuel. Every one of these skilled inspectors is, in fact, an
instructor of steam-engineering. Could not these two systems

be combined, under Government supervision, in the agricultural

districts? The greater area of country covered by agricultural

operations is of course a difficulty ; but the agricultural shows
collect machinery together, and, at least, the right of public exhi-

bition should be refused to notoriously unsafe arrangements.

These remarks but slightly skim over a portion of an important

subject. In these latter days, science has taught capital to utilize

the great forces of nature ; but has capital yet learnt a due regard

for the safety of human labour ? According to a Blue-book, pub-
lished a few months ago, no less than one thousand two hundred
and thirty-eight lives were lost in English coal and ironstone mines
during the year 1862. Non-fatal and merely disabling accidents

are not given. The miners are now clamouring for a greater

number of government inspectors. The last published returns

from the Inspectors of Factories give a total amount of one thousand
five hundred and ninety-nine accidents reported for the six

months previous to the 31st October, 1863. Thirty-six of these

ended in death. Sir J. Elphinstone showed the other day to the

House of Commons that nearly one thousand English lives were
lost at sea in 1862 ; and it has been at last found necessary to

subject the anchors and chain cables of merchant-vessels to

an official test. According to the necessarily imperfect returns

from the Manchester Association for the Prevention of Boiler

Explosions, seventy-six people were killed and eighty injured

last year by the explosions of steam-boilers in England. This
death-roll could be yet lengthened by many unrecorded disasters.

But the fallen are soon forgotten ; the ranks of labour quickly
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close up. The poor have no fees for compensation suits. Yet

these figures, confessedly incomplete, speak for themselves to

tell us that a happy medium between an undue legislative inter-

ference on the one hand, and an appalling destruction of life on

the other, is one of the wants of the time.

XVIII.—On Storing Turnips, Mangold, Potatoes, and Carrots

By George Jonas.

Prize Essay.

This Essay is intended to embody the results of practical expe-

rience, derived from the management of about 700 acres of

roots, grown annually under my superintendence. The chief

points to be observed for ensuring success in storing are, first,

to select dry and fine weather for the operation, and never, under
any circumstances, to cart or store any which are the least frost-

bitten ; to cover up and keep them dry when carted, but never

so closely covered as to prevent the escape of any slight heat

arising from the heaps and clamps when first stored ; to be

exceedingly watchful in the spring, as soon as vegetation com-
mences, to uncover the top or ridges of the stored roots, so as

to allow the escape of any heat arising from their sprouting,

j The general time for beginning this work is the middle or

atter part of October, and it is not generally completed till the

atter part of November, or in some mild seasons until the be-

ginning of December. Fine weather not only ensures the safety

of the crop, but allows of the roots being laid in larger heaps,

and in great measure protects the land from the injury caused by
carting.

On heavy lands, ill suited for sheep, the whole of the turnip

crop is drawn for stall-feeding ; but on light sheep farms, the

general and best plan is to remove about one-fourth or one-fifth,

according to the crop, taking five rows and leaving fifteen or

twenty, or doubling these numbers. By this means the whole

of the land is folded regularly, and turnips enough for the cattle

are procured without exhausting the land.

The turnips required for immediate consumption in the

yards should be drawn off, well cleaned and topped, then

carted and stored in houses or sheds about the latter part of

October. If the sheds be open, they should be covered with

straw to protect them from the frost. All the turnips that are to

be consumed in the yards should be carried home and secured

before the frost sets in
;
therefore, where there is not sufficient

shed-room, they may be kept very well in large heaps, on the
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south side of walls or buildings, care being taken in the latter

case that there is troughing to protect the heap from the dripping

eaves. The base wall is formed by two rows of hurdles, set about

3 feet apart, the space between them being well stuffed with

barley-straw or some short pulse to keep out the frost. The
turnips are laid up to the top of the hurdles and piled up against

the wall, the heap being covered with a thick coat of straw from

the hurdles to the top of the slope. .

This winter about 100 loads, carted in fine weather, and laid

up against a barn in this way, kept in capital condition, and
there was not a bushel of decayed turnips in the whole heap.

It is a good plan to put a little straw at the bottom of the heap,

to keep the roots from the ground. Another plan is to lay them
up in long heaps of a triangular shape, about 8 feet wide at the

base and 6 feet high, covering them over first with straw,

and then with a slight layer of earth, but leaving the ridge

without any earth on.

When stored in either of the above ways, the turnips should

be cleaned, and the crown or neck cut off close to the turnip, so

as to prevent their sprouting ; if not thus treated they will begin

to vegetate, which causes them to heat and decay very quickly.

They will keep good till the end of February when properly

stored. If it is required to keep them till March or April,

they should be laid up in heaps from 15 to 20 yards long, about

3 feet high and 3j feet wide at the base, tapering to the top,

and covered with earth as a protection from the frost : the tops

in this case are cut off, but the roots and earth hanging to them
left on.

The cleaning the turnips for carting home is done by women,
at a cost of 4s. or 5s. per acre, or by a gang of children, having
a man to superintend them. For this purpose they use a knife or

chopper, with which they remove all the earth from the turnip'

and cut off the tops, throwing the roots in heaps ready for

carting, as they are cleaned. All that are left in heaps in the

field at night should be covered up with the leaves, to protect

them from the weather.

The cost of filling into carts for carrying home would be about

2s. per acre.

Turnips are stored in a variety of ways for consumption in the

field. When they arjs to be cut for sheep, they should be laid in

heaps of about 30 bushels, with a little haulm or straw put on,

and over this a covering of earth ; a little piece of straw being
left uncovered at the top to let any heat escape. All that are

intended for use before the end of January should be cleaned and
the leaves cut off before they are heaped up ; but those for later

feeding should be laid in heaps of about 10 or 12 bushels without
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being cleaned, as the earth thus left on tends to keep them
fresher and in better condition. No straw is then used, a covering

of 4 or 5 inches of earth alone being required.

The work of cleaning and throwing into heaps of about 30
bushels ready for covering up is done by women and children,

at a cost of from 4s. to bs. per acre. The covering up with

straw or haulm and earthing over will cost about Is. Gd. per acre.

Those that are heaped without being cleaned will cost about

Is. Qd. per acre to pull up and throw in heaps, and about 2s. per

acre to cover over with earth.

Another plan of storing turnips is to lay them in a furrow and
plough them in. This is done by ploughing out two deep fur-

rows up the centre of eight rows, the two centre rows being first *

pulled and laid aside ; the turnips are then pulled up by two
children and handed to a man (who stands between them)
to be placed in the furrow tops upwards ; another furrow is

then turned on to them on each side of the row, covering them
up to the necks : 2s. Gd. an acre will be a fair price for pulling

and placing in the furrows. Turnips will stand almost any
amount of frost when stored in this way, and are much better

than those left in the ground, even if they have escaped the frost

;

besides they do not draw the land.

Another plan is to pack the turnips in round patches, putting

three or four loads in each patch. This is done by beginning in

the centre to set them up with the tops uppermost, packing
them close to each other till the patch is the required size, the

leaves and all the soil hanging to the roots being left on ; the

outside row should be covered up to the neck with earth, and in

very severe weather a little straw should be thrown over the top.

This plan is best adapted for storing roots on the stubble-lands

for spring consumption, so that the turnip-land can be got ready

for the barley crop.

Mangold.

The general time for storing this crop is the latter part of

October or the beginning of November, according to the season.

If left later they are liable to be injured by the frost.

In taking up the crop the roots should be pulled up—care

being taken not to bruise them by kicking them up—the leaves

cut or twisted off, and the roots either thrown in heaps or loaded

at once into carts. Twisting the leaves off is much better than

cutting them off, as the mangold are liable to get injured by the

careless use of the knife ; if the crown is cut, they very often

decay.

Mangold left in the ground will stand a frost, if not very severe,

as their leaves protect them ; but when they are pulled a very
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little frost will injure them, therefore all the heaps left in the

field at night should be covered up with the leaves.

They are best stored in long heaps of a triangular shape, about

G feet wide at the base and 4 feet high. These heaps should

receive an even coat of haulm. or straw, about 12 inches thick, and
about three or four days afterwards they should have a covering

of earth of about 8 or 10 inches thick, taken from a trench made
on either side : bunches of straw should be left, about 4 feet

apart, sticking out at the top of the ridge to let out the heat. If

this precaution is not taken, the roots will often decay from
heating.

These heaps, or clamps as they are sometimes called, should

be placed in some convenient spot close to the yards, and those

that are to be consumed in the field by sheep should be placed

on the headland of the field where rye-grass, rye, and tares, or

some other spring feed is sown. This will save much labour

in carting them a second time.

The wringing the tops off and throwing the roots in heaps

ready for carting is sometimes done by day-work with children,

having a man to superintend them, at a cost of 4s. Qd. per acre

;

the filling into carts and clamping will cost from 2s. to 2s. 6d.

per acre. When the work is done entirely by men, it may be
taken as piece-work at Gs. or Gs. Gd. per acre, according to the

crop; this includes pulling and wringing the tops off, and filling

into carts. The horse is, in this case, led up the centre of each
six rows, so that the wheels will span the two centre rows ; three

men follow each cart, taking two rows each ; one man will

clamp (or stack) them as fast as six men can top and fill. The
cost of horse-labour will depend upon the distance the roots are

carried ; one-horse carts should always be used, if possible, as

there is no loss of time in changing the trace-horse
;
boys are

generally employed to drive away. The covering with earth, if

done by piece-work, costs lOd. to Is. per rod in length—that is,

for digging the earth and covering up ; but the cheaper plan is

to plough about eight furrows on each side the clamp as deep as

possible, turning them to the heap ; the furrows are then laid on
with a fork or spade, and the loose moulds put on with a shovel

to fill up the spaces left by the clods ; this will cover each side

of the heap within about two feet of the top
;
they should be left

in this state for a few* days to let out the heat, then a few more
furrows should be ploughed in the bottom of the trenches, and
thrown on to complete the covering to the top—bunches of
straw or haulm being still left at intervals, as before mentioned,
for ventilation.

The heaps should be partially uncovered in March, about two
feet of earth being taken off the top, and at intervals of four or
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five yards a space four feet wide should be uncovered down to

the bottom ; this is done to let out the heat caused about this

time by the sprouting of the roots : if this heat cannot escape,

they will soon decay. Mangold so stored will keep till July.

Potatoes.

The middle or end of October is the time for harvesting this

crop, except the early sorts, which are begun in the latter part of

September, and are taken up as required to supply the demand.
As soon as the haulm has withered and begun to decay, the roots

may be taken up and placed in houses, being laid in heaps, with
straw or boards between them to separate the different sorts.

The first part of the process is, to pull up by hand the

whole of the haulm or stalks, and lay them in bundles on
the ground ready for burning, or carting into the yards

; any
potatoes that come up on the stems may be shaken off and left

upon the ground
;
by this means, the land is cleared ready for

the diggers to follow. Each digger with his fork takes one
ridge, women and children act as pickers.

Potatoes are also ploughed out with a double mould-board
plough, every other row being done alternately, so as to prevent

covering up with the plough. After all the ridges have been
ploughed, and the potatoes picked up, a light harrow is passed

over the field, to bring any that may be left to the surface, so

that they may be found by the pickers.

The work, if done entirely by hand—that is, the mere raising

the potatoes with forks, and the women and children picking

them up and putting them into sacks or carts—will cost from

21s. to 24s. per acre ; but with the double plough the work is

much facilitated, and its cost reduced. The ploughing will

come to from As. or 5s., and the picking to 6s. or 7s. per acre ; so

that the entire cost is reduced by more than half.

The two evils to guard against in storing potatoes (as in other

root-crops) are fermentation and premature germination. If the

former takes place, the tubers very soon decay ; and if the latter,

they not only lose much of their goodness as food, but are

weakened for use as sets, since all the shoots have to be broken

off before planting. To prevent this, it is of the utmost im-
portance to have the tubers perfectly dry before they are stored

for the winter.

Therefore, in the first place, fine weather should be selected

for the work ; when taken up, they should be put into sheds

or houses, and left for two or three days, then turned over and
sorted, small or unsound roots being picked out for the cattle

stock. Those selected and reserved for sale should, when pro-



Storing Turnips, Mangold, Potatoes, and Carrots. 3G3

perly dry, be taken to the pits, where they are to be kept for the

winter.

These pits or " pies," as they are sometimes called, are made
by removing all the top-soil to the depth of about a spit and
a-half : some good dry wheat-straw is then laid in the bottom,

and at the side, and the potatoes are then put in, and are heaped

up above the surface, as high as they will lie, so as to make the

sides as nearly upright as possible, the pressure of the earth

being thus diminished ; a thick coat of well-drawn dry wheat-

straw is then laid over them, and on this is placed a complete

covering of earth about six inches thick. From two to three

tons will be sufficient to put into each pit. On clay-lands the

heaps are generally placed on the surface for the sake of dry-

ness.

Some persons prefer storing the potatoes in houses made
entirely for the purpose. Doubtless this is the best plan where

it can be done, as the store can be looked over at any time during

the winter, when the shoots that have begun to sprout may be

rubbed off, and decayed tubers may be removed.

Carrots.

Carrots are usually harvested in the beginning of November

;

dry weather being selected for the Avork. They are usually

lifted by men or women, with a fork or spoon-shaped spade light

enough to be used with one hand, so that the other hand may
be applied to the tops of the carrots. Great care should be

taken to prevent the roots breaking off in the ground : when
raised they are laid in rows far enough apart to allow a cart to

pass between them, and the tops are cut or twisted off by children.

They should be left in the field a few hours to dry before

being carted home, where they should be laid in long heaps
about 3-| feet wide at the base and 2^ feet high, which, like the

mangold store, should taper to the top, and receive a covering of

straw and earth.

In spring the heaps of unconsumed carrots should be looked
over, the decayed roots picked out, and the shoots rubbed from
the sound ones ; if they are required for late use, the crown
should be cut off completely. After being looked over, the

roots are heaped as before, but only covered with straw. Carrots

are also stored in sheds, and covered over with straw. The
cost of taking up carrots varies very much, according to the

mode in which they are grown; the old plan was to sow them
broadcast, but they are now commonly drilled, and the carrots

are readily forked up when in rows.

For a crop sown broadcast the cost of taking up, topping,
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and laying in rows, would be from 18s. to 20s., but when drilled

about 13s. per acre ; the filling into carts is generally done by
day-work at a cost of 3s. per acre, the unloading and stacking in

heaps at about Is. per acre. When stored in sheds the cost of

stacking would not be so much
;

covering the heaps with

straw and earth will cost about bd. per rod if the heaps be

ploughed round the same as for mangold.

XIX.— The Improved Construction of Stables. By P. H. Frere.

The Commission appointed to consider the improvement of our

Barracks and Hospitals has this year published a Report on the

Ventilation of Cavalry Stables, which contains suggestions that

may be profitable to the Agricultural community.
As formerly disregard, if not wilful neglect, of the sanitary

requirements of the horse was, perhaps, displayed in its strongest

colours under military routine, so the influence of systematic

management in our army may now lead the way in the path of

improvement.

The old rule for the construction of cavalry barracks seems to

have been that the men should be housed over the horses ; the

buildings were erected in solid blocks, the longer front being

made up of the ends of the several adjacent stables ; the party-

walls—the roofs, with their ridges and gutters—and also the line

of stalls, all ran transversely to a width of about 45 feet ; so that

some eight stalls were placed in a row, of which the two outer

alone derived air and light directly from the window placed at

either end of each compartment. The rooms above hindered

ventilation through the roof, and air-shafts, if adopted at all,

offered but an imperfect remedy. The horses generally stood in

a double row, heel to heel, with a single path up the centre.

Farm-stables half a century old often exhibit the same prin-

ciples of construction, roof-ventilation being in them quite

neglected, even if the building has only one story.

The defects of this arrangement are clearly indicated by the

following recommendations of the Commission :

—

1. That the old transverse arrangement of stable be discon-

tinued.

2. That in future all troop-stables be built with open roofs and

ridge-ventilation from end to end.

3. That the roofs be partially and sufficiently glazed, to afford

plenty of light.

4. That in so far as concerns facility of ventilation and super-

vision the open-roofed stable, having a central passage 14 feet in
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width between the stalls, is preferable to the open-roofed stable

with a centre division-wall, and two passages each of half that

width.

5. That besides ridge-ventilation arid light, each stall should

be provided with a swing window over the horse, and a row of

perforated bricks should be carried round the stable under the eaves.

6. That each stall should have a supply of fresh air introduced

in the space between the stalls, about six inches from the ground,

through perforated bricks.

7. That improved impervious paving be introduced.

S. That all drainage within the stable be carried away in

shallow impervious open drains by a rapid slope to the outside

of the stable. Covered drains and cess-pits within stables or

near the stable-walls being discontinued.

In order that these principles of construction may be better

understood, the model-plan given on the next page accompanies

the Report.

A few remarks, chiefly taken from the body of the Report,

will further explain this subject.

Recommendation No. 2. As to the open i
-oof. Since no

suggestion is made as to the covering of the roof with slate or

otherwise, the question of partially lining or ceiling between the

rafters is not touched upon ; the Report is in this respect some-

what defective.

No. 3. It is suggested that the light be admitted on the

northern side of the ridge.

No. 4. The farmer is often peculiarly circumstanced as to the

contour of his buildings, which are designed not only to house

certain animals, but to form enclosures for others which run

loose in yards
;
moreover, his team is differently organized from

the cavalry troop, and the less each set of carters and horses is

interfered with the better. In neither respect will the double row
of stalls generally suit his purpose. Such an arrangement gene-

rally economises walls, but necessitates a more costly, because

broader, roof.
*

No. 5. The Report further suggests that an improved air-brick,

" with a louver to throw the air upwards," is a desideratum

in stable-ventilation for the course placed under the eaves ; on
the other hand, the air-bricks inserted just above the ground-
level should throw the air-current downwards to the floor.

Whether these air-bricks be made of iron or of brick-earth,

the trade will, no doubt, with a little encouragement readily meet
this requirement.

No. 6. It is elsewhere stated that the area of the holes which
admit fresh air in the space between the stalls above the floor

should be equal to that of two or three ordinary air-bricks.
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No. 7. The question of paving involves the following prin-

ciples :

—

Paving should wear well, not become slippery ; be watertight

;

be easily cleansed.

No. 8. The objection to cess-pits extends to all sewers or

covered drains within stables, which are merely cess-pits of

another form.

The drains, like the stable floors, should be impervious to

moisture. Cobble-stones and paving-stones should never be used

for forming stable-gutters ; these should be made of smooth
material, with as few joints as possible, carefully laid, having a

shallow saucer-shaped section, and with as rapid an incline as it

is possible to obtain

These gutters should discharge into an underground-drain

(which should be a drain-pipe), at a distance of at least 12 feet

from the stable-wall. As the surface-drains always receive a

considerable quantity of dung, besides urine and water, it

would be advantageous to provide a trap at the openings of the

underground-drain to prevent effluvia returning, and to avoid

stoppages.

To mend old Stables,—Besides the directions here given for

the erection of new buildings, the Report offers suggestions for

the improvement of existing stables. Those arranged on the old

transverse construction should have shafts for the removal of foul

air carried from the ceiling to above the roof. The middle of

the length of the stable is the best place for such shafts, although

the corners may be more ready of access. "Their conjoint area

should be equal to 18 square inches per horse at the least."

Fresh air may be admitted by openings close to the ceiling

Explanation of the Plan.

The plan is that of a stable for 48 horses under a single roof. The interior

length of the building is 143 feet 8 inches, and the breadth 33 feet. The
height of the side-walls to the spring of the roof is 12 feet, and the total height

is 20 feet 6 inches. Each horse will thus have 1605 cubic feet and about

100 superficial feet of space. There is a door opening in halves and two
windows at each opposite end, and a door opening in halves on each opposite

side. The stalls are of the usual width of 5 feet 6 inches, and there is a
central passage 14 feet wide between the opposite stalls.

This stable is ventilated by a louver 16 inches wide carried from end to end
of the roof, affording about 4 square feet of ventilating outlet for each horse.

To ensure a continuous movement of the air in the stable at all times, a
course of air-bricks is carried round at the eaves ; the whole affording a fresh-

air iulet of one scpiare foot per horse, and an open space is left under all the

doors for the same object. When a larger amount of ventilation is required,

it can be afforded by opening a sufficient number of swing windows, of which
one is provided for each stall. These windows are 3 feet 3 inches high, by
2 feet 6 inches wide. To ensure a movement of the air near the horse's head
when he is lying down, an air-brick is introduced between evcrv two stalls.

2 d 2
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at each end of the stable. Each shaft or inlet should be pro-

vided with a louver or " spreader " within the stable, to prevent

occasional down-draughts. As many air-bricks as possible should

be introduced at the ends, close to the ceiling.

To supply air to the horses while lying down, a hollow iron-

shaft may be carried all the way across the stable, from outside

to outside, under the cribs, so as to fit into the angle made by
the transverse wall and the floor. In this shaft holes will be
made at the corner of each stall. This arrangement will be

available when horses stand in double rows, heel to heel ; it may
be adjusted also to other plans.

When it is in contemplation to provide stable accommodation
for cart-horses in stalls amounting to 100 square feet superficial

and 1600 cubic feet for each horse,the question arises—whether a

single step further would not . serviceably provide each horse

with a box ? With judicious management and a moderate
supply of straw, the utmost comfort of the horse may thus be

combined with the best economy of manure.
When I last visited Mr. Lawes's farm at Rothamsted, the cart-

stabling struck me as almost perfect, though obtained by the

conversion of a wide, old, boarded cart-lodge into horse-boxes in

a homely style, and at very moderate expense.

These boxes, 10 in number, form a double row, with a raised

walk 4 feet 6 inches wide down the centre. A shed at one end

acts as a store for hay and straw, and likewise holds the chief

part of the harness ; the rest is suspended in the stalls. Stout

iron rods are used for the sides of the boxes ; the wooden pillars,

which form two corners of each box and range along the central

path on either hand, afford a great stay and support to the old

defective roof; each horse has his own rough door opening

to the outside, so that he never disturbs his neighbours. The
building is detached from the yards, so that one objection con-

nected with stables opening inwards on farm-premises does not

here arise
;

viz., the horses when they go in and out for work or

water do not disturb any other stock in the yard. There is

louver boarding over each door, and when the horses are at work
the doors are set open and the building is thoroughly aired.

The litter on the top was clean, the air sweet, without a trace of

ammoniacal gases
;
yet, when Mr. Lawes called for a fork and

stirred the bedding from beneath, a moist mass appeared reeking

with the richest vapours.

I have seen of late spacious costly halls for stabling cart-nags,

where neither the ventilation, the standing, nor the appliances for

making and removing manure were half as satisfactory as those

of Mr. Lawes.
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XX.

—

A Description of the Works for Reclaiming and Marling

parts of the late Forest of Delamcre, in the County of Cheshire.

By Richard B. Grantham, Civil Engineer and F.G.S.

Tins woodland is situated between the towns of Chester and
Northwich, being' distant about ten miles from the former and

seven miles from the latter. The turnpike-road between the two

towns runs through the property.

The estate contains 4023 acres, in the possession of the Crown
as woodland, beside Old and New Pale Farms, containing in all

755 acres, which were reclaimed and brought into cultivation at

the latter end of last century, under a lease from the Crown.

The entire district belongs geologically to the new red sand-

stone formation, and the forest is on the white sandstone (Keiiper)

and red marl strata of that formation.

The following is an extract from the memoir attached to the

Ordnance map, which is geologically coloured :

—

" On Lougley Hill the beds dip east at 9°, and in the valley, which is

remarkably straight, there is a fault with a slight down-throw on the west,

which changes the dip. On the top of the hill at Heald there is a small out-

lier of red marl shown in some marl-pits, the dip being west at 4". Beyond
this the beds roll over and dip towards the base of Eddisbury Hill, bringing in

the red marl, which inay be seen in some pits close to the fault, which ranges

north and south along the western base of the hill. This fault produces a very
marked feature, and has a down-throw on the west of about 400 feet.

" Eddisbury Hill reaches an elevation of 583 feet, and from its summit a

very fine view may be obtained of the Delamere Hills to the north, and of the

wooded plains which extend eastward and northwards from its base. The top

of the hill is composed of flags and shales belonging to the highest beds of the

water-stories. The dip is east at 12°, and the red marl is brought in by a
north-west fault, which traverses the centre of the hill west of the camp.

" It should be stated that the greater portion of the Cheshire plain is deeply

overspread with drift, which renders the geology very obscure." *

The marl lies in detached spots, and in one part forms a long

strip stretching towards Honslough, at the northern extremity of

the forest.

The irregular distorted nature of the beds (as well as the faults)

shows how great were the forces by which the disruption was
effected.

This irregularity is in some degree an advantage to the estate,

as some of the marl beds have thereby been rendered more easy

of access.

The surface soil of the estate consists of gravel and sand,

separate, and mixed with occasional beds of peat. The crop

upon it consisted chiefly of oak, the residue being Scotch fir and

* The Marl Beds are shown on the map accompanying this paper by broken
hatching! The Faults are slwrn by strong dotted line (see reference on map).
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I

larch, the whole of which was planted under
the following circumstances :—By the Act
52 Geo. III., c. 136, passed in the year

1812, at which date there was a general

feeling of alarm at the prospect of the failure

in the supply of timber for the navy, the

Commissioners of Woods were required to

keep this estate (exclusive of the Old and
New Pale Farms before referred to) as a

nursery for wood and timber only, and for

no other purpose whatever. Nearly two-
thirds of the estate were planted in pursu-

ance of the directions contained in that Act,

but a considerable portion of the young crop

did not thrive, and the Commissioners of

Woods, in charge of the Royal forests and
plantations, came to the conclusion that

much of the land might be profitably con-

verted into farms ; and in 1856 an Act was
obtained to empower the Commissioners to

clear the land and to let it upon farming
leases.

The improvements already effected upon
the Old and New Pale Farms, held from
the Crown under lease, were a guide for

future action, and the portions of the estate

that were least fit for .the growth of timber

and most suited for the application of marl

were selected for clearing, and after careful

inquiries had been made as to the best

system to be adopted, the Commissioners
directed Mr. Clutton to proceed with the

reclamation.

The accompanying map shows the extent

and limits of the Crown property, both as

woodland and in farms.

I now proceed to describe separately the

works executed on the three portions of the

woodland recently cleared, and let for culti-

vation.

First. Honslour/h.—The northern part of

an allotment of Castle Hill, called Hon-
slough, containing 248 acres, and lying on
the marl, was the first taken in hand : the

whole was cleared, grubbed, trenched, and
marled. This land, like the rest of the estate,
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consisted chiefly of light sandy and gravelly soil, with some peat.

The surface is tolerably level, except at the south end, where a

stream in a low valley traverses it. The marl-pit is at the

extreme north part of the land (at Waterloo Gate), as shown on

the map. Trial-shafts and borings were made to ascertain the

thickness of the earth overlying the marl, technically called

"fee" or "rid," which was found to be very variable, as the

upper surface of the marl undulated to a greater extent than that

of the land above it.

At the first commencement of the operations at Honslough it

was deemed advisable that the work of excavating, carrying, and
spreading the marl should be performed by contract ; the work
was consequentlv advertised, several tenders were received, and
an agreement was entered into at the price of 8%d. per cube

yard, and a commencement was made in February, 1860. When,
however, the contractor had brought a limited quantity of rails,

waggons, horses, ccc, on the land, and had marled about sixty

acres, it became apparent that he could not continue the work at

that price. The contract was therefore put an end to, and the

work was proceeded with under the charge of an engineer and
superintendent, by whom it was completed in December, 1860.

The modus operandi was this :—The fee was in the first

instance carefully removed from the upper surface of the marl,

and I may here observe that it was subsequently disposed of by
being thrown into the part of the pit from which the marl had
been excavated. The marl having been laid bare and opened^

rails of light form, fastened upon longitudinal sleepers, were
laid into the pit at a low level, so as to arrive at the bottom
of the marl bed. The average depth of marl was from 10 to

17 feet; the fee above it varying from 4 feet to 5 feet, or about

from a quarter to one-half the depth of the marl. The marl beds
were stratified and were very much distorted, as shown by the

annexed section, and their colour varied from a dark red to that

of a light blue slate :

—

The following is an analysis of an average sample of the

marl :—
Moisture 1-96

Organic matter and water of combination 2 -52
Oxides of iron and alumina 14 -21
Carbonate of lime 8-65

Magnesia 1-39

Phosphoric acid *36

Potash and soda 1-91

Insoluble silicious matter G9 -00

The railway was 2 ft. 7 in. gauge, and the waggons, made on
the side tipping plan, contained about IX cube yards of marl,

and weighed about 1 ton 18 cwt. The waggons upon being
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drawn out of the pit by horses were made up into trains and
drawn away upon a main or straight road to a certain point from
which branch lines diverged : the extreme distance to be tra-

versed was about one mile. These branch lines consisted of rails

fastened upon wooden sleepers made into frames about 14 feet in

length, which were moved by two men or a horse so as to form
parallel lines at such intervals as the prescribed dressing of marl
rendered desirable.

The waggons being tipped on either side of the rails, and a

load shot down at an interval of 5 yards, it was found that by
laying the branch lines 12 yards apart a dressing of about 130
cube yards was applied to each acre. The marling varied in

amount from 100 to 180 cube yards, and on the whole an average

of 117 cube yards per acre was spread. On steep hill sides a

windlass was used, by which the descending full waggons drew
up the empty ones.

The total quantity of marl taken out and spread upon the 248
acres was 29,000 cube yards, at a total cost of 1797/., being at

the rate of 14 -

87c?. per cube yard, and of 11. As. lid. per acre.

This estimate includes every expense of marling, except the

loss ' or depreciation of the plant and .horses, and the cost of

superintendence. The plant in use on Honslough was taken up
from the contractor, and consisted of about 1200 yards of rails

and planks, 30 waggons, 10 horses, besides barrows, planks,

carts, &c. The land, which in its former state was not worth

more than 5s. per acre, is now formed into one farm, and lets for

11. 10s. per acre.

The farm buildings were subsequently constructed, for which,

in addition to the above rent, interest is received on all the

outlay required above 500Z.

Second. Longridge and Plovers Moss.—It was next determined

to clear, trench, and marl certain portions of Longridge and
Plovers Moss ; but the position and quality of the marl bed,

the undulating nature of the ground, the great extent (800 acres)

to be reclaimed and the distance to be traversed, required a

different system of management. The surface-soil is of the

same character as that before described, but peat mosses of varied

size, on which Scotch firs are still left growing undisturbed,

intervene.

With the view of completing the work in the shortest time and
in the most economical manner, all circumstances being taken

into consideration, I recommended that a small locomotive of

2 ft. 7 in. gauge should be employed, and the number of waggons
increased to sixty. The best line for the railway from the marl

pit was selected under the condition that it must be central, and
be available for all parts of these Jands ; its direction and gra-
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dients are shown by the plan and section. Stronger rails were

procured for the locomotive line than had hitherto been used

for the moveable roads, and they were fastened on longitudinal

sleepers, consisting of deal planks ; the line was formed by cut-

tings and embankments, so that the engine, with its train of

waggons, started at the pit's mouth and ran as far as was con-

venient to the several points from which moveable rails diverged,

over which the waggons were drawn by horses to distribute the

loads. The longest distance which the locomotive ran was a

mile and half, and the horses took on the waggons a distance

of about half a mile further. In some cases the moveable rails

had to traverse the sides of steep slopes, or to go up and down
sharp inclines for short distances.

When one part was marled, the main road was taken up and

laid in another direction. The system, as before practised at

Honslough, was adopted of taking out the marl upon the moveable

roads and tipping it in heaps, which were afterwards spread.

The engine drew twelve full waggons, weighing, including

herself, about 33 tons, up the incline of 1 in 100, at the rate of

four to five miles an hour, and took the empty ones back up
1 in 77 at six to eight miles an hour. (See sections E. F. H. and

F.G.)

On reference to the plan it will be seen that the marl pit lies

at some distance from the principal part of the land to be marled

at E. in a valley at the east foot of Eddisbury Hill, and forming

part of Old Pale Farm. The marl was of quite a different charac-

ter from that before described, and had the appearance of dull

red clay. It differs from the rock beds of the new red sandstone

formation, which afford the marl in general use in the country,

and is probably derived from the denudated marl beds and
conveyed by water to an ancient valley. In composition it does

not materially differ from the rock beds, as the following table

will show :

—

Moisture 1*55

Organic matter and water in combination -85

Lime 5 -

7(i

Magnesia 2 "11

Potash and soda calculated as chlorides 2 -01
Carbonic acid and loss I'll

Insoluble silicious matter G3 -48
Oxides of iron and alumina and traces of phosphoric acid .. 16 -53

When taken out upon the land in lumps and dried by exposure,

it laminates like thin slate, and is easily mixed with the soil

by ploughing and harrowing. The pit was from 15 to 20 feet

deep below the ordinary surface of the land : this depth includes

the bearing or fee as well as the bed of the marl, the latter being
from 12 to 15 feet in thickness in the centre or deepest part,
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thinning out on both sides. The fee was very carefully taken off

the surface of the marl and thrown back into the place from

whence the marl had been excavated. The waggon roads were
laid into the bottom of the marl bed, which rested on sand and

on a bed of large water-worn pebbles. The thickness of the fee

was moderate and uniform, being about one-fourth to one-fifth of

that of the marl.

The work of marling commenced in Longridge and Plovers

Moss early in March, 1861, and was completed at the end of

March, 1863, a period of exactly twenty-five months. The work
proceeded at the average rate of about 32 acres per month ; the

largest quantity being 63 acres, and the least 18 acres, in one

month. 87,228 cubic yards of marl were excavated and conveyed

an average lead of two miles, and the quantity spread per acre

was at the rate of about 110 cube yards, at a cost of 7890/., being

at the rate of 21'70r/. per cube yard, and of 9Z. 18.5. per acre,

exclusive of the loss upon the disposal of the plant, and the cost

of superintendence.

The following table gives the cost of each portion of the work
per cube yard :

—

*
Removing fee and excavating marl 4 -89
Spreading marl 1*32

Removing materials of, and making railway, laying rails,

repairing and removing temporary roads, and tipping wag-
gons 3 '95

General work at the marl-pits 3
-

()(j

Carpenters' wages '50

Blacksmiths' wages '44

Feed of horses, horsekcepers and drivers, harness and repairs

to ditto 4-01

Engine, including driver, cleaners, fuel, oil, &e., and repairs

to ditto 1-94

Repairing waggons (materials) '43

Carting materials for repairs '23

Foremen, &c. .. "33

21-70

The plant employed on this portion consisted of the locomotive,

11 horses, 60 waggons, 2600 yards of engine rails, 2500 yards of

moveable rails, barrows, planks, carts, &c. The repairs and

renewals were all executed on the works, and were charged to

Marling, as will be seen by the foregoing table. The number of

men and boys employed was about seventy.

At the conclusion of the work all the rails, waggons, locomo-

tive, &c., were removed to Organsdale and Primrose Hill allot-

ments, which will be next described.

The whole of the 800 acres in Longridge and Plovers

Moss could not have been considered worth more than 5s. per
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acre in their former state
;
they are now let in one farm at 32s. Gt/.

per acre.

A suitahle dwelling-house, cottages, and homestead have been

erected, and a new road made, for which interest is paid in

addition to the rent.

A second crop is now growing on the land, which, as well as

the former crop, has given satisfactory results.

Third. Organsdale, Primrose Hill, Sfc. Allotments.— As the

work just described was drawing towards its completion the

plant was gradually moved off to Organsdale, Primrose Hill,

and other allotments, which had been cleared of timber and

grubbed in readiness for the marling, which was commenced by

horses in the Organsdale allotment in April, 1863, while the

engine was under repair and the locomotive railway being laid down.

The marl bed in this case is situated on the high ground on

the west boundary of the property, as shown on the map and on

the section A B D ; A being the position of the upper pit, and
a of the lower pit. The marl nearly resembles that of Honslough,

and its general position and dip are described in the early part

of this paper, in which the geological character of the country is

treated of. Its thickness, both in the upper and lower pits, is

about 9 feet, but that of the fee, which is composed chiefly of

rock, varies considerably. The following is an analysis of the

marl :

—

Moisture 2-22

Organic matter and water of combination -69

Oxides of iron and alumina and traces of phosphoric acid .. 8 - 10

Lime 2*84

Magnesia 2-40

Potash and soda calculated as chlorides 1*58

Carbonic acid and loss 4'33

Insoluble silicious matter 77"84

A large proportion of the land in these allotments, of which
about 530 acres are in course of being marled, is of a better

quality than that before dealt with, therefore a less quantity of

marl was considered necessary.

Up to this date (the end of June, 1864) 464 acres have been
marled by 45,902 cube yards, being at the rate of 99 cube yards
per acre, at a cost of 4732/., at the average rate of 10/. Ss. lid.

per acre, and 24 -

74<f. per cube yard. The rate at which the

work has proceeded is about 31 acres per month. The same
plant has been employed as in Longridge and Plovers Moss, and
the same system of main and branch lines has been adopted. By
referring to the section A B D, it will be seen that an inclined

plane was adopted to brjng the waggons from the upper pit to

the engine station at the bottom, and by this means five loaded
waggons drew up as many empty ones. The waggons from the
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lower pit were brought out to the engine station upon the level

;

when a train of twelve was formed, the engine started with them
down a gradient, for nearly a mile, of 1 in 62, up which she
returned with as many empty ones at the rate of six to eight

miles an hour, and in this manner has frequently taken out from
140 to 150 waggons a day, containing about 1^ cube yards each.

The following table shows the cost of each portion of the work
per cube yard :

—

d.

Removing fee and excavating marl 7 -81
Spreading marl 1*35

Removing materials of, and making railway, laying rails,

repairing and moving temporary roads, and tipping wag-
gons

:

.. 3-89

General work at the marl-pits 3 -04
Carpenters' wages -

.57

Blacksmiths' wages *54

Feed of horses, horsekeepers and drivers, harness, and repairs

to ditto 5-23

Engine, including driver, cleaners, fuel, oil, &c., and repairs

to ditto 1-76

Repairing waggons (materials) -14

Carting materials for repairs -59
Foremen, &c *32

24-74

The largest number of acres marled in one month to this time

is 48, and the least 19. The latter was the quantity accom-
plished by horses when they were employed alone to convey the

marl to the portions of the land nearest to the pits which were

specially reserved for that object.

The last table shows that the average cost per cube yard of

marl has increased in these allotments as compared with other

places. This increase may be thus explained : the fee being

composed chiefly of rock was excavated at a higher rate of pay-

ment ; it also bore a larger proportion to the marl beneath than

before, amounting to 40 per cent.

The slopes and inclinations of the surface of these lands are

rather more uniform and less undulating and precipitous than in

Longridge, and offered greater facilities for conveying the marl

and spreading it.

The land that was selected to be cleared was not worth more
than Is. per acre ; but the whole has been let at the rate of 33s.

per acre.

A residence, cottages, and homestead are being erected and
roads formed, for all of which interest is to be paid, in addition

to the rent. .

As much of the land as was available has been cropped with

potatoes and oats, which generally promise well*
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General Remarks.—Under any circumstances the cost of marl-

ing land will vary widely, according to the position and extent

of the bed of marl and the facilities of transport. When the aid

of a tramway is sought, undulations in the surface of the district,

whether small or large, will tell heavily on the results obtainable.

Delamcrc Forest presents less favourable conditions for the

work than many other tracts of waste land in the kingdom.

There is no great choice of pits, and these are limited in extent

and sometimes covered with much useless earth ; the state of the

labour market in the neighbourhood and the moist climate (for

heavy rain interrupts the work) add materially to the cost of

getting the marl, whilst the irregularities of the surface create

difficulties and increase the wear and tear to an extent which
cannot be easily computed.

On the other hand, the proximity of important manufacturing

towns creates a large demand for vegetable produce, which gives

a special value to warm sandy soils when rendered capable of

growing such crops. The items both on the debtor and creditor

side of the account are, therefore, unusually large, and we must
look to the balance if we would judge of the results.

Even if this be not so considerable as more favoured spots

could present, still a good work is done if the area of cultivated

land in this kingdom is increased in a manner consistent with

sound economy
;

and, above all, an example is set and, it may be

hoped, an impulse is given by the Crown, which private land-

owners may follow up to greater advantage by the light of the

experience already gained.

Each of the three cases described had its own peculiar con-

ditions calling for varied treatment. In Honslough the large

proportion of marl to fee—and that fee was easily moved—the

level nature of the land, and the shortness of lead, tended to

keep down the cost ; but the marling proceeded at a slow rate,

being all done by horses, and the cost of management continued

longer.

In Longridge and Plovers Moss some of these conditions were
reversed. The marl pit was nearly a quarter of a mile from
the nearest corner of the area, a large proportion of the leads

exceeded two miles, and to the north they attained a distance of

two and a half miles.

The engine line, though selected and constructed with great

care, had still an incline of 1 in 100 for nearly three quarters of
a mile

;
up which the load was to be drawn. Although here

the train was at times reduced to eight waggons, the power of
the engine was more severely taxed than has since been the

case. The horse, or branch lines were likewise carried over
very rough and undulating land in almost all parts of the area.
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Parts of Plovers Moss were not so rough, but the waggons had
to traverse soft peaty land. The engine line had to be laid with
cuttings and embankments of some extent, that the higher lands

might be reached. If the work of excavation was here compara-
tively easy, on the other hand it was very difficult to tip this stiff

clay out of the waggons, which were frequently pulled over by
their load in wet weather.

In spite of all the difficulties, the whole of the 800 acres in-

cluded in the second farm, were completed in twenty-five months,
or at the rate of 32 acres per month, and the farm Avas made
over to the tenant. By these vigorous measures one year at least

was gained in rendering the land available for letting. The
inspection, without being costly, was very efficient, providing for

the careful selection and even distribution of the marl, so that the

work was thoroughly well done.

In the Organsdale and Primrose Hill allotments the cost of

getting the marl was increased by the thickness of the fee ; but

the land lay well for conveyance and spreading. Here, as in

the last case, a rent accrued the earlier in consequence of the

rapidity with which the work was despatched, and there was a

corresponding saving of interest on the previous expenditure for

grubbing and trenching the land.

I have seen in the neighbourhood some small areas in the

course of being marled by horse and cart, and in some instances

I have remarked that much earth and fee were mixed with the

marl. The existence of old marl pits, such as that at Old Pale

Farm, shows that a large quantity of land in this part of Cheshire

was formerly reclaimed. None of these pits, however, are of

sufficient size to have furnished marl for a large extent of land.

The greater part of the plant, including the rails, sleepers, and
nearly all the waggons, will, after having been used on 1600
acres, be serviceable for the same purpose again. With the

engine we fortunately never had an accident, and the only repairs

done to her were rendered necessary by hard work.

The land nearest the pits was always left to be marled by
horses in case the engine was disabled ; but I always found the

engine could do twice as much work in a given time as the

horses, and at about half the cost as shown by the tables.

In the few districts where marl or clay underlies the surface

at the depth of one or two yards, it may be raised from the sub-

soil and no plant is necessary ; but if it lie at any greater depth

the clay must be brought from a pit opened at some distance

;

in that case, rails laid on longitudinal sleepers and engines to

draw the waggons are the cheapest and quickest machinery for

accomplishing the object in view, particularly if the land is

boggy and soft.
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When a roadway lias been provided with due regard to in-

clination and direction, the engine-tracks may often be made
available afterwards for farm-roads; such has been the result at

Delamefe in nearly every case where cuttings and embankments
have been made for the tramway.

A few remarks may not be inappropriate here upon the several

items which make up the average cost per cube yard of marl

spread, as shown by the tables.

In comparing the expense of horse labour with that of the

engine, as shown in the tabic, it should not be overlooked that

when horses were employed at Delamere they did not, on an

average, convey the marl more than one-third of the distance

traversed by the locomotive ; at the same time it should be

stated that the horse-line was occasionally more rugged and
uneven than that of the engine. The locomotive in good weather

led from 140 to 150 waggons per day. It could have taken a

greater number, but that its efficiency was restricted by the

number of waggons, namely 60, of which five or six were always

under repair. It was not thought expedient to have a larger

stock of them, from the uncertainty whether, though still service-

able, they could be disposed of advantageously when the work
should be finished.

Another important and interesting question connected with

this subject is the duration of the efficiency of the marl. The
experience gained by long and extensive practice in Cheshire

indicates, that where marling has been properly done, one appli-

cation has sufficed to furnish an adequate supply of mineral

fertilizers, and also to consolidate sandy lands. To quote an
instance which has come under our own observation, the Old
and New Pale Farms were reclaimed by marling at the latter

end of last century, and are still profitable good farms. The same
may be said of some thousands of acres elsewhere. There is no
doubt but that the marl acted at first for several years, both
chemically and mechanically ; after a while all traces of it dis-

appeared, but not until by constant cultivation a more productive

soil had by degrees been created. The Old Pale Farm has been
in part marled a second time.

Mr. H. S. Thompson concludes his excellent paper on ' Agri-
cultural Progress ' in the last number of the Journal, by regretting

that he had not time to complete his programme by touching
on subjects of great interest, among which he alludes to the

claying or marling of light lands, and the connection of railways
with agriculture, he also states the great difficulty that exists in

collecting any authentic statistics relating to agriculture. The
writer hopes that the above description of the marling of parts
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of Delamere Forest will furnish some information upon a subject

that is of growing importance ; and he ventures further to express

his hope that Mr. Thompson will, as he promises, carry the

matter farther, and point out to scientific men practically con-

nected with agriculture how they may lend their aid, not only by
effecting improvements on a large scale, but by systematically

placing on record the results of their experience.

Supplement to Mr. Grantham s Paper on the Reclaiming

part of Delamere Forest. By P. H. Freue.

The account of this important addition to our area of cultivated

ground would be incomplete without some outline of the results

subsequently obtained in farming this land. To supply this

defect, Mr. Leather, the lessee under the Crown, whose acquaint-

ance I made in my hasty visit to this spot, has obligingly

furnished me with the following particulars.

Of the newly marled land a large part was at once cropped

with potatoes and with turnips, and gave very satisfactory results.

In the year 1862, 100 acres were planted with potatoes, with a

dressing of 4 cwts. of Peruvian guano. The crop, though
varying from nearly 10 tons to 3 or 4 tons per acre, was good on
the whole, and averaged 6 tons per acre, the marketable potatoes

realised 41. per ton ; the residue furnished 30 lbs. per day to

32 horses during 6 months. The sales realised in all 1950/.

Sixty acres of roots were also sown, of which 6 were swede,

the rest white turnips ; the manure supplied was, of bone dust

5 cwts., Peruvian guano 2 cwts., salt 5 cwts. per acre. The
crop was satisfactory ; an acre of it, on the average, carried 290
sheep for one week.

In the following season, 1863, the 100 acres which had already

borne potatoes were sown with turnips, of which 70 acres were

swede, the rest white.

Sixty acres were manured as follows :—bone-dust 7 cwts., salt

7 cwts., Lawson's nitrophosphate 2 cwts. The other 40 acres

had bone-dust 5 cwts, salt 5 cwts, nitrophosphate 2 cwts. The
crop was very heavy, and fed 1790 sheep from October till they

were sold fat in spring (the last going out in June), besides

keeping 6 bullocks, and supplying 28 lbs. per day to 32 horses

for two months. Of these roots only one-third were consumed
on the land whereon they grew, those that were drawn enabled

Mr. Leather to fold 200 acres more of land. The sheep received

chalf, 1 part hay to 2 of straw ; the entire cost of their artificial

food amounted to lis. per head.
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Barley and oats followed in 1864, of which the former is esti-

mated at 35 bushels, the latter at 50 bushels per acre. The
clover which is sown with this spring corn promises to become a

first class crop.

Tempted by the success of his first venture as a potato grower,

Mr. Leather was induced in 1863 to set 300 acres. At first all

was full of promise, but the rainy autumn season in Cheshire,

disease in the tubers, and the state of the markets combined to

show the hazardous nature of this branch of agricultural enterprise.

The crop itself was large, so large that the storing and the extra

sorting necessitated by disease became very costly, and after all

the bulk of the crop had to be applied to pig feeding on a very

large scale. But these mishaps are apart from the question of

fertility and capabilities which we have been considering.

The following is a general outline of the scheme of manage-
ment which Mr. Leather proposes to himself for his future

guidance :

—

Plan for Cropping Delamere Lodge Farm.

125 acres, first year grass, 75 mown for Lay.

125 „ second year grass, eaten off by hoggets, ewes, or lambs.

125 „ third year grass, 75 acres to be ploughed by Hancock's plough, and
sown on fiat with swedes or turnips as soon as the land can be

spared.

125 „ corn; 25 acres of this stubble in winter tares.

125 ,, fallow crops, viz. : 50 acres in potatoes, to be cleared off ground in

time for rape or turnips ; 50 acres in swedes, and 25 in swedes or

turnips, as the tares are consumed.

125 ,, corn, sown out with grass-seeds and clover.

(N.B.)—The yard-manure to be applied to the corn-stubble of the fallow

break, as long dung in autumn, or as short dung in spring.

Mr. Leather intends to keep a large flock of half-bred Cheviot

and Leicester ewes—to be put to a strong Lincoln ram—and to

fatten the produce at the age of twelve to fifteen months.

The ewes will be put on white turnips in September, and, as

they take the ram, be removed on to grass, receiving there an
allowance of hay and straw chaff, with a small quantity of rape

or cotton cake if required. Before lambing time the turnips

will again be stocked, and the supply of cake increased. The
lambs from the time of- weaning will receive corn or cake in

gradually increasing quantities, so as to average in summer ^ lb.,

in the autumn in the following spring 1 lb. per head.

VOL. XXV.
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XXI.

—

Statistics of Live Stock and Dead Meat for Consumption

in the Metropolis. By Robert Herbert.

Notwithstanding that increased supplies of beasts were on sale in

the Metropolitan cattle market during the first six months of 1864,

and that the imports from abroad were on a liberal scale, the prices

of beef, allowing for usual fluctuations, were well supported.

The arrivals from Norfolk, Suffolk, &c., showed a slight decrease

in number, those of the previous season, having- amounted to

62,170 Scots, crosses, and short-horns, against 66,940 head in the

corresponding period in 1863; but their quality was remarkably

fine. Hence the majority of the beasts realised as much as

4s. lOrf. per 8 lbs., and the Scots and crosses carried a full average

quantity of internal fat. The losses from disease have, it is

understood, been trifling, and our impression is that stock, gene-

rally, was never in a more healthy state than at present. From
Scotland the supply of beasts was large, viz., 9918 head against

9610 head last year. The supply was, perhaps, of the finest quality

ever known. Some very good beasts came to hand from Here-

fordshire and Devonshire, and sold well. The receipts from

Ireland were moderately extensive, and there was an immense
influx of each kind of stock from abroad, the total number im-
ported amounting to' 139,984 head, or nearly 40,000 more than

in the first six months of 1863. This account does not include

entries at the various outports. These heavy importations had,

however, very little influence upon the trade, owing to the enor-

mous consumption of meat in this country. Be it remarked,

however, that at least two-thirds of the foreign beasts came to

hand in very poor condition, and were principally purchased for

feeding purposes at low rates.

* In the early part of the season most breeds of English sheep

appeared fully ripe for the butcher ; but towards its close their

quality fell off considerably, although' the demand was in a healthy

state. Downs and half-breds realised fully 5s. per 8 lbs. out of

the wool, even with a decline in the value of rough fat to 2s.

per 8 lbs. The number of lambs brought forward was only

moderate, and there was a decided falling off in their quality:

prices, therefore, fluctuated considerably. Very few English

calves were brought forward ; but the foreign calves were mostly

in good condition, and the trade healthy. There was a very

large arrival of pigs from Rotterdam and Hamburg ; but the

prices obtained for them did not exceed 3s. €>d. to 4s. per 8 lbs.

The prospect for the season for beasts from Lincolnshire,

Leicestershire, and Northamptonshire, is fully equal to that of

former years. The short-horns already received have been very

good, and there is quite as much stock in process of fatting for
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the London market as at any former period ; but the pastures

have been very bare of grass. On the continent the supply is

increasing, but the stock now sent bears very little comparison

with our own breeds. Prime beasts and sheep are, therefore,

likely to continue to be dear.

The annexed return shows the total numbers of each kind of

stock exhibited in the great Metropolitan market in the first six

'months :

—

Total Supplies of StocJc Exhibited.

Last half of year.

.

Beasts. Cows.
!
Sheep and Lambs. Calves. Tigs.

1861 .. ..

1862 .. ..

1863 .. ..

1864 .. ..

109,812
116,735
120,045
131,694

3005
3054
3005
3014

604,650
631,672
628,072
622,330

6,560
8,259
10,449
9,935

15,952
17,407
16,435
17,679

The aggregate arrivals of beasts during the present and four

previous years were derived as follows :

—

District Bulloch Arrivals.

Last half of year.
Northern
Districts.

Eastern
Districts.

Other parts of

England.
Scotland. Ireland.

1860 .. ..

1861 .. ..

1862 .. ..

1863 .. ..

1864 .. ..

4,000
47,000

400
470

68,520
64,060
68,420
66,940
62,170

21,420
17,700
29,290
16,330
19,980

5033
8712
9794
9610
9918

1,477
256

2,545
1,664
2,740

Within the past fifteen years the average prices have varied as

follows :

—

Average Prices of Beef and Mutton.

Per 8 lbs. to sink the Offal.

Beef.

1850. 1855. 1860. 1861. 1862. 1863. 1864.

s. d. s. d. s. d. s. d. s. d. s. d. s. d.

Inferior 2 10 3 4 3 6 3 4 3 0 3 4 3 6

Middling .. 3 6 4 4 4 6 4 4 4 0 4 4 4 6

Prime 4 2 5 0 5 6 5 0 4 8 5 0 5 0

Mutton.

1850. 1855. 1360. 1861. 1862. 1863. 1864.

s. d. s. d.- s. d. s. d. s. d. s. d. s. d.

Inferior 3 0 3 6 3 10 3 8 3 6 3 10 3 8
Middling • .. 3 6 4 4 5 2 5 0 4 6 4 8 4 G
Prime 4 2 5 0 6 2 5 10 5 4 5 6 5 2

2 e 2
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The direct imports of foreign stock in the port of London were

as follows :

—

Imports in the first Six Months.

From

Amsterdam
Antwerp
Boulogne
Bremen ..

Cadiz
Calais .

.

Corunna
Dordt .

.

Dunkirk
Gibraltar

Gluckstadt
Hamburg
Havlingen
Havre ..

Oporto .

.

Ostend .

.

Rotterdam
Schwening
Vigo .

.

Total

Beasts.

229
441

511
41

358
585
144
134

2,121
12,723

454
1,470
9,328

414
501

29,400

Sheep.

55
82

46

70

3,903
947

44,816
10,631

180

5,550
16,493

310

83,083

Lambs.

399

663

26
749

2,837

Calves.

15

r93

28

40
21

32
872

1,268

7,323

10,392

Pigs.

592
1,646

928

44
2,065

33
3,806

80
86

1,900
3,026

14,212

In previous years the importations in the first six months into

London only were as follows:—

Year. Beasts.
Sheep

and Lambs.
Calves. Pigs.

1855 .. .. 18,526 19,930 8,872 409

1860 .. .. 17,193 76,415 7,905 2,492
1801 .. .. 22,045 40,074 0,187 4,309
1802 .. .. 11,462 49,332 9,459 883
1803 .. .. 16,701 91,206 11,445 1,229

Immense supplies of meat were on sale in Newgate and Leaden-

hall, chiefly from Scotland and the north of England. Beef

averaged from 3s. to 4s. Ad., mutton 3s. 4c/. to 4s. 8d., lamb 5s. Sd.

to 6s. 10<7., veal 3s. lOd. to 4s. Sd., and pork 3s. Ad. to 5s. per H lbs.

by the carcase.

Although the imports of foreign and colonial wool during the

first six months were on a liberal scale, the demand for English

qualities has been active, and prices have had an upward ten-

dency. In this period the aggregate imports into England thus

compare with last season :—
1863. 1864.

Colonial

Foreign .

Bales.

249,997

93,891

Bales.

283,102
87,9G7

Total 343,888 371,129
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Notwithstanding that the woollen trade has continued in a

satisfactory state, no advance was realised for any kind of wool

at the colonial sales held in the metropolis. The high range in

the value of money, the oppressive tariff in America, and the

limited inquiry for the continent, had the effect of inducing

caution on the part of buyers. Annexed are the current rates

paid for home-grown wools :

—

Per Pack of 240 lbs.

Fleeces :— £. s. £. s.

South Down hoggetta 24 0 to 25 10
Half-bred hoggetta 29 0 to 30 0
Kent fleeces 26 0 to 28 0
South Down ewes and wethers 24 0 to 2G 0
Leicester ditto 24 0 to 26 0

Sorts :

—

Clothing picklock 24 0 to 25 0
Prime and picklock 22 0 to 23 0
Choice 21 0 to 22 0
Super 18 0 to 18 10

Combing :

—

Wether matching 26 0 to 27 10

Picklock .. ..' • .. 24 0 to 24 10
Common 20 0 to 22 0
Hog matching 29 0 to 30 0
Picklock matching 24 0 to 26 "0

Super ditto 20 0 to 22 0

XXII.

—

Experiments roith Salt'upon Mangolds. By
Dr. Augustus Voelcker.

The last number of this Journal contains a Paper of mine, in

which are recorded the results of salt experiments upon mangolds
grown in 1862 on a stiff calcareous clay. This land is too cold and

retentive of moisture for bringing roots to early maturity ; the

consequence is, that mangolds grown on it frequently do not get

fully ripe by the time when the anticipation of frost renders it

desirable to take up the crop.

On such land I have much reason to think common salt is

of doubtful utility as a fertilizer, even when applied to crops

which, like mangolds, are considered to be specially grateful

for its application.

Indeed, my own experience is, that salt occasionally does more
harm than good, not only to mangolds, but to other crops as

well ; and I have no hesitation in saying that, in cold summers,
even a moderate dressing is injurious to mangolds when the
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crop has to be grown on a cold calcareous clay, or on similar

stiff soils.

At all events, the results of my experiments in 1862 were not

calculated to demonstrate the utility of salt as a manure for man-
golds. Knowing, however, how much the efficacy of all ferti-

lizers is affected by the character of the land to which they are

applied, I was desirous to try, another season, similar salt-experi-

ments on a soil of diametrically opposite physical characters

and chemical composition. A favourable opportunity for the

performance of such trials was afforded to me, in 1863, by my
friend and pupil, Mr. Kimber, of Tubney Warren, Abingdon,
Oxfordshire, who selected one of his light fields for the purpose

of trying the effects of quantities of common salt, varying from

1 to 9 cwts. per acre, upon mangolds. I am much indebted to

Mr. Kimber for the care and interest which he took in these

experiments, and the trouble he bestowed upon them.

The soil of the experimental field in 1862 was a light, almost

blowing, hungry sand of great depth. By dint of good cultiva-

tion and liberal manuring the surface-soil was enriched with

some organic matter and also with lime, as will be seen by the

subjoined analyses.

Composition of Soil and Subsoil of Experimental Mangold-field.

Soil taken Subsoil taken at

G inches deep, a depth of 2 ft. 6 in.

Moisture (when analyzed) 3-02 .... 2-03

Organic matters and water of combination . . 4*19 .... 2-70

Oxides of iron and alumina 4 -13 .... 3"82

Phosphoric acid . . . . traces .... traces

Carbonate of lime 2-07 .... -62

Sulphate of lime -35 .... "59

Magnesia and alkalies "41 .... -31

Insoluble siliceous matter (chiefly sand) .. S5-83 .» .. 89 -93

100-00 100-00

Both in the soil and subsoil as will be seen, sand greatly

predominates. The experimental field in 1863 in this respect

presents a striking contrast to that of the preceding year, for the

field upon which salt was tried in 1862 hardly contained any
sand, and was very rich in clay and lime.

It will be found on comparison that the subsoil is much poorer

in organic matter and in lime than the surface. In both the

amount of alkalies (potash and soda) is very trifling, and that of

phosphoric acid too small to admit of determination. In one
word, the soil is a poor sand, yielding remunerative crops only

when liberally manured.
In addition to ordinary farmyard dung, the mangold-crop

>
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grown on this light sandy soil was manured with nitro-phos-

phatc, a sample of which on analysis yielded the following

results :

—

Composition of a Sample of Nitro-phosphatc used in Mangold Experiments.

Moisture 19-04

•Organic matter and water of combination .. .. 18 -

f!l

J5i-phosphatcs of lime 12-78

Equal to bone-earth rendered soluble (19-93)

Insoluble phosphates (bone-earth) 9-57

Sulphate of lime 33-26

Alkaline salts J/60

Insoluble siliceous matter .. .. 5
-14

100-00

*Containing nitrogen *S1

Equal to ammonia '98

The manure, it will be observed, is essentially a good super-

phosphate, containing a moderate amount of nitrogenous matter.

Half an acre of the mangold-field where the plant was most

even was set aside and divided into 10 parts. Each plot was thus

l-20th of an acre. A plot in the centre received no salt ; the

9 others were dressed at the rate of from 1 to 9 cwts. of common
salt per acre. Eventually another plot of l-20th acre, adjoining

the half-acre of roots under experiment, was added and left without

salt. This was done for the purpose of ascertaining how far the

produce varied in two portions of the same field treated exactly

alike in every respect.

The roots were counted on each plot, and, after cleaning and

dressing, accurately weighed.

The following table shows the manner in which the experi-

mental plots were disposed, and gives the produce as obtained by
actual weight and calculated per acre, and the increase due to

the application of salt.

Experiments with Salt upon Mangolds, grown on a poor Sandy Soil.

Plots of

JL Acre.
35

Salt applied
per Acre.

Number
of Roots
per Plot.

Produce
per Plot.

Produce per Acre.
Increase per Acre
over Un=alted Plot,

No. 6.

cwts. cwts. lbs. tons. cwts. lbs. tons cwts. lbs.

No. 1 .. Nothing 510 13 8 13 1 48
9

» » * •
• 7 583 18 58 18 10 40 4 * 1 SS

,, 3 .. 5 62G 20 0 20 0 0 5 11 48

,,4 3 600 16 84 16 15 0 2 6 48

>. 5 .. 1 622 14 108 14 19 32 0 10 80

., 6 .. Nothing 615 14 48 14 8 64

,, 7 -• 2 602 15 28 15 5 0 0 16 48

,. 8 .. 4 621 15 65 15 11 68 1 3 4

.. 9 •• 6 631 16 33 16 5 100 1 17 36

,,10 .. 8 616 18 9 18 1 68 3 13 4
,,11 •• 9 618 16 101 16 18 4 2 9 52
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On Plot No. 1, where no salt was used, only 510 roots were
grown ; whilst on the 2nd unsalted plot (No. 6) 615 mangolds,

or 105 more than on No. 1, were raised.

The deficiency of roots on No. 1, when multiplied by 20, so

as to obtain the produce per acre, is considerable ; and it is due,

no doubt, to the difference of the number of roots on the Plots

No. 1 and No. 6 that the weight of the mangolds on No. 6 was
much heavier than those on No. 1.

In field experiments upon root-crops, not less than l-20th of

an acre should be reserved for each trial ; and the number of

roots should be counted when they are taken up
;

for, unless the

number of roots on the several pieces agree pretty well with

each other, the results of the different experiments are abnormal,

and cannot be compared.

With the exception of No. 1, the number of roots on the

other plots does not vary very much, though more than I like

to see.

On No. 6 (unsalted), the number of roots approaches more
nearly to that grown on the other plots, excepting in No. 1 and
No. 2. The produce of No. 6, therefore, answers better for com-
parison than that on No. 1.

Notwithstanding some strange, discrepancies in the results of

the preceding experiments, it will be observed that common salt

has had a favourable effect upon the produce in every instance.

The increase in the weight of roots on No. 2 and No. 3,

is indeed, very considerable. As salt is a cheap manure, its use

in every instance was most beneficial in an economical point of

view.

The unsalted Plot No. 6 passed through the centre of the

experimental half-acre. On one side of it, salt, at the rate of

1 cwt. per acre, was applied to Plot No. 5 ; and on the other

side, 2 cwt. of salt on Plot No. 7. This order, it will be seen, was
preserved up to No. 8, and we have thus, on the right side of

No. 6, plots dressed with salt at the rate of 1, 3, 5, and 7 cwt.,

and on the left plots manured with 2, 4, 6, and 8 cwts. of salt

per acre ; to which is added No. 11, with 9 cwts. of salt.

In these trials, 1 cwt. and 2 cwts. of salt per acre did not

appear much to affect the produce ; whilst a dressing of 3 to

8 cwts. ^)er acre gave large increase in the weight of mangolds.

On poor, sandy soils, it would appear from these experiments

that as large a dressing as 9 cwts. of salt per acre may be used with

advantage. I do not recommend so large a dose, but simply

state that it gave 2J tons more clean and dressed mangolds per

acre than the unsalted portion of the same field. Probably 4 to

5 cwts. is a sufficient dressing on the lightest sands ; and on

good sandy loams, and warm, friable turnip-soils 3 cwts. of
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salt probably will give a better result upon mangolds than a

larger dose.

The reader of this Paper will do well to compare the present

results with those given in the last number of the Journal.

He will be struck with the difference in the practical effect

which salt had upon mangolds in the two sets of experiments.

That salt is often injudiciously applied to the land can hardly

be denied
;

but, at the same time, its utility on light, sandy soils,

I think, cannot be gainsaid. At all events, the preceding experi-

ments appear to countenance this view, and to agree well with

the experience of many intelligent light-land farmers.

In all field experiments anomalies are frequently observable,

which sometimes admit of a reasonable explanation ; more
generally, however, the experimenter cannot explain why, in

apparently similar instances, consistent results should not be

produced ; he has, however, no choice but to record faithfully his

results, and is not at liberty to reject those which do not accord

with his anticipations. At the same time, it is very desirable

to inquire into every particular which may or may not have an

influence on the final result.

I am, therefore, indebted to Mr. Kimber for the following

particulars, which, I think, throw some light on the apparent

anomaly which will be noticed in the preceding experiment,

namely, that on the one side of No. 6 (left unsalted) common
salt should have given a better result than on the other.

The following table shows the number and weight of the

blighted roots in each experimental plot of l-20th acre, and gives

the average weight of blighted and sound roots.

riots of

& Acre -

Salt applied
per Acre.

Number
of Blighted

Boots.

Wciglit
of Blighted

Roots.

Average Weight
of Sound
Roots.

Average AVeight

of Blighted
Roots.

cwts. cwts. lbs. cwts. lbs. cwts. lbs.

No. 1 .. Nothing 26 0 48 2 92 1 84

>, 2 .. 7 29 0 80 3 60 2 •75

,, 3 .. 5 69 1 65 3 70 2 56

,, 4 .. 3 146 2 83 3 47 2 10
5 .. 1 134 2 68 2 96 1 71

,, C .. Nothing 140 2 1 2 92 1 60
7 .. 2 110 1 93 ° 5 1 86

,, 8 .. 4 133 2 65 2 59 17
9 .. 6 121 o 33 3 7 2 12

, , 10 .. 8 130 2 96 3 50 2 46

,,11 9 172 3 73 3 32 2 37

It will be seen that the number of blighted roots was very

much larger on Plot 11 than on any other ; and as the blighted

roots weighed much less than an equal number of sound ones,
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the produce of No. 11 was not nearly so heavy as it would other-

wise have been.

Again, it will be noticed that on Plots 1, 2, and 3, there were
not so many bfighted roots as on the rest of the plots ; and on
Plot 3, where 5 cwts. of salt were used, a better result was
obtained than on Plot 9, dressed with 6 cwts. of salt.

It is true on Plot No. 1 the number of blighted roots was
small, and yet the roots weighed less than on No. 6, the second

unsalted plot ; but it must be borne in mind that the total

number of roots on No. 1 was less by 105 than on No. 6. The
deficiency of plants on No. 1 fully explains the difference in the

weight of the produce on No. 1 and No. 2.

Notwithstanding these disturbing influences, which seldom
can be avoided in field experiments, but which it is well clearly

to recognise, the general tenor of all the experiments is, that salt

had a very beneficial effect upon the crop.

In conclusion, I may mention that on 0 experimental plots

the weight of leaves was carefully ascertained, and found as

follows :

—

Weight of Leaves on ^ Acre.

Cwts. lbs.

Plot No. 1. Nothing 5 93

„ 2. Salt at the rate of 7 cwts. per acre . . . . 8 1

„ 3. „ 5 „ .. .. 7 41

„ 4. „ 3 „ .... 7 2

„ 5. „ 1 „ .. .. 5 80
„ 6. Nothing 5 20

It appears clearly from these experiments that common salt

had a very marked influence in promoting the development of

leaves. On light, sandy soils mangolds are liable to pass too

rapidly through all the stages of their growth,—an evil which
results in a poor crop.

Common salt, if 1 ain not mistaken, checks this tendency in a

great measure, and, by keeping the tops of mangolds in a healthy

growing condition, contributes ultimately to a larger produce of

roots on light land. It is hardly necessary for me to say that a

healthy and abundant development of leaves is essential to the

formation of good roots, for it is through the medium of the

tops that the latter assimilate organic food and gain in substance.

12, Hanover Square, London, July, 1864.
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XXIII.

—

General Report on the Newcastle Meeting.

By J. Coleman.

TlIR Newcastle Meeting of 1864, notwithstanding some gloomy
anticipations, has proved a great success ; and as this was the

first occasion on which the Royal Agricultural Society has paid

a second visit to the same town, the authorities may be em-
boldened by the result of this experiment to follow the same
plan on future occasions should circumstances justify such a

proceeding. One special advantage arose from this arrange-

ment, viz., that this Meeting afforded a means of. comparison with

that of 1846, and thus indicated the progress that has taken place-

in the interval.

The chief interest of the Meeting centres in the Implement
trials, and especially in those relating to Steam Cultivation,

which, under the fostering influence of the Society, has been

developed from the regions of theory to the sober reality of

economical practice. It is considered that steam power has now
so far established its character that, considering the serious outlay

involved in such contests, periodical trials might henceforth be

advantageously substituted for annual competition. With this

view the Society was desirous that the Newcastle experiments

should be more comprehensive than those of previous years,

and thus afford as it were a landmark and standard for com-
parison in the history of this great invention. The exertions of

the Local Committee, and especially of Mr. Jacob Wilson and
his colleague, Mr. Browell, who particularly devoted themselves

to the furtherance of this object, were most praiseworthy. In

selecting for the inspection of the Visiting Committee one of the

finest of trial-grounds, in a district where such selection must
have been extremely difficult, and also in advocating an increased

grant of 200/., in order to meet the very liberal offer of a similar

sum made by Mr. Fowler, the Local Committee rendered im-
portant service : indeed, the successful character of the entire

show was in no small degree attributable to the hearty co-opera-

tion afforded by the Local Committee and the authorities of

Newcastle generally. With such an example before them,
others were encouraged to zealous activity, and Stewards, Judges,
and Exhibitors seemed determined to work together with a will.

The Senior Steward of Implements, Mr. Torr, with his colleagues

the Hon. A. Vernon and Lord Cathcart, were most unwearied in

their exertions, and the Judges must have felt it a pleasure and
privilege to act under such thoroughly painstaking and practical

leaders. The efforts of the head officials may, however, be ren-

dered comparatively ineffectual if those to whom the details are
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entrusted prove either inefficient or lukewarm. The Society

was fortunate in having secured the services of such energetic

Assistant-Stewards as Mr. Christopher Stephenson and Mr. Gar-
butt, to carry out the directions of Mr. Elphick, the experienced

Manager of the Steam-Ploughing Department. Mr. Garbutt

deserves especial notice for the great pains he took to provide

horses for the various trials ; the splendid teams which were the

admiration of the spectators, were procured and arranged by
him. Neither should the exertions of the foremen be overlooked.

Mr. Coxon, who had charge of the Show-yard, was most prompt
in forwarding implements to the trial-grounds. Mr. Moore, fore-

man of the Steam-ploughing, made excellent arrangement for

victualling these voracious consumers. Mr. Gibson, foreman of

Horse-ploughs, and Mr. Rogerson, foreman of Cultivators, &c,
were equally efficient in their several departments.

The Implement-makers had an opportunity of showing their

good-will in a manner which was fully appreciated by the Stewards.

The Society were under a promise to complete the cultivation of

Mr. Dod's stubble-field reserved for the trial of Steam Cultivators

in Class I., and Mr. Jamieson's field in which the preliminary

trials took place, and the tenants were naturally very anxious

that this should be done, as from the dry hard character of the

land, which in places had been much trodden, horse-cultivation

would have been very difficult, and comparatively inefficient.

After the trials were concluded, a considerable area remained
unmoved, and the exhibitors, at much inconvenience, divided it

amongst them and completed the work.

The police arrangements were excellent, and the success of the

trials was in many instances secured by the assistance of the fine

body of men under Mr. Wookey, whose courtesy and good
temper under trying circumstances was very noticeable.

The accommodation afforded by the North-Eastern Railway to

enable live stock, implements, and visitors, to reach and leave

the Show was most satisfactory. A siding and temporary
station were constructed at Benton, close to the trial grounds,

by which implements were delivered with great despatch, and
the public were enabled to reach the scene of operations in the

most comfortable manner. There was no line, as at Worcester,

to the Show-yard ; nevertheless the carrying arrangements to and
from the station were so good that stock, implements, and the

public, were better provided for than on most former occasions.

We are very pleased to hear on all sides the most satisfactory

accounts as to the transfer of stock from the Show. Last year there

were sad complaints. Many of the Shropshire sheep, for example,
did not reach Shrewsbury until Monday and Tuesday following

the Show, although the distance was so inconsiderable, whereas
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we know that on this occasion they were all home on the

Saturday night. The best thanks of the Society were very

properly presented to the North-Eastern Directors for the great

facilities they afforded ; not the least of which was the omnibus

service provided, which was an immense accommodation to the

public.

And lastly, the Society beg most gratefully to acknowledge the

hospitality of the Mayor, Sheriff, and Corporation of Newcastle.

It would be invidious to draw any comparisons, especially as the

Society are generally so kindly treated wherever they go ; but

this they can say, that those who were fortunate enough to profit

by the kindness of the authorities of Newcastle, will bear away
with them a very pleasant recollection of the Royal Agricultural

Society's Meeting at Newcastle-upon-Tyne.

We may further express a hope that this visit of our Society,

and its efforts to manifest the efficiency of steam-culture, may
leave some permanent impress on the agriculture of the North-

East. The level plains of tenacious soil which lie both north

and south of Newcastle, especially call for the action of steam

wherever the plough or cultivator is set to work, and however
much the present state of our general markets may favour an
increase of pasturage in a comparatively moist climate, still the

collieries of this district demand supplies both for man and
horse, which must in part be provided near at hand. The steam-

horse is at least as much wanted here on the surface of the

land, as the quadruped is indispensable in the pit.

The Reports of the various Judges which follow have been
prepared for the press with as much despatch as was compatible

with a careful verification and revision of the important tables

attached to some of them.

Steam cultivation having become a subject of national import-
ance, the Society decided upon making their last annual trial

a much more extensive and complete test than had been possible

at any previous Meeting. Accordingly they placed at the dis-

posal of the Judges upwards of 150 acres of land, partly clover-

ley and partly stubble from last year's crop. The fields were
level, of good rectangular shape, sufficiently large, and, though
in three occupations, adjacent one to the other

;
being all in the

parish of Long Benton, about four miles from Newcastle. The
soil was remarkably uniform throughout, consisting of a deep
strong loam, generally free from stones, sufficiently stiff to afford

an excellent test of the capabilities of the different inventions for

ordinary work. Any terms we may employ to describe the soil

must necessarily be so indefinite, that a suggestion of one of the
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Stewards * that a mechanical analysis might be made of fair

samples of soils from each plot, deserves the consideration of the

Society. Such a test would be valuable not only as a means of

information to the public, but as a point to be considered by the

Judges in making their awards.

In addition to the prizes assigned to two classes of cultivators

last year at Worcester, the list of this year included prizes for

implements, anchors, porters, and windlasses, and was arranged

as follows :

—

Class I. £

The best application of Steam Power for the Cultivation of

the Soil 100
Second Prize 50

Class II.

The best application of Steam Power adapted for small Occupa-
tions 50

Second Prize 25

Class III.

For Ploughs adapted to Steam Power 30

Class IV.

For Cultivators adapted to Steam Power 30

Class V.

For Harrows 20

Class VI.

For Windlasses, and application of Power thereto 30

Class VII.

For Anchors 20

Class VIII.

For Pope Porters 15

Total £370

At Worcester a Gold Medal, and prizes amounting to 100/.

were offered.

Report of the Judges of Steam Cultivation at Newcastle.

The great increase in the amount and variety of the prize-list naturally

attracted numerous competitors. The work commenced on the afternoon of

Tuesday, July 12th, in a stubble-field of Mr. Jamieson's, in which all the

machinery entered for competition was collected. Plots of about 1 acre each

* The Hon. A. Vernon.
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were marked out, lots drawn, and an Opportunity afforded for a preliminary

trial, in order that those in charge of the machines might see that everything

was in working order, and that any radically defective apparatus might at once

be scratched from further competition. The advantage of this plan was again

evident, two exhibitors, Messrs. Richardson of Linsey Works, Lincolnshire,

with a new Steam Engine, invented by G. W. Darley, and Fowler's Anchor
Windlass, &c, and Mr. Collinson Hall, with two 6-horse engines of E. R. and

F. Turner, of Ipswich, fitted with his polygonal drum, and intended to haul

the steel-link rope, did not again compete. The novelty in Mr. Richardson's

engine consists in the boiler being constructed of steel plates, so as to combine

strength with lightness (his 10-horse engine weighing only 3 tons), and in the

use of Allen's Patent Cylinders, so constructed as to economise fuel by the

complete expansion of the steam. This is accomplished without any separate

expansion-valve, the cylinders being provided with an internal trunk. We
had no opportunity of judging of the merits of this engine, as the attendants,

for reasons unexplained, never had it ready for trial. The engines of Messrs.

Turner, though too small for stiff work, are of ingenious construction, and
particularly commendable for the simple maimer in which Mr. Hall's drum is

detached. This is accomplished by removing a pin, when the whole of the

windlass can be lowered, and the engine is ready for ordinary farm work.

There are other points in which these pony engines are deserving of notice.

Locomotion is effected by having two speeds for the pitch-chain, which drive

one or both hind wheels. The small travelling-wheels in front can, by means
of a worm-wheel and steering-rod, be locked by the driver at a right angle

;

the engine can thus be turned in little more than its own length. The
weight of each engine complete is 4 tons ; the price, with the drum attached,

325Z. As far as we could ascertain, no great alteration has been made in Mr.
Hall's invention since the Worcester meeting. The link-chain, which forms

the chief feature of his system, is constructed in 18-inch lengths of half inch

steel rod, connected by pairs of plates 6 inches long, held together by rivets.

Its weight is more than double that of the ordinary wire rope. By some error

of construction, the drums were not cast true, and varied 3-sixteenths of an
inch

; consecpiently the projections, instead of receiving the plates, came in

contact with the rods, and were broken in consequence. This accident was
repaired, and although Mr. Hall withdrew from competition, his tackle being
evidently in an unmatured state, we had an opportunity of seeing the appa-
ratus at work for a short time on Friday. There appeared great friction

between the angular surface of the drum projections and the plates of the link-

chain ; had the edges been rounded off, this would have been avoided, and the

rope would have left the drum without that clinging tendency which must
have increased the draft. The anchor differs from Fowler's, in not entering

the ground at all ; its four rather small wheels travelling on lengths of angle
iron, kept in place by iron struts driven into the ground. These rails are

easily taken up when clear of the anchor, and relaid in front. The question
is whether the struts are capable of resisting the strain when the work is

severe. This anchor is commendable for its simplicity and the ease with
which it can be moved from field to field. The friction on the joints of the
rope, and especially 'the rivets, must be very great, and we fear breakages
would be frequent, from the rope not properly lapping over the projections on
the drums. This would inevitably happen should any of the rods become
bent, which might easily occur. The system does not embrace porters, and it

would have been interesting, had time allowed, to have tested the draft of
this rope dragging on the surface, against the wire rope properly " portered."
We were much impressed with the amiability and good temper exhibited by
Mr. Hall under his trying disappointment. Whilst these preliminary trials

were in progress, the judges were employed in arranging the fields for the
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different trials, and in giving directions to the surveyor for the measurement
of the lots. Much valuable time during the earlier part of the trials was thus
consumed ; and the judges would respectfully suggest that in future it would
be desirable that the visiting Committee be empowered to decide upon the sizo

of the plots, and arrange for their being measured and marked out, so that the

judges would merely decide as to the sites most suitable for the various

trials.

As three of the fields were clover ley, it was decided to test the capabilities

of competitors in Classes I. and II., for both ploughing and cultivating, without,

however, disqualifying any merely cultivating apparatus from inability to

plough.

Class I.

On Wednesday, July 13th, the real work commenced with Class I., plough-

ing clover ley, 7 inches deep. Five competitors appeared, but as Messrs.

Stevens, and Garrett and Sons employed the same power (Savory's double en-

gines), the trial for the latter firm was necessarily deferred until the following day.

The first three entries occupied a field adjoining the scene of Tuesday's opera-

tions, Messrs. Stevens and Garrett and Sons being placed side by side in a

ground of 14 acres on the other side of the road.

The following Table will explain the method of trial adopted, and it-will be

seen that some new tests were introduced. The time occupied in getting up
steam, and in arranging the tackle for work after reaching the field, was
accurately noted ; and it may be as well to remark here, that in all cases the

work was entirely performed by the regular staff belonging to each system,

extraneous assistance being forbidden. The entry of fuel includes all that was
employed from the time of lighting the fires until the work was completed. In

arriving at the last column, total cost per acre, the same calculations as to

wear and tear and interest on capital were adopted as at Worcester. Not that

such figures are absolutely correct. The great speed at which machinery is

often driven at such trials causes increased wear and tear ; and probably, if we
doubled this item, wc should be nearer the mark. The reader can. make his

own calculations
;
by adhering to the same data comparisons are rendered

easy. The labour-column will be found to vary slightly from the same figures

at Worcester. The cost of the water-cart and lad, taken at 4s. a day, is in-

cluded ; also a charge for oil, varying from Is. to Is. Gd. a day, according as

the system requires one or two engines.

Plots 1 and 2 fell to John Fowler, who occupied Lot 1 with his 14-horse

engine and anchor, in precisely the same manner as at Worcester. . The four-

furrow balance-plough, with slack gear, was used on both plots. The speed

was here very moderate ; and it was evident that Mr. Fowler was specially

desirous of showing good ploughing. The engine was driven with great steadi-

ness, and the work was excellent ; indeed, it would have borne comparison with

much of the horse-ploughing which took place in an adjacent field. From
close observation during these trials we are .convinced that good ploughing is

impossible at a speed exceeding 2J miles per hour. If driven faster, the im-

plement, whatever its construction, becomes unsteady in its movements, either

jumps out or draws into the soil, according to the amount of resistance, and the

furrow is left in a broken, uneven condition.

Steam does not shine as a.ploughing-power. Fortunately it is not often that

a complete inversion of the soil is necessary or desirable. Cultivation, digging,

or smashing, will generally prove far more beneficial. All Mr. Fowler's im-
plements are on the balance or equipoise principle ; whilst there is great merit

in this arrangement there is one disadvantage which was noticeable throughout
the trials. This principle enables you readily to lift the frame out of work, or

to reverse its action, but tends to prevent the ploughs from at once -entering
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their work to the full depth
;
consequently we find that the anchor lad is

frequently called upon to add his weight ; still more headland is left un-
ploughed, or irregularly ploughed out than by some other implements. As
soon as the slack drums tighten the rope the pressure of the tail-rope helps

to keep the plough to its work. But if the system has this objection, whicli

we think cannot be denied, it has the merit of flexibility, if we may use the

term to express the capacity of the implement to adapt itself to irregularities

of surface. This may in some measure be attributed to the influence of larger

wheels in steadying the draft. Thus, if worked across, ridge and furrow, it

will be found that the balance-plough moves more soil through the low ground
than any other implement yet invented. The cost for labour, &c, was as

follows :

—

a. d.

1 euginecr .. .. .. .. 3 G a day.

1 ploughman .. .. .. ,. 3 0 „
1 anchor-lad .. .. .. .. 2 0 „
2 porter-boys, Is. 3d 2 6 „
Water-cart and lad .. .. .. 4 0,,
Oil .. 10 „

Total .. .. 16 0

When the Judges stopped work at G p.m. a considerable portion of the plot,

originally about 5 acres, was unfinished. In all cases the laud actually

ploughed was measured after the work was over, the shortest length being-

taken in each case, as the headlands would have to be ploughed up to this

point.

" On Lot 2," Fowler worked two seven-horse single-cylinder engines, acting

simultaneously on opposite headlands. The engines are fitted with clip-drums,

reversing gear, &c, precisely similar to those attached to his ordinary engine.
" This arrangement of poiccr ivas the chief novelty of the Show." At Wor-
cester double engines were first exhibited alternately in action. It was
suggested that a great improvement would result if the engines could be

made to work together. This was then considered impracticable; and yet

in one short year we have the idea matured. A great step has been taken

in the history of steam-cultivation, which may fairly be claimed as the result

of that prize system which has been in some quarters so rashly and sweepingly

condemned.
And how has this been brought about? By a simple and apparently insig-

nificant alteration in details : formerly the joints which connect the different

lengths of rope could not travel round the clip-drum, the friction-pulleys being

fixed in a certain position would cause an obstruction and consequent fracture
;

the 400-yard rope worked round the clip-drum ; the joints travelled round
the anchor sheave ; and the length of furrow could not exceed about 350 yards.

These pulleys are now hung upon an upright axis, and have a free motion,

which allows them to give way when a joint passes. They are brought back
to their position by the action of an indian-rubber spring which connects thcfii

together, and which is strong enough to keep the pulleys properly pressing on
the rope. This arrangement works admirably ; and during the two days' trials

to which these engines were subjected we never found that the rope exhibited

any tendency to slip, so perfect was the grip of the clip-drum.
The pace was here considerably faster than on Plot 1, Fowler evidently being

desirous of showing economy of cost rather than excellence of work. The
furrow was consequently more broken and irregular, but still we considered

the work creditable. The engines worked smoothly, and, so far as we could

ascertain, appeared to bear an equal share of work in either direction. We
would direct attention to the particulars of getting up steam—nearly half an
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hour less than the 14-horse engine—to the time required to arrange the tackle

in the held, which was carried without the assistance of horses, and likewise

to the fuel consumed. The engines were masters of their work ;
and, acting

in combination, appeared to possess more power than the large engine and
anchor ; but no tests were employed to determine this point. The advantages

of this system appear to be : that horses arc not required to move tackle ; that

there is a saving of time in setting down, taking up, and removing from field

to field ; that the two small engines are both available for ordinary farm-work,
such as thrashing, driving, barn-work, &c. ; and what is most important, that,

in the event of an accident to one engine, the work need not be stopped, as by
the aid of an anchor the single engine could still proceed, with the work,

slowly, it may be, but still making some progress, at, perhaps, a critical time,

when total suspension would be disastrous. Nay, we do not see why on very
large occupations, or for purposes of hiring out, two anchors and extra rope

might not be provided, so that in light work, such as scarifying stubbles after

harvest, or; crossing fallows in spring, two sets could be employed, and thus

an immense amount of work accomplished. This adaptability to varying cir-

cumstances must always be considered a point of importance. The cost of

labour, &c, is as follows :

—

8. d.

2 engineers 7 0 a day
1 ploughman 3 0 >>

2 porter-boys 2 G >>

Water-cart and boy 4 0
j>

Oil .. .. .. 1 G >)

Total .18 0

Plot 3 was occupied by Messrs. Savory and Son, of Gloucester, who worked
a 12-horse Double Cylinder Engine, furnished with two winding-drums,
travelling round the boiler, and acting precisely on the same principle as the

windlass exhibited by Messrs. Howard, only attached to and forming part of

the engine : they worked Howard's Pour-furrow Plough and Fowler's Anchor.
Not being provided with the required length of rope (1200 yards) they were
unable to plough the whole length of the furrow. Owing to frequent

stoppages to adjust the plough the work was slow, and the consumption of

fuel greater than it should have been. The quality of the work was good,

and second to Plot No. 1.

This Engine can be used with either self-moving anchor or with fixed

anchors on the round-about system, and is well adapted for colliery work, &c.
The windlasses are thrown in and out of gear by a lever on the tender, which
acts through a connecting-rod upon spur-wheels, throwing one into gear and
the reverse one out. Cam-wheels regulate the guide-pulleys, which work
from right to left, coiling the rope on the somewhat narrow drums with
great regularity. Considerable power, however, appears to be consumed in
this arrangement, and we noticed that the engine was not so steady or smooth
in its motions as their double engines. For thrashing, a cross shaft is driven
through the smoke-box from the fly-wheel. In case of stoppage a break is

used to prevent slack rope being thrown off. An arrangement of this sort

on the double engines might be useful. The cylinders are placed above
and below the boiler, and occupy a position nearly in the centre of the engine.
Altogether this apparatus has considerable merit. The particulars of labour
being identical with Lot 1, are not repeated.

Lot 4, in another field, fell to Mr. Steevens, who employed Garrett and
Son's Double Engines (Savory's patent), working his Four-furrow Plough

2 f 2
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and Cultivator combined. It is only fair to state that the surface in this field

was somewhat trodden, aud in places the furrows had to be crossed by the

implement, disadvantages which were duly noticed by the Judges. Just as

at Worcester, the implement was driven too fast to allow of good work.
The furrow was most irregular and broken, and in places it was difficult

to decide from the appearance of the surface whether it was ploughing or culti-

vating. The depth was unequal, and altogether indifferent work was made.
Mr. Steevens has considerably strengthened and improved his implement since

Worcester ; the principle is the same, but the arrangements for steering and
reversing the lower frames, which carry the working parts of the plough
are by an ingenious arrangement made to work in each other—that is, the

connecting-rod by which the frames are raised passes through the steering-rod,

which is hollow. This implement was so briefly alluded to in the Worcester
Eeport that we think a short description may be acceptable. It is perfectly

rectangular in outline, and of equal height from back to front
;
consisting of

two frames, of which the upper one is fixed, having small wheels at either end
travelling on the hard surface, which tend to keep it rigid ; the under frame is

divided into two portions, each being independent. The cultivating imple-

ments are fixed to the lower frames, and are elevated and depressed by means
of a rack and pinion. The man's seat is part of the upper frame ; so the

implement when entering the soil takes its depth according to the position to

which it is regulated by the rack and pinion, uninfluenced by his weight.

The implement enters the ground more readily than the balance plough, and
on a perfectly level surface and mild soil would undoubtedly make good work

;

where the surface is irregular and hard, the depth is uneven, and when ridge

and furrow were crossed the work was very bad, little or no soil being moved
through the low ground. The rapidity with which the double engines got to

work was very remarkable, only six minutes being occupied in putting down
the tackle, and this without any employment of horse-power. These tests

were not applied to the trial No. 5 on the following day ; but since the actual •

coal consumed by. Messrs. Garrett and Son whilst in work was 11 cwt. 1 qr.

14 lbs., it was assumed that the difference between this and 13 cwt. 20 lbs.,

the fuel used by Steevens, would be required to get up the steam of the two
engines.

Messrs. Garrett worked one of Howard's Four-furrow Ploughs, which will

be described further on. The pace was rather slower than with Steevens'

implement, the furrow less broken, and the depth more even. The work was
fair, though not nearly equal to that made on Plot 1. The labour employed
was

—

Two engineers

One ploughman ..

One porter-lad

Water-cart and boy
Oil

Total 17 6

We noticed an improvement in these engines in the position of the cylinders,

which were formerly in the front, and arc now brought to about the centre of

the engine and placed above and below the boiler. The winding-drums worked
smoothly, and the guide-pulleys coiled the ropes with great regularity ; the

great weight of these engines—nearly twelve tons each when at work—and the

fuel consumed for work done, are items which contrast unfavourably with

Fowler's double engines working simultaneously.

s. a.

7 0a day.

3 0 „
2 0 „
4 0 „
1 G
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The remaining trials in Class 1 for Implements competing as Steam Culti-

vators took place on Saturday, July lGth, in a field of thirty-four acres,

belonging to Mr. Dod. This was the strongest portion of the land, though
still not to be compared with the seven years' fallow field at Worcester. But
if the soil was not extraordinarily stiff, it was remarkably dirty, the surface

presenting a complete mat of running grass, amongst which the Onion Couch,

Arenatherum arenaceum, was very conspicuous, and appeared to excite the

curiosity of spectators, to most of whom it was a novelty. The field was old

stubble ; the lots about five acres each, and twenty chains long ; the implements
working up and down the lands. Four competitors appeared : Messrs. Fowler,

with two sets, and Messrs. Garrett and Savory, both using different forms of

Howard's Cultivator. Mr. Steevens having no power to draw his implement
was unable to compete, which was of the less importance as it came into

competition in Class 4.

These trials, being properly regarded as affording the most important test of

the value of the different systems, excited much interest ; and as the work was
prolonged from about 11 a.m. till 7 P.M. the public had an excellent oppor-

tunity for careful inspection.

Lots were drawn in the following order.

Mr. Fowler occupied Lot 1, with the double engines working a 4-tined

Cultivator. This work was very good, the surface left somewhat rough and
open ; the ground thoroughly disturbed, the bottom clean and even, and a

depth of fully 6 inches moved. The engines were driven at a moderate pace,

and consequently good work was possible. Although working deeper than
either of the other Cultivators upon a very foul surface, there was no tendency
to clog up the form of the frame and breasts allowing the implement to clear

itself. The quantity of soil actually moved per acre was 775 tons, exceeding

the best work of Howard's Cultivator by 26 tons. We prefer the work by
this implement, because, in the event of heavy rain, the vegetable matter
would not grow so readily, being more thoroughly shaken and separated from
the soil, and in the succeeding operations the implements would more readily

break up a rough than a smooth surface.

Lot 2, Garrett's Double Engines (Savory's patent) came next, working one

of Howard's large 7-tined Cultivators. The surface was left flatter than

Fowler's. The depth did not average more than five inches, the implement
overlapped its work, and in places portions were missed. This latter fault

was no doubt attributable to the great pace at which the implement was
driven (one of the Judges, who was also at Worcester, remarked that these

engines could not work slowly). The plot was finished nearly an hour

sooner than the others. Notwithstanding the excessive pace, the fuel con-

sumed was enormous, a serious item in most districts. When a request was
made that the depth of the work should bo increased, the implement imme-
diately clogged up. The soil moved was G91 tons per acre, 84 tons less than

on Lot 1.

Lot 3 fell to Savory and Son's Double Windlass Engine, working Howard's

small Cultivator with Fowler's Anchor. A series of accidents prevented us

from keeping an accurate record of the time. These delays appeared partly

due to a want of proper arrangement. Thus the Anchor was placed at too

great an angle in reference to the power, and consequently dragged ; later on
the pumps would not work. The land was well moved, the depth about
inches, the bottom fairly even, and the soil disturbed 749 tons per acre.

Lot 4 was drawn by Fowler, who used his 14-horse engine, clip-drum and
windlass, as employed on Lot 1 of the ploughing competition. We believe

his original intention was to use the 7-tined balance Cultivator, but finding

the soil too firm for this implement, which is intended to cross land already
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broken up, ho sent for a powerful 3-tincd (Jigger, using Cotgrcavc's forked

breasts. This change of plan caused considerable delay, so that noon was
ptast before work commenced. The public were recompensed for the delay, by
the sight of some splendid work which we consider fairly deserved to be called

digging, as the soil was broken up from 8 to 9 inches deep. This implement

appears to us the most perfect that has as yet been used for steam cultivation
;

it was not the most suitable for the job in hand, as it partly buried the

rubbish which should have been on the surface, but as a means of breaking

up the soil in rough masses, and leaving the surface exposed to the influence

of frost, it is invaluable for autumn work. The soil, 9-0 tons per acre, was
thoroughly moved, an even bottom being left.

We may here remark that having tested the capacity of the various systems

for getting up steam, preparing for work, &c, in the previous'trial, no further

notes were taken on these points. The coal consumed as noted in Table II.

is the quantity employed during actual work. In each case the soil was
carefully shovelled away, so as to leave a trench right across the work—the

character of the bottom was thus ascertained. Our Awards were as follows :—
, First Prize, 100?., to John Fowler, for his two 7-horse Engines, &c. (1540).

Second Prize, 50?., „ 14-horse Engine, Anchor, &c.

(1539).
Highly Commended. E. Garrett and Sons, for Improvements in Double

Engines (Savory's patent).

Class II.

The trial of systems for small occupations was conducted on precisely the

same plan as those in Class I. On Thursday, July 14, ploughs working 7

inches deep competed. There were three entries : Messrs. Howard, and Messrs.

Fowler with two systems. Lots of about 3 acres were measured out side by
side. The soil was uniform in character and easily stirred. '

Lot 1 was drawn by the Messrs. Howard, who used one of Clayton and
Shuttleworth's 10-horse Portable Engines, working their double windlass and
four-furrow plough on the well-known round-about system. There is little

alteration to notice in their well-made machinery since the Worcester Meeting.

The windlass has been strengthened by the extension of the supporting

brackets. The arrangement for throwing either windlass in or out of gear is

ingenious and simple. The shaft works on an eccentric, so that either end
can be lowered or raised ; as the windlass is lowered its motion is instantly

arrested by a wooden break, and when again it is partially raised, and placed

in position, a gentle check is maintained which prevents the slack rope

from being given off too rapidly; the power that would otherwise be lost,

by this operation is partially reclaimed by the action of the double snatch -

block, which, since Worcester, has received the addition of a flange on the

slack-rope disc.

The plough consists "of a strong carriage on four wheels, the moveable frames
at either end carrying the working parts, which when out of ground are sup-
ported by strong springs fixed on the carriage. The plough is steered by a
lever action on the front wheels. The implement has been considerably

strengthened, and the vibration noticed in the Worcester Report is not now
visible. The Anchor arrangements were unaltered, and there was still the
same liability to drag, though no accident of the sort occurred. We particu-

larly call attention to the time occupied in getting up steam and setting down
the apparatus as detailed in Table No. III., and to the large horse-strength

required to move the apparatus from field to field : to do this at one operation
would require about 8 horses—a greater strength than ought to be found on a
small occupation using steam power. The cost for labour" &c, would be :

—

Engineer
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8. d.
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Total
,
20 6

The work was very good, the furrow laid over evenly, and the depth gene-

rally well maintained : nor must it be forgotten that the round-about system is

specially adapted for fields of irregular shape, as it can work corners that it

would be difficult if not impossible for the direct system to deal with.

Lot 2 was selected by Mr. Fowler for one of his 7-horse Engines and
Anchor, working a three-furrow plough, driven at a pressure of 100 lbs. on
the square inch ; the work done was really extraordinary, much too fast,

however, for the furrow to be even ; it was more broken and irregular than in

Lot 1. The engine moved into the field, drawing the plough behind it, tra-

versing stiff ridge and furrow ; three horses brought the remainder of the tackle,

which was ready for work in 35 minutes after reaching the field. The con-

sumption of fuel, including getting up steam, was very moderate. The labour

the same as that required by the 14-horse Engine as already detailed.

Lot 3 was also occupied by Mr. Fowler, who here showed a modification of

his system suitable for an ordinary 10-horse Portable Engine. A self-moving

clip-drum on a carriage, firmly attached to the engine, was driven from the

fly-wheel by a belt composed of wooden joints faced with iron. This runs very

loose, and being of considerable weight bellies down so as to take a good grip

of both the driving and driven wheels; the clip-drum carriage draws itself and
the engine forward as the work proceeds, by winding up a rope precisely in the

same way as the moveable anchor ; the windlass-man throwing the drum in

and out of gear at the same time that he reverses the motion of the clip-drum.

It is a very ingenious arrangement, and may deserve the consideration of those

who already possess a portable engine, and have good square fields. Still, at

the best, we must regard it as a makeshift, and liable to the same objection as

Messrs. Howard's system—viz., the large strength of horses reqtured for

removals, and the longer time consumed in preparing for work. These details

unfortunately could not be ascertained, in consequence of Mr. Fowler's engine

being unprovided with the regulation steam-gauge, so that operations were
delayed about two hours whilst one was fitted on. We believe, however, that

about the same time would be taken up in this, as in the preceding case.

The four-furrow plough was used, and the work done was excellent. As the

plots were of unequal length, the Judges counted the number of turns made
by each implement, and allowed accordingly. The labour, &c, employed
amounted to

—

s. d.

1 engineer 3 6a day.

1 ploughman .. .. 3 0 „
1 windlass-man 2 6 „
1 anchor-lad 2 0 „
2 porter-boys 2 6 „
Water-cart and boy 4 0 ,,

Oil _1_0 „

Total n 18 6
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On Friday, July 15th, the trial of Steam Cultivators in Class II. took place,

in two fields of Mr. Smith's, on the Rising Sun Farm, and we have never seen

more excellent trial-grounds. The fields Were rectangular, nearly equal in

size, 20 and 21 acres respectively, and remarkably even in character. By
dividing them in half, plots of about 8 acres were obtained; they were
in stubble from last year, and the surface was covered with a goodly assemblage

of running weeds, amongst which the onion couch was again conspicuous ; we
venture to assert that never before has the Society been able to offer such an
opportunity for a fair day's work.

Lots were drawn, and the four competitors were thus arranged :—Mr.
Fowler occupied the upper half, and Messrs. Coleman and Morton the lower

part of the first field, whilst Mr. Fowler and the Messrs. Howard were placed

in similar positions in the adjoining field.

Lot 1 was occupied by Mr. Fowler with the portable engine and clip-drum
carriage, described above, working a 4-tined digger with Cotgreave's breasts.

This implement made good work : it appeared, however, to move much more
soil than was actually the case ; for though nominally working at 8 inches, it

really attained a depth but little over six. The importance of ascertaining the

exact weight of soil moved was here evident, and we think it desirable that

this test should be extended at future trials. Time only allowed us to weigh
3 yards on each plot ; two being taken from the top of the ridge, and the third

from the furrow. The mean of the three gives the average weight of a yard

of soil moved
;
greater accuracy would be ensured if the mean of more plots

were taken.

On Lot 2 Messrs. Coleman and Morton exhibited their system of cultivation,

in which two implements are alternately at work, and always when at work
are being drawn towards the engine. There is thus little or no strain upon
the anchor, which is much the same as an ordinary snatch-block, whilst the

tail-rope is less than half the weight of the draft-rope. The implements meet
in the middle of the field

;
they are constructed on the same principle as the

celebrated horse-cultivators of this firm. The engine is a 10-horse double

cylinder traction-engine, furnished with two small winding-drums, which are

reversed by the engineer. Guide-pulleys, working on a rack, which is moved
by the windlass-man, keeps the rope well coiled on the windlasses. The
anchor requires moving at every three ends, or after 1£ bouts. Labour em-
ployed consists of

—

s. d.

Engineer 3 6 a day
Windlass-man 2 6 „
Two men cultivating GO „
Anchor-lad 2 0 „
Water-cart and boy 4 0 „
Oil 10 „

Total .. .. 19 0

The work, which in this case only was in a direction across the furrows,

was excellent, a large amount of soil being moved ;
depth about 5£ inches

;

the bottom fairly even, though here and there the narrow tines had grooved

out a bed, and left the soil high on either side ; the surface was left in a good
condition for further operations. Much time was lost from one of the Culti-

vators breaking from contact with a very large stone ; so that when work was
stopped at six o'clock, not more than half the plot was completed. We question

whether the tines arc sufficiently strong for stony land. The soil moved was

G41 tons per acre, the most by any of the Cultivators. This was, no doubt,

partly due to the implements working across the furrows, and to their capacity
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for going into the low ground.. The total cost will appear heavy, probably
some extra fuel was consumed in consequence of the delay.

In the adjoining field Messrs. Fowler and Howard ran a neck-and-neck race.

Fowler occupied Lot 3, the upper portion, with one of his 7-horse engines,

working a 4-tined balance Cultivator. The pressure of steam was seldom less

than 105, and ranged between this and 115 lbs. on the square inch. The pace
was tremendous

;
consequently the work was irregular, and in several places

portions of ground were missed. The depth varied, but would not average

more than five inches
; and, as will be seen by reference to the Table, less soil

was moved than on any other lot. We strongly deprecate these racing trials,

which really afford no criterion of what can be done in an ordinary day's

work on a farm. Here was a rare opportunity for showing really good work
in a practical form ; and instead of this Ave saw the power of a nominal
7-horse engine to do the work of a 12 or 14-horse engine, and some very in-

different cultivation. We trust the public will not suppose that good cultivation

can be effected for a total cost of 2s. "cA.d. per acre. If they double this sum
they will probably be still under the mark. Except on quite light soils, a 7-horse

engine is not sufficiently powerful ; and we are convinced that Mr. Fowler
would not recommend his customers, except under peculiar circumstances, to

invest in a single engine of this class. It is always good economy to have so

much power that the engine may be master of its work. What would be the

condition of an engine after a year's work similar to this trial ? Would it not

be worn out, or at any rate greatly injured ? Our calculations for wear and
tear are, consequently, altogether insufficient for such work as this.* Then,
again, let it be borne in mind that good work on a hard unbroken surface is im-
possible when the implement is driven fast. Three miles an hour is the out-

side pace for work such as this, and whenever this is exceeded something must
suffer. There is another consideration that may well induce the Society to

check such exhibitions, viz., the public safety. It was a most fortunate

circumstance that this engine was working from the near side : had it

been otherwise, the fly-wheel, which from some imperfection in the key
(which either fell out or broke) fled off the shaft, instead of alighting against

the hedge, must have dashed into the group of spectators, causing a frightful

loss of life. It may be said that this Avas quite an exceptional accident, but
was it not in consequence of the excessive speed causing intense vibration,

that the key gave way ?

Messrs. Howard, in Lot 4, made better work than Fowler, though here the

pace Avas much faster than Avould be desirable for every-day work. The smoke-
box and lower part of the funnel Avere nearly red hot, and Avould very soon

have been burnt through, and the Avear and tear must have been great. The
implement travelled at a great pace, and coming in contact with a large stone,

the shock Avas sufficient to throw the driver Avith violence to the ground,

Avhere he lay for some minutes stunned and sick. The land was decidedly

better moved than Lot 3, though here and there we found missed spots, and Ave

should have preferred a somewhat rougher surface. G20 tons were moved per

acre, the average depth being about 5j inches. It Avill be seen that the time

occupied in actual work Avas nearly identical : had the time of getting up steam,

setting down tackle, &c, been noted, Fowler would have gained somewhat.
Here, again, as in all the other trials, Fowler's engines prove themselves the

best constructed to economise fuel ; this is probably due to the greater extent

of heating-surface in the boiler in proportion to the horse-power. We have

* In reference to this question, we may remark that the actual wear and tear

on the boiler and furnace of an engine bears a close proportion to the amount of
fuel eonsumed ; thus the greater the latter, the greater will be the wear and tean
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Clayton and Shuttleworth's engines consuming more than double the coal used

by Fowler's 7-horse engine.

We award as follows :

—

First Prize, 50?., to John Fowler, for 7-horsc Engine, Anchor, &c. (1541).

Second Prize, 251., to J. and F. Howard, for Apparatus (1008).

In concluding this portion of our Report we would remark that, whilst the

result of these trials proves incontestably that steam power cau economically

compete with horse labour, it is not so much in the mere saving of cost as in

the superior quality of the work, and consequent influence on produce, that

steam asserts its superiority over animal power for strong soils.

Class III.

Ploughs for Steam Tower.

Messrs. Fowler, Howard, and Stccvens entered in this class. The trials

took place on Friday, July 15th, in a portion of Mr. Jamicson's stubble field.

Messrs. Savory's Double Windlass was used, and one of Messrs. Howard's

Anchors. The draft was tested by a new and very beautiful Dynamometer,
designed by Messrs. Easton and Amos specially for the Newcastle Show.

Mr. Amos has kindly forwarded us the following description of this ingenious

piece of machinery :
" In testing the traction force required to move culti-

vating implements drawn by steam power, the ordinary dynamometer, which
travels over the land, is incapable of registering results correctly, owing to the

ever varying resistance caused by irregularities of the surface. It therefore

appeared desirable that a fixed dynamometer should be constructed, capable of

correctly registering the tractive forceW strain caused by the resistance of the

cultivating implement on the wire rope, and giving the total amount of power used

in an experiment to overcome resistance, however variable that resistance might
be, as regards time or intensity. These ideas were matured, and the result was
the Newcastle Dynamometer. The train of reasoning used in the invention of

the instrument was in conformity with the law of statics
;
thus, if a rope be

passed over two pulleys placed some distance apart, and weights of unknown
amount be fastened to each end of the rope, it is no difficult task to ascertain

the amount of the weights so placed. For if upon the rope, midway between
the two pulleys, we bang a known weight of any amount, it wilL^cause the

rope to be deflected from a straight line ; then all that is required is to multiply

the central weight in lbs. by the distance from the central weight to one of the

pulleys, upon which the rope rests, in inches; divide the product by twice the

deflexion of the rope, the quotient is the weight in lbs. of either of the weights

which tend to tighten the rope over the pulleys, or in other words, is the

measure of the strain on the rope. The instrument consists of a strong

wooden frame, mounted upon carriage-wheels, having on its centre a strong

cast-iron vertical socket. A cast-iron screw column, fitted with a fly nut, drops

into this socket and moves freely in it, and the column cau be raised or

lowered by the fly nut. To the top of the column is fitted a long arm of wood
by a joint at the centre, so that either end can be raised or depressed. The
arm thus possesses a movement both horizontal and Vertical, like that of a
transit instrument. At eacl} extremity of the arm a pulley is placed, which
turns freely on vertical pins, the centres of these pulleys being 18 feet apart.

At the centre of the arm is a central pulley witb vertical spindle, carried by
two strong springs. These springs are so placed that they deflect the central

pulley twelve inches out of a straight line between the other two. The rope
passes over the end pulleys and under the central one, so that the deflexion of

the unloaded rope is twelve inches. The instrument being fixed in a position

between the engine and the Cultivator, the tractive force on the rope is shown
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by the deflexion of the middle pulley becoming less. The greater the tractive

force, the less the deflection of the rope. The results are accurately registered,

however variable they may be both as to time and intensity." Without care-

fully prepared diagrams, which Mr. Amos has not had time to complete, it

would be imj)ossible to explain the arrangements by which the indicator

works.*

As the Dynamometer was constructed to register only in one direction, the

implement and rope was in each case drawn back with horses. The land was
very rough, consisting of narrow high lands, across which the ploughs were
drawn. This was a trial which severely proved the capacity of the imple-

ments for sticking to their work, and the way in which the soil was moved
through the furrows was particularly noticed. Steevens' Plough did not
maintain its depth, turned over a rather broken furrow, and often almost
missed the low ground. We are more and more satisfied that this implement,
highly ingenious though it be, is not yet strong enough for heavy land ; it

does not stick to its work either as a plough or cultivator should do.

Messrs. Howard and Fowler both made much better work. The principle

on which the Balance Plough is made, seems the best yet invented for general

purposes. In this class Messrs. Howard exhibited a Two-furrow Plough,
similar in construction to the ordinary plough, but intended to work at an
extra depth. We have no doubt that in deep fen-land, or where, as in the

South of France, very deep ploughing is desirable, this implement would
prove very efficient. The subjoined Table will explain the actual results in

each case.

Name.
Number

in

Catalogue.
Price.

Djstance
run in

Yards.

Time
occupied.

Draft
of Plough
in lbs.

Horse-power
employed.

Steevens

J. and F. Howard

1310

1544

1609

£.

65
|

- {

80
|

98
84
107

103

96
95

mln. sec.

1 10

1 20

1 28

1 20
1 25
1 15

1654-9
1495-6
1307*
1357-9
1507-9
1614-

12-G4
8-56
8- 73
9- 6
7*17
9-84

The last column shows the average horse-power required to work each

implement; one horse-power is by definition a force which will lift 33,000 lbs.

one foot high in one minute.

Award :

—

First Prize, 201, to John Fowler.

Second Prize, 101., to J. and F. Howard.
Silver Medal to W. Steevens, for Improvements in Steam Plough.

We Highly Commend J. and F. Howard for Two-furrow Plough (1611).

Class IV.

Cultivators for Steam Power.

This was one of the most interesting features of the trials, especially when we
consider the importance of the Cultivator in relation to steam power. Five imple-

ments were entered for competition. Messrs. Howard's Engine, Windlass, &c.

were employed, and one land of clover stubble given for each trial ; the revo-

* Diagrams and a full description of the Newcastle Dynamometer will appear

in the next number of the Journal.
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lutions of the engine being carefully noted in each case. The Dynamometer
described above was fixed a little distance from the engine, in such a position

that the draft on the rope could bo registered as the implements travelled up
the land ; each implement was allowed to proceed up and down in order to

arrange the depth, the test was then applied, generally twice, the time

accurately noted, and the distance measured through which the implement

travelled. In each case a portion of soil was weighed, the width of work

ascertained, and thus the actual draft for a given weight of soil moved was

found. The work was laid bare right across each lot, so that the character of

the bottom and the depth attained were apparent. In connection with this

object we measured a square yard on the unbroken surface, and weighed the

soil to a depth of six inches; the result was 3cwt. 2qrs. 15 lbs. ; this will

be some guide as to the depth disturbed by each implement.

Name.

Num-
ber in

Cata-
logue.

Width
taken
by

Imple-
ment.

Yards
run.

Time
occu-
pied.

Draft
in lbs.

Weight
at a Yard
Square.

Actual
Horse-
power
em-

ployed.

Total
Units of

Power ex-
pended.

Earth
moved,
in Tons.

Units nf

Power
required
to move
1 Ton.

1. Howard A. )

Ditto B. }
1607

ft. in.

3 5J
H30-G
£158-8

M. s.

1 15
1 48

3950
3982

cwu. qrs. lbs.

3 2 5
4 0 7

37-52
31-43

1547700
1866942

26-68
37-18

58009
50208

2. Fowler . . 1553 3 10
f 81 '62

183-39
1 0

0 57
3176
2892

3 1 24
3 1 24

23-55
23-9

777150
749265

18-06
18-45

43024
40599

3. Steevens . . 1310 2 10
f 85-14
186-24

1 0

1 0

2660
2431

2 2 23
2 2 23

20-57
19-05

678810
628650

10- 87
11- 02

62419
57150

4. Coleman . . 549 3 10
f 91-0
\82-7

1 0

1 0

4194
4699

3 1 17

3 1 17

34-7
34-57

1145100
1140810

19-67
17-97

58209
63481

5. J. A. Williams 2037 3 0 79-4 1 0 3767 3 0 17 27-27 899910 12-51 7193G

N.B. The unit of power is the force generated by 1 lb. falling through the space of

1 foot ; 1 horse-power is by definition a force which will lift 33,000 lbs. 1 foot high
per 1 minute.

Lot 1.—Messrs. Howard worked their 3-tined Cultivator, first with narrow
shares, and afterwards with broad shares. The results arc lettered A and B
in the preceding Table. The Cultivator consists of a ribbed wrought-iron frame,

very strong, and is so arranged that the tines furnished with double points

rock on the frame, so that as the points in work are depressed the hinder ones
are slightly raised. The arrangements for altering the shares are not so simple
as they might be, and caused a considerable delay. The narrow tines left a
very uneven and ridgy bottom. The implement worked full 6 inches in the
deepest parts, and the soil was moved at the rate of 857 tons per acre. The
broad shares which cover all the ground left a more even bottom ; and though
they worked at the same depth, a greater weight of soil was moved, equal to

983 tons per acre. The width disturbed was in both cases 3 feet 5£ inches.

Lot 2.—Fowler, working the 4-tined balance Cultivator, made some excellent
work. This implement was submitted to a second trial, as an objection was
raised to the first experiment. The bottom was decidedly the most even of
all the trials ; the depth somewhat less than in Lot 1 ; 847 tons per acre were'
moved. The width stirred was 3 feet 10 inches. The lighter draft of the
balance Cultivator is partly accounted for by the fact that this implement clears

its way by getting rid of the soil, throwing it on one side, whilst other Culti-
vators cut their way through a dead mass of earth, which, as soon as dis-

turbed, falls back, and checks the onward course of the implement. The
surface was left in a good condition for after work.
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Lot 3.—Mr. Steevens' combined implement, described before, worked with
narrow tines, and left a most uneven bottom. It was explained to us that

better work would have been made bad broader shares been substituted. We
have no doubt this would have been so ; but why, then, was it not so ex-

hibited ? The Judges are called upon to decide on the merits of implements as

they come before them. As it was, the work was decidedly bad. And in this rather

hard soil we again had evidence that Mr. Steevens' implement is liable to shirk

its work
;
probably the weight of the frame which carries the tines is insuffi-

cient to keep it quite steady. The soil moved was at the rate of 654 tons per

acre, the width of the implement 2 feet 10 inches.

Lot 4.—Coleman and Morton's Cultivator made fair work ; the bottom was,

however, somewhat uneven, the tines being too narrow for this hard soil. In
this case the draft of the empty implement was added, since the system re-

quires two Cultivators—one in, and one out of work. Soil moved, at the rate of

823 tons per acre ; width disturbed, 3 feet 10 inches. We were pleased w ith

the work of this Cultivator on both occasions that it came before us, though
we do not approve of a system that requires two implements to do only the

work of one.

Lot 5 was occupied by Mr. J. A. Williams with his Leviathan Cultivator,

an enormous implement, which covers 6 feet 2 inches between the wheels

and disturbs 6 feet of ground. It consists of a strong rectangular frame on

three wheels ; two support the bod)-

, and one in front is used for steering.

The frame carries a series of head-blocks, set perpendicularly by screws

which regulate the depth of the forepart of the cultivating-shares. Three
cultivating-frames are attached, each carrying three cast-iron coulters.

The coulters are 3^ inches wide, by 1J inch thick, bevelled fore and aft.

Three descriptions of shaves are provided—narrow chisels, broad chisels,

and steel broad-shares, which cover all the ground. The cultivating-frames

are independent of the carriage-frame, being raised out of the ground and
kept to a given depth, or rather prevented from entering the ground too

deeply by a lever-press; in other words, we have much the same arrangement
as in the coulter of a drill, only the press is there employed to keep the

coulters in the ground, and here to prevent their drawing in too deeply. The
man steers from a seat on the carriage-frame ; the implement turns at the

land's end ; it weighs about 1 ton. Mr. Williams' plan of cultivation consists

in going twice over the same ground ; the depth cultivated was very irregular.

The frames, each acting as independent levers, jumped about a good deal, and
kept rising and sinking as far as the press allowed, according to the obstruc-

tions in the soil. The soil moved was at the rate of 762 tons per acre. Width
twice moved, 3 feet.

The Award was as follows :

—

£ s. d.

First Prize to John Fowler 17 10 0
Second Prize to J. and F. Howard 12 10 0
Silver Medal to Coleman and Morton.

Class V.

Trial of Steam Harrows.

These trials took place on Saturday, July 16th, the ground selected being
the three lots ploughed by the competitors in Class II. The whole area,

about 8 acres, was divided into five equal strips ; lots were drawn, and each
implement worked across the three ploughings. Messrs. Howard kindly lent

their power, which proved very suitable for the work ; after each implement
had traversed a bout, the large horse-plough Dynamometer was attached, and
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an observation taken in both directions. It will l>c seen that the draft was in

each case greater when the implement was travelling from the engine.

1

Width i

Draft

Num-
Distance

run in

Yards.

Time
occu-

pied.

in lbs. Horse-

Kama ber in

Cata-
Cost.

Descrip-

tion.

of Lands Draft
liar-

j
iu IBs.

per Foot in

Width of

power
em-

logue. rowed. I Land ployed.

1

harrowed.

1. Kelsey . . .

2. J. and F. Hownrd

Ditto.

3. J. and F. Howard

Ditto.

4. Fowler . . .

Ditto ....

5. Ashby . . . .

£. s.t

12 12<2440

1C14 I 30 0-

1613 22

1354 50 0

Muwrfiar iTHd discontinued, owing to excessive draft

ir I v )
caused uy imperfect traction adjustments.

2033 20 0.

Harrow

Norwegian
Harrow

Drag
Harrow

Ditto

Double
Circular

Harrow

153

| 1G5

154

ft. in.

2 20} H799

2 20/
6 10

ilT44

1551
10 o ! / 1593

2 loJ
|

1 1521'

157* 2 51 .j -
|
C 1967

162i
j

2 5J " '

j

(.1947

1 Trial discontinued, owing to breakage from im-
r perfect traction adjustment.

263-3 11-9

255-2 10-7

158-8 12-4

152-

1

9-8

169-8 13-5

1CS-0 13-8

N.B. The last column shows the average horse-power required to work each
implement.

No. 1.—Kelscy's Harrows are an American invention, of some merit, though

not seen to advantage on this occasion, because the imperfect adjustment of the

draft caused the implement to bury itself in the soil, and act as a Cultivator

rather than a harrow. We consider the arrangement of the tines simple and
good. The implement consists of a strong wooden frame, forming 2 equilateral

triangles, one placed within the other. The teeth are so arranged as to cut

the ground alternately in either frame, at equal distances apart ; and it is

evident that if it be properly balanced, nothing can escape the action of the

teeth. It has never been tried before with steam-power. The inventor

proposes to draw it backwards and forwards without turning : experience can
alone decide whether this is practicable ; we think in foul land the imple-

ment would clog up when the broad end of the triangle meets the soil.

Should this be the case, an arrangement for turning might readily be intro-

duced.

No. 2.—Messrs. Howard worked their Norwegian Harrow, consisting of three

rows of star-shaped discs, working between each other, and thus completely
comminuting the surface. This implement acts as a combined harrow and
presser, pulverizing the surface, and at the same time consolidating the under
soil. Crossing the rather open furrows of a clover ley, this implement was in

its right place. It requires, however, a dry surface, and land free from stones,

and its value is rather exceptional than general. The trial was very suc-

cessful.

No. 3.—Messrs. Howard's Steam Harrows, made on the zigzag principle,

and provided with a simple steerage and seat jbr the workman, are excellent

implements for crossing fallows in the spring. The length of tines and
weight of frame cause all these implements to work rather as Cultivators,

cutting through the furrow, than as harrows proper. The width taken is so
great that, iu order to break fresh ground at each turn, the harrow has to

start forward a short distance, then retrace its steps, and thus get into its

proper track
;
practically we should double our work, and thus do away with

this dodging backwards and forwards, and loss of time. Looking at the

VOL. XXV. 2 G



414 Report on Steam Cultivation at Newcastle.

moderate cost of these drag-harrows, the quantity of work they could

accomplish, the quality of the operation, and their adaptation for any kind of

steam power, we think Messrs. Howard have produced a very valuable

implement.
No. 4.—John Fowler's Steam Harrows arc provided with slack-gear

;
they

are attached ' to and work between the fore and hind wheels of a carriago

which carries the slack-rope drums. The weight of this carriage is considerable,

and the pressure of the hind wheels upon the work a disadvantage. The cost

of the implement is also an objection ; 50Z. is too much to pay for such a tool.

The work was very good, the surface more broken thau No. 3, due to the fact

that the teeth, whilst somewhat shorter, are nearer together.

No. 5.—Mr. Ashby tried an enormous pair of rotating harrows, of great

weight, furnished with strong round tines ; the diameter of the two harrows,

and consequently the width of soil they would disturb, was 13 feet 8 inches.

So great was the power required to move these harrows in the form they

assumed at the. trial, that the iron bar to which the rope was fastened was
bent double without the implement being moved. Mr. Ashby informed us

that it was intended to attach them to Fowlers slack-gear carriage, and thus

the depth and draft could have been properly regulated. Unfortunately, time

did not allow of a second trial. In reference to the very interesting figures

resulting from the Dynamometer tests, the two last columns are the most
important, showing the actual draft for every foot in width harrowed, and the

average horse-power required to work each implement. We think it is clear

that whilst dragging may be in some instances economically substituted for

cultivating, horse-power will have the advantage for harrowing operations.

We award the Prize of 2,01. to J. and F. Howard.

Class VI.

Windlasses and Application of Power thereto.

The object of the Society in offering this prize was to ascertain by which
system of haulage a given amount of work was performed with the least ex-

penditure of power. We understand that our decisions have been objected to

in some quarters, under the idea that a windlass can only refer to machinery
on which a rope is wound, and therefore that a clip-drum cannot be a windlass.

Those, however, who arranged the wording of this prize, and who are emi-

nently qualified to decide this point, considered that any machinery by which
the rope is hauled and enabled to draw an implement through the soil is to all

intents and purposes a windlass, and eligible to compete in this class. These
trials, as well as those for Cultivators, were unavoidably delayed until Monday,
July 18. This was in one respect an advantage, as the superior attractions of

the Show Yard secured us a clear field, which was of the utmost importance,

and the progress of the work, after the preliminaries had been arranged, was
most satisfactory, affording a striking contrast to our experience in Class III.,

when the trials were frequently impeded, and at last put a stop to, by the

crowding of spectators. Once again we venture to make a suggestion. It is

that Dynamometer trials should take place before the public trials are

announced. There were several very interesting points that we would gladly

have investigated, but time -did not permit. Mr. Amos arranged these

trials in the following manner. Mr. Fowler's 14-horse Engine drove each

of the windlasses in succession through the large 50-horse power Dyna-
mometer. The windlasses were detached from the working parts (piston

and slides, &c.) of each engine, so that the draft registered indicated

the actual power required by each system of haulage to perform a given

quantity of work. Fowler's Three-furrow Plough was used, working at a fixed

depth 7 ineij.'s, and taking a regular furrow 10 inches in width. It is therefore
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evident that so long as the speed was equal, and the same amount of soil

moved in each case, the result must present a true verdict. There were four

competitors, Messrs. Coleman and Morton, W. Savory and Son, with the

double Windlass Engine, John Fowler, and J. and F. Howard. The draft was

taken in both directions, except in the last turn with Messrs Howard's

Windlass, when one of the plough-shares came in contact with a fast stone,

the body or skife broke ; and the lateness of the hour, 8 -

30, prevented any
further trial.

J laving ascertained the upward draft, we could easily make deductions for

the lighter draft when coming down hill, similar to those which the other

trials warranted.

Name.

Num-
ber in

Cata-
logue.

Dis-

tance
run ni

Yards.

Time
occu-

pied.

Actual
Horse-
power
em-

ployed.

Cubic
Feet, of

Earth
moved.

Total Units
of Power
expended.

Units of Power
Expended in

moving 1 Cubic
Foot of Earth.

Direc-

tion

run.

Coleman and Morton .

Ditto.

548 128
133-8

M. S.

2 0
2 10

11-86
11-36

560
607-25

782760
809740

1397-7
1333-4

Uphill.

Down.

Savory and Sons . .

Ditto. . .

708 140-5
145-4

1 30
1 25

21-04
20-00

614-6
636-1

1,041480
934560

1694-5
1469-2

Uphill.

Down.

1541 141-9
151-8

1 55
1 55

14-6
13-1

620-8
664-1

923128
839900

1486-9
1294-8

Uphill.

Down.

1608 131-3 1 55 14-6 574-4 923 123 1607-1
1398-6

(as estimated).

Uphill.

Down.
|

The reader's attention is requested to the actual horse-power employed, and
the units of power required to move 1 cubic foot of earth. It may be well to

notice that in Fowler's case the winding apparatus of a 7-horse engine was
employed, and yet the power required to work a 3-furrow plough was equal fo

14 horses. Howard's windlass, to be driven by a nominal 10-horsc engine,

takes also 14-horse power. So much for nominal horse-power ! We gather
from these experiments the importance of having plenty of power. This
horse-power, however, must not be taken as representing the exact power that

would be consumed, because the question is affected by the speed arrangements
of the different systems.

. We made the following awards :

—

First Prize to John Fowler £15
Second „ J. and F. Howard 10
Third „ W. Savory and Sons .. .. 5

Class VII.

Steam Anchors.

There was very little competition in this class. The only novelty that was
exhibited being Collinsou Hall's Anchor, already described ; and as he withdrew
his apparatus from competition, we had no opportunity of testing its merits.

The Anchor arrangements of Messrs. Fowler, Howard, and Coleman, were
brought thoroughly under our notice in the various trials, and we had no
difficulty in deciding that a Self-moving Anchor was in principle superior to

any other, and therefore awarded the

—

Prize of 201. to John Fowler.

2 g 2
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Class VIII.

Rope-porters.

Messrs. Aveling and Porters Travelling-carriages, and sonic improvements in

the ordinary Porters by Messrs. Coleman and Morton, were the only novelties

in this class.

The Travelling-porters arc intended to carry the implement rope, the outer

rope being best carried by the ordinary three-wheel porters. The object is to

save friction of the rope and labour to the boys, who are placed at either end
of the work, and have to unhitch or hitch on the porters as the case may be.

Mr. Aveling worked them on Saturday with Messrs. Garrett's Double
Engines, the single rope of this system showing them off to advantage. On
level land they answer admirably, saving the rope considerably—strong lads

are required to manage them. The carriages consist of two light travelling-

wheels supporting a hollow iron rod (one-inch gas-pipe), with a V clip at

cither end. One end terminates in a handle, and the other in a coil, which
passes round the rope, and allows of the rope being picked up, so to speak,

whilst in motion, and it is held tight by the V clips, which are worked by a

trigger-piece. The arrangements are so good in this respect that the porter

and rope appear as one, and away it runs over rough ground or smooth,

jumping about, it may be, but never becoming detached. In working very

hilly land this system woidd not answer so well, as in such cases we often

require a fixed porter at a certain point, to prevent the rope grubbing on the

ground. These carriages cost 31. a-piece, and as 6 to 8 would be required in

a length of 350 yards, besides as many large porters for the outer rope, the

expense is therefore considerable. If, however, a real saving in the rope is

effected, which experience can alone decide, this is not a material point, and we
consider the Travelling-porters an ingenious and promising invention.

Messrs. Coleman and Morton exhibit improvements in both small and largo

porters, which are deserving of notice. The friction-wheel on the large porter

is hung upon an upright, that has sufficient play to allow of the wheel inclining

to any moderate angle according to the stress of the rope. If, as is not un-
frequently the case, the porter is set down badly or pushed out of its course,

the pulley-wheel adapts itself to the direction of the rope and undue friction is

avoided.

In the small porter, the pulley-wheel works loose on the axle, which is of

some length. When at work the inclination of the axle causes the pulley to

remain close to one side
;
when, however, the rope is to be caught, the pulley

slides to the opposite end of the axle, where a guide iron is fixed, which directs

the rope on to the wheel. This ingenious arrangement appeared to work satis-

factorily.

Our Award was as follows :

—

101. to Messrs. Aveling and Porter, for Travelling-porters.

51. to Messrs. Coleman and Morton for Improvements in ordinary Porters.

Highly Commended. John Fowler.

Commended. J. and F. Howard.

In conclusion, we may state that the great feature of the Newcastle Steam
Trials, as indicating progress since the Worcester Meeting, consists in the use of

, two engines working simultaneously. The Double Engine system appears now
to be fairly started, and likely for many purposes to supersede the Anchor
arrangements. Nor must we forget that the clip-drum is the parent of this

system, for with no other windlass used for steam cultivation could it have
been possible. We may notice the high finish of Messrs. Fowler's and
Howard's machinery, and the increased strength of the various parts to bear
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the strain, as proved by the fact that throughout these extended trials no
serious accident occurred to either of these makers. Messrs. Garrett's Engines
(on Savory's patent) are improved since last year. Their great weight, costli-

ness, and heavy consumption of fuel, incline us to believe that they are

capable of still greater improvement.
We cannot conclude this Report without tendering our sincere thanks to the

Stewards of our Department for their kindness and courtesy, and for the

untiring energy they displayed in bringing these Trials to a successful con-

clusion ; nor must we omit to offer our public thanks to Mr. Amos and
his son, for the excellence of their arrangements, and for the courtesy and
attention with which our suggestions were received and acted upon : the

more interesting features of this Report, viz., the tabulated results of delicate

dynamomctric tests, arc entirely the result of their exertions.

D. K. Clark, O.E.

H. B. Caldwell.

Clare Sewell Read.

Francis Sherborn, Jun.

John Coleman.

Report of the Judges on Horse Ploughs, $c. t
at Newcastle.

The prizes offered by the Royal Agricultural Society in this department
were as follows :

—

£
For the Class of Wheel Ploughs .. .. 30

„ „ Swing Ploughs . . . . 30 ,

„ „ Subsoil Ploughs .. .. 10

„ „ Paring Ploughs .. .. 10

Considering it desirable that the competition of Ploughs should be arranged
in three divisions, viz., Light Land Ploughs, General Purpose Ploughs, and
Ploughs for heavy land, we visited the stands of the various makers, and
selected such implements as appeared most suitable for competition ; these

came from all parts of the kingdom, from Huntley in the north, to Essex in
the south, and included

10 Wheel and 5 Swing Ploughs for light land

10 „ 10 „ „ general purposes

10 „ 2 „ ,, heavy land

6 Subsoil, and 4 Taring Ploughs.

Besides the above, we tested six Digging Ploughs and a Ridge Plough, and
we also inspected the work of a combined Plough Drill and Harrow.
The field selected for the trials was a clover stubble at Long Benton,

presenting an even surface ; the soil, a strong clay loam, with stones inter-

mixed, was uniform in character, and rested on a' stiff clay subsoil. The
hard, dry condition of the soil caused the trials to be very severe, and well
calculated to show the capabilities of the different implements under
difficulties.
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Class I.

—

Light Land Ploughs.

Wheel Ploughs.—In this division, as before stated, ten ploughs were

selected for trial. After seeing these at work for some ^time, and carefully

examining both the implements and their work, while in progress and at its

completion, we selected four to be further tested by the Dynamometer.
In carrying out these interesting experiments we had the assistance of one

of Mr. Amos's aide-de-camps, Mr. Gcoghegan, to whom our thanks are due for

the care and patience he displayed in overcoming difficulties caused partly by
the hard state of the ground, and partly by the crushing and crowding of

spectators. The following table gives these results :

—

Nome.

Xum-
ber in

Cata-

logue.

Price.

Dis-

tance
in

Yards
run.

Dimen-
sions of
Furrow.

Cubic
Feet of

Earth
removed.

Time
occupied

in

Experi-
ments.

Draught
of

Plough
in lbs.

Actual
Horse-
power
em-

ployed.

Total
Units of
Power
expended
during
Experi-
ments.

Units
of

Power
to

remove
1 Cubic
Foot.

J. and F. Howard
Ditto.

1615
£ s. d.

5 5 0

ID

rr fi

85X5 123-d{

min. sec.

1 20)
1 12 J

335-3 1-C8 140823 113C-G

Kansomc and Sims
Ditto.

1758 4 15 0
8-5X5 123-9

j

1 si
1 4}

258-2 1-49 103444 875-25

W. Ball and Son .

Ditto.

2332 4 14 6

1} 8-5X5 127-5

1

1 77
1 9 J

315-9 1-83 13G463 1070-5

Hunt and Pickering

Ditto.

16G2 4 12 0

* >

8-5X5 120-4

1

1 4)
1 ai

264-4 1-43 107875 895-9

Note.—The unit of power is the force required to lift 1 lb. 1 foot high.

Sluing Ploughs.—Of the five ploughs selected, only four started. Of these,

that of Messrs. Kansomc and Sims, marked 1779 in the catalogue, and
costing 31. 17s. Gd., made such decidedly superior work that we considered

any further test unnecessary.

We award as follows :

—

£ *. d.

To Messrs. Ransome and Sims for Wheel Plough (1758) .. 7 10 0

„ „ „ Swing Plough (1779) .. 7 10 0

We highly commend Messrs. Howard's Wheel Plough (1615).

„ commend W. Ball and Son's Wheel Plough (2382).

„ Messrs. Hunt and Pickering's Wheel Plough (1GG2).

Class II.

—

General Purpose Ploughs.

Wheel Ploughs.—We tried ten ploughs in each division of this class, which,

as might be anticipated, was most attractive to the numerous spectators. It

is manifest that an implement capable of economical work in soils, light and

heavy, and equally available for shallow or deep work, will be more sought

for than such as are suitable to particular cases only. We tried these ploughs

at two depths, first at 5 inches, and afterwards at 7 inches, and such was the

condition of the soih, that it was quite sufficient work for two powerful horses

to draw the implements at the latter depth. We selected six ploughs for

further testing ; the result is contained in the following table :

—
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Name.

Num-
ber in

Cata-

logue.

Price.

Dis-

tance
run in

Yards.

Dimensions
of

Furrow.

Cubic
Feet of

Earth
removed.

Time
occupied

in

Experi-
ments.

Draught
of

Plough
in lbs.

Actual
Horse-
power
em-

ployed.

Total
Units of

Power
during
Experi-
ments.

Units of

Power
expended
to remove

1 Cubic
foot of
Earth.

Ilausomo and Sims
Ditto.

1761

t >

£ i.

5 0

" t

d.

0 7051
7i j

» it

9-5x6-5 182-03

min. sec.

Ill} 487-19 2-23 206,812 1136-

1

J. and F. Howard
Ditto.

1617

» >

5 10

i

»

0
9-5X6-5 183-02 {He} 462-15 2-32 197,569 1077-7

W. Busby . . .

Ditto. . .

399 4 10 0
ft }

9-5X6-5 186-5 523- 4 2-72 229,854 1232-4

Seaman and Co. .

Ditto.

572

* t

5 7 G 59-5)
71 J

9-5X6-5 167-8 n %\ 549- 4 2-30 215,090 1281*8

limit and Pickering
Ditto.

1G63 5 2 6 71 A70-5} 9-5X6-5 182-03 433' 5 2-37 205,245 1127*5

W. Ball and Son .

Ditto.

2380 4 14 0 71 A
70-5J

9-5X6-5 182-03 {it?} 458- 8 2-21 194,760 1069-9

These tables, which have been carefully prepared for us by Mr. Amos,
contain many interesting points. The small amount of variation in the

draught of the several ploughs shows how nearly perfection has been attained

in their construction. The last column, which may be said to sum up all

the rest, deserves special attention, as enabling us to make the most complete
and exact comparison of the actual draught of the different implements when
removing a given quantity of earth. The unit of power spoken of is the

power required to lift 1 lb. one foot high.

Swing Ploughs.—In this division we proceeded in a precisely similar manner,
working the implements at two depths, and carefully examining every point.

We selected three for the Dynamometer test, the result was as follows :

—

Name.

Num-
ber in

Cata-

logue.

Price.

Dis-
tance

run in

Y'ards.

Dimen-
sions of

Furrow.

Cubic
Feet of

Earth.

Time
occupied

in

Experi-

| ments.

Draught
of

Plough
in lbs.

Actual
Horse-
power
em-

ployed.

Total
Units of

Power
expended
during
Experi-
ments.

Units of
1 'ower
expended
to remove

1 Cubic
foot of
Earth.

Kansouie and Sims 1781

£ s. d.

4 2 6 73-5

ii ii

9'5X6-5 94-5
min. sec.

1 22 556-1 2-72 122,620 , 1297-5

J. and F. Howard
Ditto.

1620 5 2 6

1 1

73
72

9-5X6-5
|
186-4

1 37

1 25
j-608-5 2-64 264,607 1419-2

JI'Gregor and Co.
Ditto.

2935

»

>

4 10 0

>

i

72
65-5

9-5X6-5 }l7G-8
1 26
1 12

}s4G-4 2-82 225,390 1274-8

Note.—Ransoine and Situs's first run was lost by the plough being stopped by a large stone-

We would here remark that too much stress must not be laid upon the

Dynamometer tests of the swing ploughs, as owing to the hardness of the

ground, and the absence of wheels to steady the implements, the draught was
very unequal, and even with wheels great difficulty was experienced in obtain-

ing an equal draught throughout. Indeed, we very much doubt whether it is

possible, with horse-power, to obtain in hard or stony land an absolutely correct

result from the Dynamometer. A little difference in the holding of the

plough, or the height of the horses acting on the hold the driving-wheel of the



420 Re-port on the Newcastle Show-yard.

Dynamometer takes of the ground, may make a considerable difference in the

result. To make these tests thoroughly reliable, \vc would suggest that the

ploughs, when being tested, should be drawn by steam-power, so that not only
might furrows of uniform depth and width be turned, but turned in exactly the

same time, and with the same pressure on the wheel of the Dynamometer.
Wc award as follows :

—

£
To Messrs. J. and F. Howard, for Wheel Plough (1617) .. ..15 0

,, Eansome and Sims, for Swing „ (1781) .. .. 15 0
Wc highly commend Eansome and Sims for Wheel Plough (1701).

„ „ W. Busby and Co. „ „ (3991.

„ „ Seaman and Co. „ „ (572).

,, „ J. and F. Howard, for Swing ,, (1620).
Wc commend M'Gregor and Co. „ „ (2935).

William Ball and Son for Wheel „ (2380).

Class III.

—

Heavy Land Ploughs.

Wheel riouglis.—Of the ten implements selected in this division of Class III.

only eight started, two exhibitors declining to compete when they understood

the nature of the work they were expected to perform, viz., to turn a furrow

from 9 to 10 inches deep, and thus move, in most cases, a couple of inches of

the hitherto undisturbed subsoil. The work generally was good, but we must
specially notice that performed by Messrs. Pansome's Implement (1764), price

til. 10s., which was most excellent. Messrs. Howard's (1619), price 7/., and
Messrs. Ball's (2384), price 51. 12s., also did very good work, whilst Messrs.

M'Gregor and Co., exhibited a strong useful plough (2933), price 11. 2s. 6d.

At the request of the Messrs. Howard we tested theirs and Messrs. Pansome's

ploughs, with the following result :

—

Name.

Num-
ber in

Cata-
logue.

Trice.

Dis-
tance

in

Yards
run.

1

Dimen-
sions of

Furrow.

Cubic
Feet of
Earth

removed.

Time
occupied

in

Experi-
ments.

Draught
of

Plough
in lbs.

Actual
Horse-
power
em-

ployed.

Total
Units of

Power
expended
during
Experi-
ments.

Units of

Power
expended
to remove

1 Cubic
foot of
Earth.

J. and P. Howard
Ditto.

1619
£ S.

7 0 73
77

15X10 (

15x101
468 '75

min. sec.

}ti
6

o}
1361-5 8-19 612,675 1307 0

Itansomo and Sims
Ditto.

1764 6 10 73
74

}l5Xlo| 459- W 1} 1234-4 7-08 544,370 1185-2

In these trials the ploughs were drawn by four horses, but when the

Dynamometer was applied six horses were used, in order that the team might
be fully up to their work ; the four horses had plenty to do, but the six did

their work easily.

Swiny Ploughs.—Of the two implements selected for this trial only one
started, Messrs. M'Gregor and Co.'s (2934), price 61. Is. 6d. As this plough
made good work, and appeared to be a strong, useful implement, we considered it

deserving of the prize.

Our award was as follows :

—

£ s. cl.

To Messrs. Eansome and Sims, for Wheel Plough (1764) .. 7 10 0
M'Gregor and Co., for Swing Plough (2934) .. 7 10 0

Wc highly commend Messrs. Howard for Wheel Plough (1619).
Balls, for Wheel Plougir(2384).

Wc commend M'Cregor and Co., for Wheel Plough (2933).
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Before leaving this part of our subject, we would direct attention to the

wheel fittings and fastenings of Messrs. Seaman and Co., in which arc com-

bined, strength, simplicity of construction, and saving of friction. The straight

axle used by Messrs. Bansome and Sims is also strong and simple. The result

of these trials convinces us, and, we believe, the public also, that cither in

deep ploughing, or when the land is hard and baked, as it was at Long
Benton, Wheel Ploughs arc greatly superior to Swing Ploughs.

Class IV.

—

Subsoil Ploughs.

There were six entries in this class. After a careful trial we decided that

Mr. Bentall's implement (306), price 4?. 4s., was the most efficient, breaking up
the subsoil thoroughly

;
and, consequently, the prize of 10?. was awarded to him.

We also commended the plough exhibited by Messrs. liansoine and Sims

(1786), as coming nearest to it in efficiency.

Class V.

—

Paring Ploughs.

There were four entries ; the prize of 1.0?. was awarded to Messrs. Hunt and
Pickering, for article (1669), price 51. 10s. No premium was offered by the

Society for diggers, but we believe that a really efficient implement of this kind,

capable of effecting, by horse power, work similar to that known as " Smash-
ing " by steam, would prove a boon to small occupiers. We tried five imple-

ments. Of these we highly commend Cotgreave's Subsoil Fm-land and French
Plough (1785), price 10?. 10s., as a most efficient implement, which tills and
pulverizes the soil at one operation, and is highly valuable for a certain class

of soils. We also commend Pansome and Sims's Solid Beam Iron Plough, V. E.

(1772), price 5?., as, in some measure, coming up to our idea of a digger. In
connexion with this kind of work we must notice Messrs. Ilancoclcs Pulverizer

Plough,(2i5G), price 6?. 10s., to which we awarded a silver medal. We saw this

implement at work more than once
;
although it was not exhibited in this class.

Messrs. Hancock's idea is to produce a seed-bed at one operation; this

they effect by attaching to their frame, three separate cutting shares, each fur-

nished with a short mould-board, the front share entering the soil, say 2 inches,

the second four, and the third 6 inches, or in this proportion up to whatever
depth the implement is set. It will be readily understood that the soil thus
broken up as it were by degrees is rendered very fine and light, and the work
performed was excellent. We regret that the draught of this implement was not
compared with that of the ordinary plough working at the same depth.

With slight modifications, the strengthening of some parts of the imple-
ment, and the use of malleable iron shares, we believe that Messrs. Hancock
will have produced an efficient "Smasher," which will prove valuable to those
who cannot attain to steam cultivation. We also saw at work, and highly

commended Mr. J. G. Harrison's double Mould-board or ridging Plough
(3646). This implement was fitted with an improved share, to be used in

ridging up stubble on strong land. We also had our attention called to a com-
bined Plough-Harrow and Drill, invented by Mr. L. L. Sovereign, of Canada
(2421), price 25?., in which there are several points of interest and ingenuity. On
light land, where a seed-bed is easily made, this may prove a useful implement.

In conclusion, we beg to tender our thanks to the stewards and their

assistants (not forgetting Mr. Gibson, our field foreman, who was most
attentive and active in the performance of his duties) for their attention to all

our requirements, and especially for the manner in which horses were provided
for the various trials, by which our work was essentially forwarded.

Signed Thomas P. Outhwaite.
Edward Wortley.
Thomas P. Dods.

, Ncwcastle-on-Tyne, July 22, 1864.
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Report of the Trial of Cultivators, Clod Crushers, [Plain Rollers, and

Harrows.

We selected for trial 22 cultivators, 8 clod crashers, 17 rollers, and 41 sets of

harrows, in all 88 implements ; each of these had to ho conveyed a distance of

four miles to the trial-ground, where many of them were tried in two and
several in three different fields. The time thus allowed for testing the merits

of each implement was consequently very limited. The trials may thus have

appeared less satisfactory than if more time could have heen allowed the

exhibitors to adjust and work their respective implements.
Speaking generally of the implements which came under our notice, we feel

that great praise is due to the exhibitors for the great improvements which
have been accomplished in their manufacture, particularly in the quality of

the materials used, and the hardening the points, &c, most exposed to

wear and tear. Although many of the attempts at novelty of construction

may not have heen so successful as could have been desired,' the exhibitors

show a commendable spirit in endeavouring to give practical effect to any new
conception or suggestion.

The first trials coming under our consideration were the

Cultivators.

Out of the 22 selected, 13 were tried with hroadshares on a piece of foul

land rendered very hard by the dry weather. Under this severe trial many of

them made very fair work. These were again tried with points, along with the

remaining 9, working as grubbers or scarifiers on a piece of clean fallow. Hero
they nearly all worked well.

The construction of these implements was very varied, no two of them being

alike, so likewise was the force required to work them, which ranged from 1 to

0 horse-power. This made it a difficult task to decide on their merits ; but

considering that a plain, strong, simple, and well-manufactured implement was
the " desideratum," we awarded a prize of 122. to Mr. Bentall, 101. to Messrs.

Coleman and Morton, and 81. to Mr. Charles Clay. We also highly commended
Messrs. Coleman and Morton's cultivator for large occupiers ; and commended
Messrs. Corhett and Sons' implement.

Clod Crushers.

Eight were selected for trial in this class, being worked on a piece of rough
fallow well suited for the purpose. Several of them made excellent work, and
after testing the draught of four of the best of them by the dynamometer, we
awarded a prize of 91. to the Beverley Iron and Waggon Company, 61. to

Messrs. Crosskill and Sons, and 51. to Mr. Cambridge ; we also highly com-
mended Messrs. Amies and Barfords implement.

Hollers.

There were 17 selected for competition, most of which showed great im-
provement in their construction, from the judicious substitution of wrought
for cast iron both in the cylinders and frames ; and also from their being made
up of segments instead of one whole cylinder, a change which enables them to

turn more easily, and to work much more effectually where the surface is un-
even. Improvements were also made in the mode of fixing the bearings, so

that they could be removed without the necessity of taking the frames to

pieces.

We considered the Ballasting Rollers, exhibited by Messrs. Amies and Barford,

very superior. They were entirely of wrought iron, and were composed of 2

water-tight cylinders which can be loaded at pleasure—thus securing a light-

and heavy roller in one implement. Our instructions only allowed us 101. in

this class, which we apportioned by awarding a prize of 11. to Messrs. Amies,

and Barford, and 31. to the Beverley Iron and Waggon Company. We also
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highly commended the Holler No. 19SG, exhibited by Messrs. Amies and

Barford ; and commended tbose exhibited by Messrs. Crosskill and (Sons, Hill

and Smith, and Hunt* and Pickering.

Harrows.

There were 41 sets selected for competition, comprising all sorts of harrows
for light and heavy land. This class of implement is, perhaps, more remarkable

for varieties in construction than any other ; besides the well-recognised zigzag

barrow, they carne before ns under the different appellations of Combined
Harrow and Scarifier, Lever, Scuffling, Rotating, Jointed, Chisel-toothed, Duck-
footed, Excelsior, Flexible, Chain, Extirpator, &c.
The first trial took place on a piece of very foul land that had been broken

Up by the cultivators with the broadshares, and was so severe a test that very
few of them could get through their task without choking. The next trial was
on a piece of clean fallow which had been ploughed a few days previously.

Here they all, whether designed for light or heavy land, made such good work
that we found it necessary to select a few of ,the implements for a third trial

on a piece of clover-ley which bad been ploughed by steam. This answered
the purpose admirably. The large number and the great variety of these im-
plements render it impossible fully to discuss in detail, in this Report, the
merits of their different modes of construction ; several among them, although
not mentioned in our awards, are well deserving of notice, and would prove
very useful on suitable land. It being our duty to consider what implements
were best adapted to the country at large, we awarded three prizes of 8?., 7?.,

and 51. to Messrs. J. and F. Howard for their three sizes of barrows. We
highly commended' the jointed harrows exhibited by Messrs. lhmsome and
Sims, also the flexible or chain harrow exhibited by Messrs. J. and E. Howard,
and the chain-harrow exhibited by Mr. Cambridge.

Schedule of Awards.

Number of Imple-
ments Tried.

Cata-
logue

Number.

Price of
Implements.

Exhibitor's Name. Amount of Prizes.

£. t. d. £.
Cultivators. 308 7 7 0 Mr. Edward II. Bentall .... 12

22. 550 in 0 Messrs. Coleman and Morton . 10
359 ii 11 0 Mr. Charles Clay 8
554 13 10 0 Messrs. Coleman and Morton . Highly Commended

3989 9 10 0 Messrs. Samuel Corbctt and Son . Commended.

Clod-crushers.
1404 18 10 0 The Beverley Iron and Waggon')

98.

0376 18 10 Messrs. WiUm. Crosskill and Sons . 6
1493 15 0 0 Mr. William C. Cambridge . . . 5
1981 18 10 0 Messrs. Amies and Barford . Highly Commended.

Rollers. 1983 13 10 0 Messrs. Amies and Barford . . . 7
17.

1405 15 10 0
The Beverley Iron and Waggon 1

3

1986 14 0 0 Messrs. Amies and Barford . . . Highly Commended.
378 11 11 0 Messrs. WiUm. Crosskill and Sons . Commended.
643 10 10 0 Messrs. Hill and Smith .... Ditto.

1674 10 10 0 Messrs. Hunt and Bickering Ditto.

Harrows. 1647 4 0 0 Messrs. Jas. and Fredk. Howard . 8
41. 1649 6 6 0 Ditto Ditto 7 •

*

1643 3 12 0 Ditto Ditto 5
1795 7 0 Messrs. Ransome and Sims . . . Highly Commended.
1652 4 0 0 Messrs Jas. and Fredk. Howard . Ditto.
1498 5 0 0 Mr. William C. Cambridge . . . Ditto.

John Thompson.
John Hicken.
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Report on Miscellaneous Implements and Brick and Tile Machines. New-
castle, 18G4.

The principal Implement-makers were well represented at this Meeting. The
entries were not, however, so numerous as at Worcester, and it did not appear

to us that there were many new Implements deserving of special remark ; but
we observed throughout the show, in various departments, many signs of

progress and improvement in mechanical details. Out of 207 exhibitors, we
found that Newcastle and neighbourhood, with the country to the north and
west of it, included the names of 32 only. Of these, Newcastle sent 5

;

Northumberland, 8
;
Berwickshire, 2

;
Edinburgh and Kelso, 1 ;

Glasgow, 1
;

Carlisle, 6
;
Ayrshire, 2

;
Aberdeenshire, 2

;
Stirling, 2; and Penrith, 3.

The Excelsior Grain Separator (No. 3 size), 1070, invented by A. 13. Childs,

and manufactured by Biches and Watts, is a very effective machine, com-
bining the action of blast, riddles, and exhaust. The price is high, 40?., but

its great utility more than compensates for this. Having subjected the

niacin no to the dynamometer test, we found the power consumed moderate,

and accordingly awarded Mr. Childs a Silver Medal for this valuable machine.

The American Grist Mill (1065), price 26Z. 10s., invented by Amory
Felton, of Troy (U.S.A.), and exhibited by Eiches and Watts, is in our

opinion the best metal mill that has yet been brought before the public. It

consists of a chilled cast-iron fluted cone, working within a cylinder of the

same material and shape. The arrangements for feeding the mill appear to be

good. The working parts when worn out arc renewable at a trifling expense.

Having thoroughly tested this machine with the dynamometer, and made
various experiments, we had much satisfaction in awarding it a Silver Medal.

Amies and Barford exhibited a fan attached to a chaffcutter, by which the

cut chaff is driven through a spout in any required direction. The arrange-

ments include the boxing up of all the working parts, which arc thus preserved

from dust, whilst accidents to the workmen arc guarded against ; to this

invention we gave a High Commendation
,
believing that in many situations it

may prove very useful.

In the class of Heaping and Mowing Machines there were many improve-

ments in details, and we are led to infer that the next trial of these machines
under the auspices of the Society will be attended with more than ordinary

interest.

To Messrs. Burgess and Key, we awarded a Silver Medal for their set of

draining tools, which were well made and useful.

Brick Machines.

The competitors in this class were Messrs. Whitehead, Pinfold, Sharp and
Buhner. The following table gives the results of the trials :

—

. Name.
Number in

Catalogue.
Price of

Machine.

Horse-power
required to

Drive
Machine.

Quantity of Manu-
factured Clay
expressed

per Minute in lbs.

Quantity of Manu-
factured Clay

expressed per each
H»rse -power in lbs.

Pinfold

Sharp and Bulmer

305

39U0

£.

39
16.'>

60

7 542- 1G6 ~ 77-452
5 447- 89-4

'

Machine badly managed, and trial discontinued.

It will be seen that of the two machines tried, Pinfold's expressed rather
more clay hi proportion to the power consumed than Whitehead's. The bricks

produced were neither so good nor well finished ; and looking at the great
difference in the price of the two machines, we felt justified in awarding the
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first prize of 10/. to Mr. Whitehead ; Mr. Pinfold received the second prize

of 61

Tile Machines.

Only two machines were exhibited, one by Mr. Page, and the other by Mr.
Whitehead. The former not being fitted with a pulley, according to the

published requirements of the Society, could not be tested, and we must leave

the public to draw their own conclusions. We gave Whitehead's machine a

severe trial with very inferior clay, its work was satisfactory, and we awarded
it the prize of 5?.

1st Experiment,

Name.
Nuniher in

Catalogue.
Price of

Machine.

Weight of

Clay
Screened.

Fuel.
Time In

Screening.

Total
Units of

power
expended.

Units of

Power
to Screen
100 lbs.

of Clay.

Whitehead . 295
£,
21

cwts. qrs. lbs.

7 0 0

cuts. qrs. lt>s.

i o io

minutes.

20 69--J25 10-583

2nd Experiment.

Name.

Net
Weight of

Clay
Screened.

Time.
Number
of Tiles,

13* in. lung.

TotalTJnits
of Power
expended.

TotalTJnits
of Power
for 100 ft.

of Tiles.

Length
of Tile

made per

Minute.

Whitehead .

cwts. qrs. lbs.

5 3 12

min. sec.

18 30 174 55-315 28-257
feet.

10-52

W. TlNDALL.
Gilson Martin.

XXIV.

—

Report to the Council on the Cattle Exhibited at Neiccastle.

By J. Dent Dent, M.P.

For many years"the Royal Agricultural Society confined its prizes

for cattle to Shorthorns, Herefords, and Devons, and placed all

other established breeds together in one class. At various

meetings local committees offered special prizes for breeds not

distinguished by the Society, and in 1862, at the Battersea show,

the Society itself extended its list of premiums to most of the

established breeds of England and Wales. Last year at Wor-
cester the Sussex cattle were thus distinguished ; and this year's

prize list included special classes for Sussex, Channel Islands,

Scotch Horned, Polled, and Ayrshire cattle, in addition to

the class for other established breeds. It seems to me to be one of

the first duties of the Society, not merely to encourage our standard

breeds of cattle, but in each locality which it visits, to offer prizes that

may bring out the very best specimens of the races which are found

most suitable to the district ; and a little care in the arrangement

of the prize-list will enable us to do this without much additional
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expense, or the risk of a show of inferior animals. In the present

case, the Scotch classes were inadequately filled, as far as

numbers go ; and this may be partly attributed to the fact, that

our prize-list was not advertised in the Scotch papers. I would
advise that for the future the prizes which are to be given for

local breeds should be made known more generally in the district,

and that paying more regard to locality, we avoid giving such

prizes, as for Sussex cattle in the north, or for Galloways in the

south.

But while we have been doing our utmost to increase the

supply of beef, by developing the meat-producing qualities of

animals, I think we have been neglecting very much their milk-

ing properties. No doubt the price of beef has been steadily

advancing, but so have the prices of butter and of milk. Ireland

used to be a great source of supply of butter to our markets ; but

in that country, since 1859, the milch cows have been diminished

by 295,996, and we are scarcely yet sensible of the full effect of

the diminution of live stock which has there taken place ; * and
in all probability the prices will rise still higher than at present.

This falling off in our supplies of production is already telling

on the prices of foreign butter as well as meat. The butter

which in 1854 was only valued by the Customs at 47. 5.?. per

cwt., has, during the last two or three years, been at 4Z. 15.9., and
this, too, during the period of Lancashire distress, when a large

proportion of our best-consuming population was out of work

;

and the quantity" imported, which was 425,663 cwt. in 1859, in

1863 was 986,708,t while, from the marked preference given to

fresh over salted butter, we may safely infer a yet greater rise in

the value of the produce of our home dairies
;
and, indeed, I find

that the produce of my own dairy, which is bought for the Leeds
market, averaged in 1852, 57. 12s. ; in 1862, 67. Is. 4«f. ; and in

1863, 67. 10s. 8d. per cwt.

It may be no easy matter for the Society to offer prizes which
shall encourage the milking properties of cattle, but I think

that both breeders and judges have too much lost sight of this

quality in their desire to produce the utmost symmetry of form

with early maturity. The following quotation from a speech,

* This diminution is in no way counterbalanced by the imports of foreign stock
into the United Kingdom, because while Irish stock since 1859 has been lessened
by 077,323, our importations from abroad have only amounted in the same year to

54G.127 head, of which one-third were calves sold for veal. The greater part of
the Irish stock has come into our graziers' hands, and for the time has tended to

keep down the price of lean cattle, but now that the number of reproductive ani-

mals in Ireland is so seriously diminished, our supplies both of grazing beasts and
of butter must decline.

t The value of the oxen imported has risen in the same' time from 147. \0s. to
nearly 1 "/. each.
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made by Mr. Riley in Cheshire, tends to show the opinion which

dairy farmers entertain of high-bred stock :

—

" As a feeder of beef, he did not mind bow nearly the cattle he purchased

were related to ' Royal Dukes ' and 1 Duchesses,' or even to ' Royal Butterflies ;'

the nearer the better, the first cost being equal ; but if he wanted milk and

cheese, he would rather have his stock related to the short-legged, roomy-

bodied, and rather thick-horned Cheshire cows of 1800, to the Ayrshire, or

even the Welsh cow, and would prefer their being matched to the son of his

neighbour's best milking cow than to a bull of Bates's or of Booth's."

We may, indeed, go further, and ask how many of our high-

bred cows can rear their own calves. Beautiful as were the

classes of female shorthorns at Newcastle, there was not one

amongst them that we could expect to fill a pail with milk. And
yet if we turn to the early history of their race, we find Mr. Bates

describing one of his early cows as yielding for some months, on

grass alone, butter and milk to the value of 21. 2s. per week

;

and of others he speaks as having the same property to a less

extent. Mr. Carr, the enthusiastic historian of the Warlaby and

Killerby herds, says of one of the cows, " Satin," that she was
" all a dairyman could desire ; but she was never fit to make
up for show." And of another, "Caroline:" "She was a pro-

digious milker, and her daughter shows what she might have been

but for her accident, and her excessive addiction to milk."

PHrases like these make us almost fear that the Shorthorn

breeder may look upon milking properties as a defect. But
another ardent admirer of the Booth shorthorns, Mr. Storer, of

Helliden, in a letter written and published whilst I was penning
these remarks, says :

—

" If my letter should direct the attention of Shorthorn breeders to the

desirableness of doing their best to retain those milking qualities in their

cattle, for which (as well as for the tendency to produce flesh) the breed has
long been celebrated, I shall be satisfied."

I cannot therefore but think, that if our great breeders had
applied their energy and skill to improving the families in which
these good qualities were united, we might have had Shorthorns,

not perhaps so perfect in symmetry, but of a more useful

character, capable of producing plenty of milk and butter, and
likewise of breeding calves—which would, in due time, fill the

feeder's stall to his satisfaction.

In the north we expected a good show of shorthorns, and
were not disappointed. The whole of the classes were well

filled, and in male animals the show was decidedly superior to

many that have gone before it. Twenty-five aged bulls were
brought into the ring for the first prize. Mr. Wiley, one of the

judges, describes them "as a level, good class, of great size and
substance, though not containing many animals of extraordinary
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merit." Mr. Parkinson says :
" Every one must admit tliat the

shorthorns were very well represented. With regard to the aged
bulls, although they might be called a good class, particularly

upon first sight, and probably, taken as a class, equal to former
shows, still I think they were very inferior to the cows and
heifers. The prize bull, No. 6, although a very fine animal of

great substance and quality, with good hair and good looks,

wanted the style and length of quarters so requisite for a first-

class Shorthorn. We all thought him much superior to any of

the rest, but very much inferior to others that have taken the same
prize upon other occasions." I think the public had rather a

higher opinion of them, and considered this as a remarkably
even class of good animals.

There was more difference in the two-year-old bulls, who were
not, with one or two exceptions, of the highest stamp. The
yearlings made up a very large class, on which it was not easy to

decide, and the ultimate decision gave rise to some criticism.

Mr. Parkinson writes of them : "In Class 3 we had great diffi-

culty in making our award. I now think if we made a mistake,

it was in not rejecting 51, and placing No. 46 the third." Mr.
Wiley merely remarks, it was a fair, good class. I think that

in this and the next class, although there were not many animals

of the highest style of excellence, some very good useful animals

were shown, many of which were sold at satisfactory prices.

The judges and the public generally considered all the

female classes good. Of the cows, Mr. Parkinson writes

:

" The class of cows was very good. I do not think there

could be a doubt as to the prize cow being quite deserving

her high station. And in giving the other prizes in that class,

we showed that the high fed ones did not, of necessity, obtain

prizes." This class was generally commended
;
and, in spite of

some extravagance of feeding in all the animals, presented a very

fine show of robust Shorthorns. The two judges who communi-
cated with me, speak highly of the heifer classes, in which some
of the high-priced animals of the Townley herd had to yield the

pride of place ; and as a proof of the general excellence of the

show, Mr. Parkinson says :
—" I have little to add of the heifer

classes, except that they promise well to keep up the character of

the show in future years. I may also say that I never saw so

few inferior animals in a show-yard."

The Shorthorns came from all parts of the united kingdom,
and many of the old breeders found it no easy matter to main-
tain their position against new rivals. The Scotch sent twenty-

seven animals, and were most successful, carrying off the first

and second prizes in the aged bull class, the first in the two-year

old, and the second in the yearling bull classes. In the cows,
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the second prize and reserve number ; in two-year-old heifers the

first prize, in yearlings the second, and in calves the third prizes,

besides several commendations, were taken across the border.

The districts of Northumberland, Durham, Westmoreland, and

Cumberland furnished fifty-one animals to the show-yard, and

carried off the first prize for cows, the third for bull calves, and

the second for two-year-old heifers.

Before leaving the Shorthorn classes, I will venture to make
one or two remarks on the present system of judging, and the

criticisms which were addressed to me as steward of cattle.

One suggestion made is, that the society should provide merl to

lead the cattle into the ring, in order to avoid the supposed

partiality of judges towards the stock of particular breeders,

whose herdsmen are known to them. But apart from the

difficulty of finding -proper persons in sufficient numbers to

lead the cattle, I believe that many, if not most of our judges,

know the animals themselves, certainly the older ones, just as

well as racing men know the horses that are about to start

for a race. For my own part, I would place a complete

catalogue of the stock in the judges' hands, and trust to their

sense of honour and impartiality, rather than keep our present

position of supposed ignorance, which is no safeguard, but rather

a screen for favouritism or incompetency. Another suggestion

was made that we should increase the number of judges to five,

but those who saw the judging of the horses at the Agricultural

Hall by a jury of five will not readily forget the tedious process,

which produced results quite as much open to criticism as the

judging in our own show-yard. I feel sure that three competent
men are better than more. Whilst upon this point I would urge

all breeders of stock and members of the society generally, to

send to the Council a good list of names of men whom they con-

sider qualified to act as judges. The names suggested are so

few, and there is so much ridiculous jealousy, that from an
experience of three years I can safely say the Council has no.

more difficult task than the selection of judges. Surely those

who neglect to send in names of competent and disinterested

men are as much to blame for the difficulties which arise as the

Council and those who work hard in its service.

We could not expect a numerically strong entry of either

Herefords or Devons, but we had amongst those sent some
very superior animals, especially in the female classes of Devons.
A Hereford herdsman called my attention to one of the prize

cows, which was suckling her own calf, and challenged me
to bring a Shorthorn one that would do the same. In the Here-
ford cow and heifer classes the fault of over feeding prevails, if

anything, to a worse degree than amongst the Shorthorns.

VOL. XXV. 2 H
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Mr. Keary has sent me the following report :

—

Hekefords.

In the Old Bull Class (IX.) of Herefords, there were several good ones:,

besides the prize animals. It might he called a small hut good class.

Iu the Second Class (X.), only three were exhibited, two of which were
good ones.

The Third Class (XI.) was not a good class.

The next Class (XII.) was a bad class.

The Cow Class (XIII.) was small. The first and second prize animals were
very ffood, and there were some other good cows.

In Class XIV. (Heifers) there were three very good animals, including the

firsthand second prizes.

Class XV. (Yearling Heifers).—The prize animals were good.

Class XVI. (Heifer Calves) contained 3 pretty good ones.

On the whole the exhibition of Herefords was a very creditable one. The
number in each class were small, but there were many very good animals, and
but few below mediocrity.

Devoxs. Class XVn.—Bulls above 3 yrs. and not exceeding 6 yrs. old.

Only two exhibited. The first prize bull (219), belonging to Mr. Walter
Farthing, of Stowey Court, Bridgewater, is a very remarkable animal, and had
certainly the largest amount of flesh upon short legs of any bull in the yard

;

although he is apparently much too fat and heavy for a bull, we were assured

by his owner, after the award was made, that he is a regular and sure stock-

getter. This bull was exhibited as a calf at Leeds, where he won, and he has

won first and second prizes at eveiy meeting since.

The second prize bull (218) was not in any way remarkable,

Devoxs. Class XVIII.—Bulls above 2 and not exceeding 3 yrs. old.

The first prize bull (223), belonging to John A. Smith of Bradford Peverill,

Dorchester, of extremely good quality of flesh, and altogether a nice animal ; but
his head is rather effeminate, and the masculine character not sufficiently

developed.

The second prize, Xo. 222 (General Hood), is in some respects superior to

the first prize, but inferior in quality, and not let down enough in his fore-

quarters.

Only 3 animals were exhibited in this class, and the third, 224 (Mr. Walter
Farthing), was considered worthy of commendation, and is no doubt an im-
proving young bull.

Devoxs. Class XIX.—Bulls above 1 and not exceeding 2 yrs. old.

First prize, Xo. 226 (Walter Farthing), a very useful and improving young
hull.

The second, Xo. 225 (the same owner), below mediocrity. Altogether this

must be considered a bad class.

Devoxs. Class XX.—Bull Calves above G months old.

Only one calf (Xo. 231) exhibited, and the quality of his flesh was so

extremely bad that we hesitated some time before awarding the prize.

Devoxs. Class XXI.—Cows above 3 yrs. old.

First prize, Xo. 234 (John A. Smith of Bradford Peverill, Dorchester), a

very beautiful cow, and decidedly the best in her class.

Second prize, Xo. 237 (Walter Farthing), a very good old cow, having worn
remarkably well, and carrying a great deal of good flesh on all her points.

On the whole a very good class.
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Devons. Class XXII.—Heifers in Milk or in Calf.

First prize, No. 244 (Walter Farthing), not a first-class animal.

Second prize, No. 242 (Charles Hainbro, of Milton Abbey, Blandford Dorset).

A small poor class, and very inferior to those of former years.

Devons. Class XXIII.—Yearling Heifers.

First prize, No. 24G (General Hood), a remarkably good heifer
;
perhaps the

best Devon exhibited, and certainly one of the best heifers in the yard.

Second prize, No. 24 (J (George Turner), rather a nice heifer, but overgrown

rumps for her age.

One or two more nice heifers exhibited here, and altogether a nice class.

Devoxs. Class XXIV.—Heifer Calves, above G months.

One only was exhibited, No. 251 (Walter Farthing) ; a good calf.

To sum up. The Devons were smaller in numbers, and, excepting a few

good animals, the Show must be considered inferior to that at Worcester, and a

sad falling off from Battersea. This may be accounted for perhaps by the

great distance of Newcastle from the counties where Devons arc chiefly bred.

Noue of the true North Devon men, as the Quartleys or Daveys, exhibited.

Sussex Cattle.

These cattle were small in number, and very inferior in quality, &c., to the

Battersea Exhibition, where they cut a very good figure. The distance from

home may account for the small number shown, but does not explain their great

inferiority, as one would have thought that the best would be sent, and the bad
ones kept at home.

H. W. Keaky.
Bridgnorth, 26th July.

Mr. Keary's remarks on the Sussex cattle confirm me in my
opinion that it is unwise so far from home to offer prizes for any
breed of cattle which have no particular merit to recommend
them for adoption in other than their own locality. If the other

breeds were over-fed, Sussex, at all events, were exhibited in a
thoroughly natural state. The Channel Islands cattle mustered
strong, when we consider the distance they had to come, and
there was an excellent show of the useful red Suffolks, who
deserve a better place than a class made up of themselves and
the nondescript Breton race.

Although the Scotchmen failed in number in their own
especial classes, Mr. McCombie may fairly boast of having
shown in the Angus classes some of the best animals in the yard.

In other races we in vain look for a cow who, when over thirteen,

and having had a calf every year since she was two years old,

can still, as his "Charlotte, No. 319," face the ordeal of a show-
yard with success. Mr. Fullarton may well describe her and her
daughter, as "Two uncommonly fine animals, the young cow being
of the most complete symmetry ; " while he says of the entries

generally, " As a whole we consider the lots shown of this breed
to be of great merit, more especially the bulls, cows, and
yearling heifers, No 324, Mr. McCombie's yearling being a most

2 H 2
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perfect beast." Beautiful as Mr. McCombie's stock are, I should

like to have seen some one else enter the lists against him, and
show to Englishmen that there is more than one breeder of such
excellent stock.

Of Ayrshire and Horned Scotch cattle the show was but in-

different, though the judges, through Mr. Fullarton, report favour-

ably of the Ayrshire cows and heifers, and also of the two West
Highland cows belonging to the Duke of Athol.

The local committee offered prizes for Galloways, which were
successful in bringing forward some good animals of the

breed, the judges calling the aged bulls "a very superior lot,"

and also quoting the two prize cows " as excellent specimens of

the breed." *

I feel how very imperfect are these remarks upon the different

classes, but it has been my duty rather to look at the show
generally than to make individual criticisms. The cattle were

admirably delivered into the yard before the opening of the show,

and removed on the Friday night without trouble or confusion.

When I left Newcastle on Saturday morning, at 8.30 a.m., the

traffic superintendent of the North Eastern railway informed me
that all the stock had been sent off during Friday night, except

those whose owners wished them to remain. When I remember
the confusion of Worcester, I think it only fair to place on

record the superior management of the railway authorities at

Newcastle.

The cattle were paraded each day in the rings, the beautiful

show ground affording ample space for their display, and I believe

that both to the owners of cattle and the public this parade gave

unqualified satisfaction. It was carried out without any difficulty,

because the herdsmen were willing and anxious to assist, and I

should not do justice to them if I were not to acknowledge here

their ready civility and constant attention to the wishes of myself

and the other officers of the society with whom they were brought

in contact. I may say the same of the yardmen employed by

the society, and of our invaluable assistants, the members of the

A division of police. It is very gratifying to me to report that

the arrangements for fodder, and generally for the comfort ol

both animals and men gave general satisfaction. Although there

are some trifling improvements in the shedding, which may easily

be carried out at a future meeting, on the whole I feel justified

in congratulating the society on a show of cattle, somewhat un-

equal in its component parts perhaps, but still highly instructive

and satisfactory.

* In the cases in which I have received any written communications from the

Judges, I have quoted their own words, as being preferable to any comments of

my own,
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Houses.

This part of the Show fell 37 short in its numbers as com-
pared with last year, and, in spite of the inducements which
were held out to owners of Clydesdales, only (J entries were sent

from over the Border. The whole of the entries reached 164,

which were distributed into 33 classes, with three silver medals

and 835/. of prize money. There was a very clean bill of health,

as only 5—to wit, a thoroughbred sire, 2 hunters, and 2 dray-

horses—were disqualified, 4 of them for roaring and the fifth

for whistling.

The hunters were saddled, and ridden in the very spacious

horse-ring—a novelty which gave great satisfaction. We should,

however, mention that the mode adopted in the Catalogue, of

keeping the Society's and the Local Committee's classes separate,

was productive of a good deal of confusion to the spectators

and of difficulty to the acting Steward. For the future we
beg to recommend that the Thoroughbreds, Hunters, Roadsters,

Ponies, and Agricultural Horses should follow each other in

that order both in the Catalogue and into the ring for whatever

prize they may be entered. It might also be well, after the

successful experiment of this year, for the Society to permanently

embody in their programme the prize for Agricultural pairs,

and to have a class for Three-Year Fillies and Geldings calcu-

lated to make carriage-horses. The Pony Classes were very

weak. The present standard, "not exceeding 14 hands," just

excludes many of the best, but the difficulty might be met by
raising it half a hand, and establishing another class for those

not exceeding 13.

For the Thoroughbred Stud-Horse prize (Class LII.) there

were only 10 entries, and " Buccaneer " did not come, in conse-

quence of* his owner, Mr. James Cookson, accepting the office of

Judge, Cumberland furnished the winner in "Laughingstock,"
whose owners, the Messrs. MofTatt, were second to " Royal
Ravenhill " for the Society's prize with "British Yeoman " at

Carlisle, and won it with him the following year at Chelmsford.

The winner, of whom one of the Judges says he is " as beautiful

ahorse as I ever saw, but not fully let down yet," is closely allied

in blood to " Asteroid " and " The Marquis." He is by " Stock-

well " from a " Touchstone " mare, the dam of " Gamester," and
both of these horses were bred by Sir Charles Monck, of Belsay
Castle, in Northumberland. But for " Gamester's " lack of

knee-action, it would have been a very near point between
them ; but eventually the St. Leger winner was placed third, as



434 Report of the Stewards of Stoclt at the Newcastle S/iow.

" Caractacus," the Derby winner, bad been, a few weeks before,

at the Agricultural Hall. "Cavendish," who was second to

" Neville " at Worcester, when the whole class was highly com-
mended, occupied the same position again. " He is a horse of

a very beautiful colour, but he seems to be growing coarse."

"Sir Walter Scott" was disqualified; and the other five,

" Carbineer," " Littlecote," " Layton," " Lord Chesterfield," and
" Schuloff," received no mention from the Judges.

The new rule that no horse should compete in the Hunter Sire,

Class LIII., unless he be thoroughbred, effectually weeded out

the motley lot which were entered for this prize at Worcester,

while it excluded animals like " Ellcott " and "Safeguard," the

very excellent second and third of last year. Only two were
entered, and the first prize was awarded to "quite a quality

horse," " Motley ;" while the second was withheld for lack of

merit from " Royal Oak-Day."
Class LIV., for Hunter Brood-Mares, was " very ordinary."

The winner, Mr. Brown's " Sally," was " rather a nice, short-

legged one " from Cumberland, and, like Mr. Charles Moffatt's

commended one, by " Galaor." Mr. William Scarth's mare
" Plucky " was rising twenty, and still good for her years. As
this prize, as well as that for Class LIII., was given by the Local

Committee, " Beechwood," the winner of the first prize in the

Hunter Class (CXXVIII.) at Worcester, was entered again,—an
anomaly which might be worthy of consideration by the Council.

However, his " action and quality were only ordinary," and the

first prize was unanimously awarded to Sir Frederick Graham's
chesnut gelding " The Tyke," " a rare galloper and mover alto-

gether, but with less substance than ' Beechwood.' " Mr. Sutton's

highly commended "Voyageur" was "light-fleshed and all

muscle and wire, with hind-legs of especially beautiful quality,"

and the Judges also liked " Grapeshot." In fact, " there were

several good weight-carrying hunters, but some of them hardly

up to a fast thing with foxhounds."

The Four Year-old Hunter, Class CXXIX., was headed by
Mr. W. H. Clark's " Sprig of Nobility," by " Sprig of Shille-

lagh," "a rare four year-old, master of great weight, and with

depth of rib like an aged horse." The second prize was given

to Messrs. Norman's "Radical," "a horse of nice quality, but

too short altogether," and with the white hind-stockings which
the " British Yeomans " invariably exhibit whenever they fall

chesnut. Mr. Pease's "Silas Marner," who was highly com-
mended, " had fair action, but was a little defective in his ribs."

The Three- Year Old Hunter, Class CXXX., brought out "a
moderate lot." The first prize was given to Mr. Boyd's chesnut

gelding, by " Auchmleck :" and the second to Mr. R. W. Hodg-
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son's bay filly, by " Neville," and " a good goer." One of the

Judges thus reviews the classes in detail :
—

" As regards our particular classes, I can onby say that as the object was to

select a stallion best suited to improve generally the breed of horses, we were

more likely to succeed in giving the prize to 'Laughingstock,' of 'Bird-

catcher' type and blood, than to any other in the class. To get race-horses,

I should certainly have selected ' Cavendish,' not that I quite approve of him
even for this purpose : but if put to wcll-ribbcd-up mares be may be suc-

cessful.

" Thoroughbred mares from their frequent want of bone and general power
may be met by a horse often without much quality ; but the mares sent by
farmers to a thoroughbred arc, nine times out of ten, so lumbering and defi-

cient in quality, that much of it is absolutely a sine qua non in a travelling

thoroughbred sire. Shoulders there must be, as in this point country mares

arc generally deficient, and as experience tells me that the external organisation

is mostly from the horse, there is very little chance of breeding a clever horse

fot the road or field from a bad-shouldered stallion. In racing, shoulders may
sometimes be dispensed with, as race-horses travel, so to speak, on even

ground ; but a hunter has to contend with all sorts of ground, and cannot

extricate himself from difficulties with shoulders into his neck. The prize

horse was good in this respect, and with a short back and undeniable trotting

action he beat ' Gamester ' who was much more my idea altogether of a horse

to get hunters, but he could not either walk or trot. ' Laughingstock,' like

many of the ' Stockwells,' had his hind-legs too much bent, which I think a

great fault in a hunter-sire ; but still, take him altogether, he was the best

of the lot. Still the lot, with the exception of ' Gamester,' if he had action,

was, I am certain, a bad one.
"

' Cavendish ' was too heavy and coaching in his neck, and wanted another

back-rib to make him tight enough to get hunters except out of remarkably
short-backed mares. Besides this, I know every cross of big-headed ' Black-

lock' to be utterly deficient in the necessary style and fashion for country
purposes. I ivas therefore obliged to oppose ' Cavendish.' ' Voltaire,' ' Charles

XII.,' ' Brutandorf,' ' Hetman Platoff,' 'Bamton,' and 'Fandango' have all

more or less had bunting marcs put to them, and with few exceptions have
signally failed. If ' Motley ' had been shown for the £100 prize, he would
have bad a cbauce in such a year as this was, though he is not quite straight

enough on his fore-legs, to beat a good one
;

still, in other respects, he has
all the character of ' Touchstone,' with compactness enough to meet a country,

and with good knee-action.
" Among the Hunters I thought ' The Tyke ' as firm a horse as I ever saw,

with undeniable hind-legs, and almost faultless in other respects ; and I had
the satisfaction of hearing (after our judgment was given) from a man upon
whom I can rely that he was a first-rate performer in the field, and clever up
and down hill.

" The winner in the Four-year-old class bad very light action, and showed
much blood for z big horse ; but he was bigger than I liked, though our judg-
ment has been confirmed at Middlesborough, where this class was superior to

that of The Boyil.

"The Three-year-old wiimcr was the only one of his class with the slightest

pretensions to cer making a hunter. The mare that was second, though very
clever as far as she went, did not look like getting to size enough for the
field."

The Roarster Stallion, Class CXXXI., was only four strong,

and three of these from Yorkshire. " Venison " was " quite out
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of place" amongst them, and the highly commended "Young
Pretender " " had not so much quality as the winner," " Pre-

sident Junior," who has now taken about twenty prizes, nearly

all of them firsts. One of the Judges writes thus :

—

" The winner is without doubt one of the best looking Roadsters ever seen,

and ' Young Pretender ' nearly as good ; but I beg respectfully to suggest to

the Stewards whether it be desirable to encourage this class of stallion. To
my mind, this is the animal we want to breed, and not to breed from ; as, un-
less this class of horse is put to a thoroughbred mare (which wc know seldom
happens), he must beget something inferior to himself."

The Roadster Mares or Geldings, Class CXXXII., were "a
fair average class, without containing anything very first rate."

The winner, Mr. Richard Foster's " Multum in Parvo," an Irish-

bred one, " was decidedly the best both in shape and action,"

and Mr. Pease's neat chesnut, " Whitefoot," was commended.
There were only a couple in the Hackney Brood Mare Class LV.,

but neither of them so true a type of the sort as " Crafty," the

winner of last year. One of the Judges observes :

—

" This prize was for mares in foal or with a foal at their foot ; and there

were great doubts as to ' The British Queen ' being in foal, while ' Fanny ' had
a foal at her foot. On this account I consider that even if the winner had only

been of equal merit with her opponent, instead of being superior in shape, she

would have been entitled to the prize. Both mares were good average specimens

of Hackneys."

There were only three Pony Stallions in Class LVI., and
Mr. W. Norman's chesnut, " Jack," the reserved number at

Worcester, took the first prize again to Cumberland, which fairly

beat Yorkshire in the non-agricultural classes. " ' Jack ' is of a

rare stamp, with capital hock and general action, and shows
considerably more breeding than the second prize pony, ' Glen-
garry,' which is also from Cumberland, but of the old hairy-

heeled sort, strong and useful, but deficient in quality." The
third was quite unworthy of his company, as he was simply "a
rich cream, with bad shoulders and no action." There were

no grand Suffolk and Norfolk entries in the Mare Ponies

(Class LVII.) this year. " The class was very moderate, and

as one of the three, No. 409, was disqualified for being 2 inches

above the 14 hands specified in the conditions, it early remained

for us to decide between the two greys, No. 410 and No. 411,
' Beauty ' and ' My Lady,' and our decision was in favour

of ' Beauty ' as having the best action. Both of them were the

property of Mr. George Heppel Ramsay." Class CXXX1II.,
for Pony Geldings, had five entries, and of these two were not

present, and " Flora" was disqualified as being of the wrong sex.

"The prize-taker, 'Little Stag,' a roan of Hi hands, was
decidedly superior to his opponent in shape and action, while
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' Dick,' a black of 37 inches, is a good specimen of a toy pony.
' Little Stag ' went remarkably well." The prize for Mountain
Mare Ponies under 13i hands, in Class CXXXIV., was awarded

to " a good-shaped, useful, flea-bitten grey, breeder and age

unknown, with a good foal at her foot," and nothing to op-

pose her.

The agricultural horse classes were a mere shadow of their

former selves, and contained comparatively few good specimens.

Class LVHI., for Agricultural Sires, was headed by two well

known prize winners, Mr. Samuel Strickland's " Lincolnshire,"

and Mr. Matthew Read's "England's Glory;" and the former

gentleman was also at the head of the Class LIX., with his young
sire, " General Garibaldi." In Class LX., for Agricultural Mares,

Mr. J. B. Dixon's " Jolly," a Northumberland mare, with a very

good colt at her foot, was first, despite the weight of eighteen

years, and Mr. S. Thompson's " Diamond," a five-year-old mare,

and a good prize-winner, second. One Two-Year-Old Filly only

was entered in Class LXI.
There were only four entries for the 110/. devoted to " Drays "

in Classes LXII.-LXV. In fact, in two of these classes, there

was nothing even to claim the second prize, in a third it was
withheld : and that for Two-Year-Old Fillies was a blank for

the second time in succession. It seems quite a matter for con-

sideration whether these classes should be continued, as they

appear to answer no purpose, and under the present regulations

there may be a distinction, but certainly no difference, between
Dray and Agricultural Horses. The same animal is often ranked
in two successive years under these two different heads.

Class CXXXV., for Agricultural Pairs, produced one of the

nicest spectacles of the meeting, as the eight pairs were led round
the ring. Mr. C. M. Palmer's very cleanly-looking grey and
bay seven-year-olds, " Dick " and " Sharper," took the head
prize. A very good pair of bay Clydesdale Mares, belonging to

the Duke of Hamilton, were placed next to them, and Mr. A.
H. Hunt's bay and black were commended. The head and only

prize for a Clydesdale Stallion, Class LXX., was awarded to

Mr. A. Grierson's " Benicia Boy," who won the 25/. last year as

the best Clydesdale sire in the Galloway district, and was a

capital specimen of this great Scottish breed. " Sir Walter
Scott," the first prize winner at Battersea, and quite one of the

lions of that show, was disqualified by Professor Varnell for

roaring. His son, " Young Sir Walter Scott," a colt of no
remarkable promise, won in the younger stallion Class.

None of Mr. Crisp's Suffolk entries arrived, and as they formed
five out of the sixteen, which is five less than last year, the show of

the " cherry reds " sank into very small dimensions. There were
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other absentees as well as Mr. Crisp, and in the Two- Year-

Old Filly Class (LXIX.), which produced such a wondrous
baker's dozen at Battersea, neither of the two entered were
forthcoming. In short, the sixteen entries on paper dwindled
down to six—four stallions, two in each class, and two brood
mares. Mr. E. Collingham's four-year-old stallion, "Talbot,"

was a compact, good sample of the breed, on sound, short legs.

Sir Thomas B. Lennard's " Canterbury Mare " was a very grand
mare ; and Sir Edward Kerrison, who won this prize last year

with " Bragg," now took the second prize with " Lady Jane."

One of the Judges reports as follows :

—

" Class LVIII. for aged horses was the most numerously represented, but not

better than all the classes ought to have been, with such liberal prizes offered.

There was no difficulty in placing them. The first prize went to a fine

animal, with much substance and good action ; and the second to a short-

legged, compact, and very active horse. The accident which happened some time

ago to the latter's off fore-foot did not make any difference in his style. No.
118, ' Blooming Heather,' was neat and well proportioned, but not very large.

" Class CCLIX., for two year-olds, needs but little comment, as it had only

four entries. "We hope they will improve as they grow older.

" Class LX. contained some very good mares. The first prize was awarded

to a particularly fine mare, IS years of age, but not looking nearly so old.

We cannot help thinking that her stock have done show-yards some service.

The second prize mare ran her hard, being a very clean-legged, good shaped,

and strong animal, but not showing out to advantage. A very fine mare was

shown without a foal. This being a class for mares and foals, she could not

take a prize, though well deserving of it, and we hope to see her and her

progeny at some future day.
" Classes LXII.-LXV., for drays, contained only four entries, and leave more

room for regret at the little support the dray classes received than for comment
on the merits of the animals, but I would not omit to mention the beautiful

foal with the grey mare, No. 437.
" Class CXXXV., for pairs of mares or geldings. Amongst this local class,

wci'e many very good animals, which commanded much of the public attention,

and, if such were bred in the neighbourhood, the classes for both sires and dams
ought to have been better filled, more especially as we noticed the good style

of horse generally used about Newcastle. Had there been three prizes instead

of one, they would have fallen to highly deserving animals. The owner of the

two mares, No. 527, ' Sally ' and ' Maggie,' may well feel proud of them.
" Classes CXXXVI. and CXXXVli., for three year-old agricultural geldings

or fillies and two year-old geldings. Only four out of the six entries put in an

appearauce, and these call for no particular notice; but the yearlings in Class

LXXXVTII. had amongst them some very promising aspirants to fame. The
first prize-taker Was a very superior colt ; the second, somewhat hunter fashion,

but with plenty of strength, and no doubt will thicken into a first-class plough-

horse. Of those not in the prize-list, No. 543, a Suffolk, deserves mention,

and will most likely be heard of another day."

Another of the Judges writes :

—

" Taking them altogether I never saw the agricultural horses so moderate,

in short, not a first-class animal among them, though there were several good

ones. In Class LVIII., for stallions, the first prize horse was a good one, clean

find active ; the second satisfactory ; and the third ditto. This was the best cla*>
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that cunie under my notice. I really do not think the other classes worth
remarking upon, except the local class for mares and geldings, which, taking
them altogether, I considered good. I cannot understand why the numbers
were so short in most classes, as the arrangements were first-rate, and every
facility was afforded for selecting the best without any trouble. So much
space is a very great advantage to the Judges."

It was very evident that the exhibition of horses, taken alto-

gether, was not so good as it ought to have been, and not nearly

equal to many of the local shows in Yorkshire and Lincolnshire

—not to mention the Agricultural Hall, where 40 thoroughbred

stallions, many of them very superior, 60 hunters, 20 hacks, and
a great number of ponies were shown. With few exceptions

this has always been the weak point in our meeting, and there

must be some cause
;
perhaps we may profit by experience, and

make improvements before the next show at Plymouth. No
doubt if we wish for a good exhibition we should afford every

facility to exhibitors and impose as few restrictions as possible.

The charge of 21. for each horse-box is very objectionable,

and has a material effect in diminishing the numbers. It is no
answer to say that the horses would cost more in the town, or

that formerly we did not provide boxes. It is not to be expected

that any one will send a horse from a warm stable to be placed

in an open shed with a thorough draught.

Two Hunter sires !—perhaps now we shall not insist on their

being thoroughbred—of course they should have several crosses

of good blood, but it cannot be right to exclude such horses as

" Elcott," " Safeguard," " East Lancashire," " Grey Prince," or

a host of others.

The rule that mares should either be in foal or with a foal

prevents many of the best from being shown. This condition

should be erased from the prize-sheet.

R. MlLWARD.

Sheep.

In its entries of Cotswolds, Oxford Downs, Southdowns, and
Shropshires, the Newcastle Meeting was considerably below
Worcester. Even Leicesters and Lincolns showed a slight

decline, and so would the "Hampshire and other Short Wool "

classes, if they had not been helped out by a few Holme Lacev
Ryelands. Still if the distance from their peculiar localities told

severely upon the display of four of the leading breeds, their

deficiency (102) was more than compensated for by the entries of
sheep peculiar to Scotland and the Border counties, and thus the

balance against Newcastle was reduced to 32 on a total of 415.
The new requirement that all sheep exhibited should have

been realty and fairly shorn bare now first came into operation.
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and its good effect was most strikingly manifest in the absence, with

three exceptions, of the preposterous length of wool left upon so

many animals in previous years. Still there were a few other

cases open to a suspicion that the above condition had not been

literally fulfilled, and if it be so, and any exhibitors are now
congratulating themselves upon having escaped detection, they

will do wisely to abstain from repeating the deception, which
amounts, in fact, to a fraudulent entry, and must be so treated.

Two Inspectors of Shearing were appointed by the Council, one
of whom was unavoidably absent, and thus the invidious duty

devolved upon Mr. Samuel Druce of Eyntham alone, who kindly,

though reluctantly, undertook the task ; and reports that " the

requirement of the Council that all sheep shown should be bare

shorn after the 1st of April has been carried out except in the

case of three rams of the Mountain Cheviot Class." These
animals were disqualified accordingly.

The entry of Leicesters (which " comprehended many grades
"

in Classes LXXIV.-LXXVI.), fell three short of what it was
when the Society met at Newcastle eighteen years ago ; but it is

pleasant to note that of the four gentlemen, Messrs. Turner,

R. Smith, Burgess, and Pawlett, who then took prizes for their

rams in the face of a very severe competition, the only two that

are alive or continue to breed " Bakewells," were in the front rank

again this July. The name of Mr. Sanday, which has for many
years been as closely connected with this class as that of the late

Mr. Jonas Webb with the Southdowns, was absent from the

catalogue at last ; but the grandsire of Mr. Borton's first Prize

shearling was one of his old Holmpierrepont flock. This was
" a very nice sheep with a very beautiful skin," and twin to

Mr. Borton's reserve number. Mr. Pawlett was second, and
Colonel Inge, who was first in this class last year, took the silver

medal. The rams were " a very good class," and Mr. Cresswell

was first (with his reserve number at Worcester), and second,

and commended as well, while the medal and the reserve number
fell to Mr. George Turner. There were only five pens of

shearling ewes, and Mr. Samuel Wiley, of Brandsby, the patriarch

of Leicester ram-breeders since Sir Tatton Sykes died, " won
after a sharp contest," with Lieut.-Colonel Inge, who took the

first prize last year. Mr. W'iley's were " a very good lot with

fine skins," and quite a Brandsby model pen.

The Cotswold, Classes LXXVII.-LXXIX., were not, as a

whole, so uniform or so well got up as we have known them,

and hardly so heavy in wool. Mr. Robert Game, who took two
firsts, a second, and a third last year, did not make an entry ; and

Mr. William Game and Mr. George Fletcher (who was first

with his shearling ewes at Worcester) were also resting on their
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oars. The shearling ram entries alone on that occasion were

exactly equal to the present entries in all three classes. Mr. E.

Handy, who won the first ram and the second shearling prizes

here in the general long wool class, in 1846, was first now with

his shearling ; and Mr. Beale Brown, who had the second

shearling prize of last year, took first and third honours in the

ram class, with two very fine sheep. The lots fell pretty equally,

as Mr. J. Wells was first in his turn for the shearling ewes,

and Mr. W. Lane second.

The Cotswold Judges Report thus :

—

" The shearling rams were not so numerous nor were they so good as on

former occasions. There were four fine specimens of older sheep, very large,

of fine form, and well woolled ; and the shearling ewes were of average merit.

Doubtless, the distance prevented many from sending sheep. Among other

names which we missed in the catalogue of exhihitors, and which wo hope to

see in the classes next year, were those of Messrs. Hewer, Fletcher, Game, &c."

In the Lincoln and other Long Wool, Classes LXXX.-
LXXX1I., Mr. K. Wright (who did not exhibit last year) and
Mr. T. B. Marshall were first and second respectively for

shearling rams and ewes, and a pen of shearling ewes belonging

to the latter gentleman again divided two of Mr. Howard's.

The first prize shearling was a good one, with fine substance, and
a long and thick set staple of wool. The first prize ram was a

very grand sheep, girthing 6 feet, and said to have cut 19J lbs.

of wool. The second was also a very good one, with wool

perhaps finer in quality, but not so thickly planted. The first

pen of shearling ewes had plenty of size and nice bone, and the

second and third were also gay and good.

The Oxford Doions (Classes LXXXIII.-LXXXV.), as is

to be expected in a cross-breed of this kind, still exhibit a con-

siderable diversity of colour in their legs and faces ; but the

tendency seems as much as possible towards the dark faces, and
to the retention of the Cotswold top-knot. Some of them were
perhaps a little too high on the leg, but it was a very fair show
on the whole. Mr. George Wallis, who Avon all the ram prizes

last year, was in equal force again, and also " skinned the

lamb " in the shearling ram class. Of shearling ewes there were
only four pens ; the first and second prizes were awarded to

Mr. Henry Overman and the Duke of Marlborough ; the two
other pens were highly commended, and commended. Subjoined
are the Reports of the three Judges :— '

"I considered the Oxfordshire Downs a good class, although not so numerous
as last year. The shearling rams shown by Mr. G. Wallis, which obtained
the first, second, and third prizes, were exceedingly good, big with fine quality,
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and so were the sheep shown by that gentleman in the Class for Earns of any
age."

" Numerically speaking, neither the Oxford nor Hampshire Downs appeared
in much force, which may be accounted for by the great distance of the show
from the localities in which these different kinds of sheep are bred. The
several classes of eacli kind of sheep contained specimens which fully sustained

the high position they have respectively attained. The Oxfordshire Down
shearling ram class came first under notice. The 1st, 2nd, and 3rd prize

sheep of Mr. Wallis were of good formation, combining fine size with good
wool. The 3rd prize sheep was a very compact, well-formed animal, and
which, if its head had been more in character with the true Oxfordshire Down
ram, would have been differently placed. The sheep exhibited by Mr. Bryan
were strong firm-fleshed animals. Those exhibited by Mr. Charles Howard
were not up to the mark for competition in a lioyal Show-yard. In the class

for aged rams, the prizes again fell to the lot of Mr. Wallis for sheep of much
Ihe same stamp as those exhibited by him in the shearling class. The other

sheep exhibited in this class were good specimens of their kind. The class

for shearling ewes did not contain a pen of any extraordinary merit. The
ewes exhibited by Mr. Overman were more uniform in form and in quality of

wool than those exhibited by his Grace the Duke of Marlborough, though the

latter had most decidedly the preference for colour."

We have seen a better class of shearling; Southdown rams at

previous meetings of the Society. The tails of some of them
were not nicely set on, and two or three might fairly challenge

the old Sussex comment " he won't do—he ties his stockings

above his knee." Last year, Lord Walsingham won every prize

in the ram and shearling class, and had the reserve numbers as

well ; but on this occasion his Lordship showed no older rams,

but repeated his victories with the first and second prize

shearlings, and the first prize for shearling ewes. His Lordship's

first prize shearling was a very perfect sheep of his kind, but

rather small. The second, which had been first at the Norfolk

Show, was a larger sheep, but decidedly inferior in symmetry, as

he is too high in his rumps. Mr. Rigden's medallist was very

nice behind, but fails in his shoulders. Mr. Waters, who had

never previously won a prize for this breed of sheep in the

Society's Yard, was first in a very fair class of rams, with a very

good one. It had plenty of size, and fine loins, and was full of

the real Down character. A more perfect forehand has been

seldom seen. The second prize was taken by a ram of Mr.

Rigden's, not noticed in the shearling class at Worcester, with

fine rumps, wool, and general quality. The ears of the silver

medal sheep were rather too short ; but he was very good and
straight in the back, and very snug in front. A noted old

Babrakam sheep was not noticed in this class, and seemed to

have lost his handle on the journey.
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The shearling 1 ewes made up a very beautiful class, and it

would be difficult to 'find a match for the first prize pen, sent by
Lord Walsingham. The Goodwood ewes were a very level lot,

but not on quite so large a scale, and hardly so well got up. The
four other pens, those of the Duke of Richmond, the Earl of

Radnor, Lord Walsingham, and Sir Thomas Lennard, were all

highly commended, and most deservedly so.

The judges of the Slivopshire sheep, Classes LXXXIX.-
XCI., who remark that " some of the breeders of pens will in

future do well to pay greater regard to the appearance, the

character, and the wool of their sheep," and mention ten entries

sent by five different owners, have handed in the following

report :

—

" The Shropshires form, we believe, the Largest of any of the Sheep classes at

the Royal Meeting of the present year, the numbers entered being as follows,

viz. :

—

" Class LXXXIX.—Shearling Earns 4G

„ XC—Older Earns 9

„ XCI.—Shearling Ewes 10

" 'Ibis number of entries we consider comparatively large, taking into con-

sideration the distance at which the Show is held from the counties whence
they sprung, and the districts where they have hitherto been best known and
appreciated.

"We have great pleasure in recording our opinion that the Shropshires

exhibited at Newcastle are, with a few exceptions, uniform in character and
quality, and combine good size and weight with excellent wool-growing pro-

perties ; and that they are in all respects well calculated to maintain their

position as a useful and profitable breed, and to obtain the favour of those

persons who study to breed an animal capable of producing at once a high-class

and plentiful supply of mutton and a heavy fleece of good wool.
" We find the class much more distinctive and uniform in character than in

former years, the result, no doubt, of the sheep being recognised by the Boyal
Agricultural Society of England, and the consequent stimulus to flockmastcrs

to breed from pure sires, possessing natural perfections and blood of unquestion-
able purity.

" In making our selections, we have endeavoured to adhere to the type we
consider best calculated to maintain the reputation of the breed, and to promote
the advantages of sheep breeders and the public generally ; and while we have
kept in view the importance of producing a heavy fleece, we have not forgotten

the necessity of recommending the animals most capable of producing heavy
muscular flesh, and those best calculated in their own natures to perpetuate a
symmetrical, heavy, and hardy sheep.

" We are pleased to note that the general excellence of the Class of Shearling
Earns caused us much trouble in making our decisions, no fewer than 18 speci-

mens being ordered by us into the ring to make our final selections from, and
we do not hesitate in pronouncing them to be the best 18 sheep we ever saw
together."

The first prize for Shropshire shearlings was awarded to a
totally new exhibitor, Mr. E. Thornton, of Pitchford, with
Mr. H. Matthews and Mr. J. Coxon second and third ; and the

strength of this class may be judged of from the fact that the
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judges gave six high commendations, and five commendations.
In the ram class of any age, Mr. John Coxon and Mr. Price
William Bowen took the first and second prizes. In that for

shearling ewes, the Messrs. Crane (who have won five out of six

prizes during the last three years) were not in their usual form,

and Mr. H. Matthews, Mr. H. Smith, and Mr. E. Holland, M.P.,
were the prize takers. It is worthy of remark that two York-
shire breeders had high commendations in this and the ram
class.

Of the Hampshire and other Short Wool, (Classes XCII. and
XCIV.) the Judges report separately :

—

" Although they were not so well represented in numbers, they were never
surpassed in quality. The shearling ewes shown by Mr. W. 13. Canning had the
size of the Hampshire Down and the quality of the Sussex, and his first prize

shearling ram was quite as good as his ewes. Mr. Humfrey's shearling ewes
were exceedingly good, and his first prize sheep in the class for rams of any
age was never surpassed for size and quality."

" The Hampshire Downs appeared in still fewer numbers than the Oxford
Downs, though the different classes contained specimens of greatly improved
form and quality. The first-prize shearling ram, exhibited by Mr. Canning,

is one of good form with beautiful quality of flesh and wool. The first-prize

aged ram, exhibited by Mr. Ilumfrey, is equally remarkable for fine form (par-

ticularly about the setting on of the shoulders) and has also good quality of

flesh and wool. The shearling ewe class contained three pens of extraordi-

nary merit. 1 should think the pen exhibited by Mr. Canning has never

before been equalled (certainly not surpassed) for colour, form, and quality of

flesh and wool combined. The pen exhibited by Mr. Humfrey was very good

indeed, as also the pen exhibited by Mr. King."

" The show of Hampshire Downs was very meagre as to quantity, but the

quality was very good. Mr. llawlence, who was so successful at Worcester

last year (although he had entered both shearling rams and ewes), did not put

in an appearance, which left the field open for Mr. W. Canning of Elston,

who exhibited perfect specimens of rams and ewes, which took first prizes.

Mr. Humfrey's stock did not come up to their former excellence, and Mr.

King of Beckhampton took the second prize for shearlings with a very large

old-fashioned Hampshire—not ' the Improved.' Mr. Humfrey's aged ram was

a very fine specimen of what a Hampshire ought to be, and took second prize

at Worcester last year. There were only three pens of ewes exhibited, but

they were all good ; Mr. Canning's were A 1, Mr. Humfrey second, and Mr.

King's specially commended. The distance from home prevented many of

the Hampshire flockmasters from sending their stock, but it must not be

considered, from the shortness of the entries, that the interest in the breed is

at all lessening, as the prices lately realised at the sales prove the contrary."

The competition in these classes was confined to six breeders,

and one of them (Mr. J. B. Downing) entered four of his Holme
Lacey flock of Ryelands, which were so successful in their

special classes of last year, but they received no mention.
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The Cheviots were by no means so pood as we have seen them

at the Highland Society's meetings, and there were no entries

from Messrs. Brydon, Borthwick, and Hunter, who carried off

a great majority of the prizes at Battersea. There was not a

single Scottish entry in the Blackfaccd classes, which were

furnished by Yorkshire, Durham, Northumberland, Westmore-
land, and Cumberland. The Herdwicks were pretty nearly a

Cumberland class, as that county sent thirteen entries out of

sixteen, but still Westmoreland and the Messrs. Browne had the

best of it in the prize list.

" The kingdom of Scotland and Northumberland," as the

breeders of Border Leicesters term it, did its duty very fairly. This
class of sheep has been coming into repute for some years past with

the English flockmasters, many of whom attend the great Kelso

ram sale in September. Last year no less than 2180 rams were sold

there in one day. The Border type is so marked that the Judges

at once disqualified two English Leicesters which were entered in

the ram class. The black spots which are discernible about the

head and ears of so many of them tell of their descent from the

old Teeswaters. They are small in the scrag, but have fine

general substance and size, and cross well with the Lincolns and
Cotswolds. They also do well on moderate land, and bear

storms well at the foot of the Cheviots. It is the speciality of

the ewes to be very prolific, and to "milk like goats." They
are rather bare on their bellies, and have fine but rather light

weighing wool. Their breeders go for open wool as much as

possible, so as to correct the close coat of the Cheviots in

crossing ; and if there is one thing they avoid more than another

it is a tendency to blueness about the head. In the prize list the

Messrs. Simson were especially successful.

The Judges report as follows on these four breeds

" In the Class of Cheviot Shearling Earns there is a good entry, and the

breed is well represented. The shearling ewes are also a fair lot; but. the

aged rams are limited in numbers, and, with one or two exceptions, only of

ordinary quality.
" The Blackfaced breed is poorly represented in all the classes.

" The Tlerdwirls are a good lot in all the classes.

"In the Border Leicester classes there is a good show of shearling rams,
several of which are of superior quality. In the other classes the entries arc

fair, but in each the breed is well represented."

The two Wool Judges have handed in the subjoined Re-
port :

—

" In presenting their Report the Judges wish to observe that, considering
the reputation of Northumberland as a wool-producing country, and its

contiguity to Berwickshire, which produces the most valuable, deep-staplo 1

VOL. XXV. 2 I
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wools in Great Britain, the show of wool did not equal their expectations,

cither as to quantity or quality.

" The class of Leicester and Border Leicester was moderate, and specimens
were found which they considered were not pure Leicester, but descended from
the Cheviot ewe. They would recommend the Council to have a special

class for wools of mixed breeds. The single specimens of Cotswolds and Lin-
colns being of no merit either for breed or texture, the prizes were withheld.

The Shropshire specimens were very good, and that which obtained the prize

was first-rate wool, both as regards breed and quality of staple, combined with
strength and cleanliness. The other descriptions being only moderately repre-

sented need no comment."

Pigs.

In spite of the proximity of Newcastle to the great pig

breeding districts of the West Riding, the entries under this

head showed a decrease of twenty as compared with Worcester.

The local committee gave no prizes, but the deficiency was
mainly to be found in the small white and Berkshire classes,

which far more than counterbalanced an increase of one-third in

the large whites.

Class CI., for Large White Boars, was better than last year,

and there were more of them. The first prize, Mr. H. Harrison's
" Young Hero," from a sow of Mr. Wainman's breed, wanted a

little more hair, but was an easy winner. He is a very good and
level pig, with great width between the ears and over the

shoulders, and remarkably well filled up about the head. Mr.
Duckering's " Victor," the second prize taker, had no tail to

speak of; which is too often the first symptom of in and in

breeding.

The Small White Boars made up a very good class (CII.), but

smaller than last year, when Mr. Mangles had six entries, and
was third with " Cupid." This gentleman now wins with

Cupid's own brother, "Brutus," which was then the reserve

number, and has grown into a very excellent pig, both in flesh,

form, and hair. Mr. Findlay, of Easterhill, was second with
" George I.," a good thick-fleshed pig, and Mr. Stearn third with
" Young Duke," which was very much younger than either.

Among the Small Black Boars (Class CI1I.) there was rather

a tendency to be short of hair, a want which the profusion of

black essence with which they are covered can hardly be said to

supply. The hair of both Mr. Sexton's " General Peel " and
his " Blair Athol," the first and second prize winners, both of

them by "Battersea Prince," was perhaps a little too coarse. The
former had a fine outline, but the latter fails slightly behind the

shoulder. Mr. Steam's "Sambo" was softer in the hair, but

there was too little of it.
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The Berkshire Boars (Class CIV.) were very inferior in every

way to those shown at Worcester, and Messrs. Hewer and Joyce,

who contributed ten out of twenty- three entries on that occasion,

were conspicuous by their absence. The Rev. H. G. Baily won
both the first and second prizes, as Mr. Hewer did last year.

The first was a fair, useful pig, and the second had not a

particularly nice head, and was rather slack behind the shoulders,

and narrow between the ears. Mr. A. Stewart's " Garibaldi
"

was only seven months old, but his quality and symmetry were

remarkably good, and he well deserved the silver medal.

Class CV., for Middle Boars, was as short in numbers as it

was last year, when Mr. Wainman won with " The Nabob."
This gentleman (who took five first and two second prizes) won
again with " Perfect Cure," by " King Cube," the Worcester
first prize winner in the small white boar class. " Perfect Cure "

has a rare back, good hair, and hams fully suggestive of his name.
Mr. C. W. Graham's "Pride of Leeds" again holds the second

place ; but he does not fill all his points so well as the winner,

and is hardly so straight in his back or so wide below.

The Large White Sows made up a good level class (CVI.) of

thirteen, or six more than last year, when it was won by Mr.
Wainman's " Fresh Hope," whose hams when she was killed

in the spring weighed 941bs. each. Mr. Wainman was first and
second with two very deep sided and short legged sows, " Rival

Duchess," and "Rival Hope." The former, which won at

Hamburg last year, was the youngest by six months, and was
in better bloom ; while the latter, as well as the medallist,

Mr. J. Hickman's " Young Princess," had a litter of pigs at her

teat.

The Small White Sows were a capital class (CVII.),

though Mr. Crisp, who was first in this as well as three other

classes at Worcester, did not send any of his entries. Mr. Wain-
man's " Silver Branch," a wide, deep sow, of great activity, and
with capital hair, took the first prize, but her appearance rather

suffered from her being so heavy in pig. The second prize taking

sow, Mr. Steam's " Victoria II.," which was also second at Wor-
cester through the disqualification of Sir Edward Kerrison's
" Annie Laurie," had a rare lot of pigs at her side. Mr. Findlay's

third prize sow, " Lady Emily," by his " George I.," was very
symmetrical in her back, but perhaps rather wanted depth ; and
Mr. Hatton also exhibited two good ones, " Queen of the West

"

and " Reine de Flora."

A good Class (CVIII.), of Small Black Soics was headed by
Mr. Sexton's " Breeze," own sister to his " General Peel," a sow
of very true proportions, well backed up by Mr. Steam's " Queen

2 I 2
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of Oucle," and " Aunt Chloc," the latter of which was perhaps a

little light in the poll.

Class CIX., for Berkshire Sows, contained several specimens
rather too high in the back, and deficient in the filling up of the

jowl. There was only one entry (which received a high com-
mendation) instead of five, as at Worcester, from the Royal
Agricultural College ; and Mr. Joyce's absence from the ranks

Avas hardly compensated for by Mr. Wainman, who showed
Berkshires for the first time. "Dido" and "Mrs. Gamp," two
very clever sows, the property of Mr. Arthur Stewart, were first

and second, and Mr. G. M. Allender's " Topsy," which took the

third prize by lapse at Worcester, now held that place on her

own account. The winners were decidedly " Improved Berk-
shires," but still the class fell short of the very excellent one of

last year.

There were again exactly eleven entries in Class CX. for Sows

of the Middle Breed. Mr. Wainman was first and second, with

"Northern Garland" and " Happy Link," which were some-
what difficult to divide. Both of them were rather short of hair,

but especially beautiful in their bone. "Happy Link" was second

last year, but was disqualified in consequence of having her first

litter of pigs nineteen days too soon, and her next eleven days

too late ; and hence " Lucky Link," another of Mr. Wainman's,
succeeded to her prize. Mr. H. Reynolds's " Dewdrop," by
" Pride of Leeds," the reserve number of last year, took the

silver medal.

We now come to the pens of young breeding sows. Mr.
Wainman was first in the Large Whites, Class CXI., with a

middling lot, very unlike his " Advance Symmetry," " Advance
Quality," and " No Surrender," of last year.

For the Small Whites, Class CXII., there were only two
entries. Lord Wenlock's had quite as good, if not better quality

than Colonel Pennant's first prize pen, but their hams were

lighter, and they did not stand so well on their legs. Mr.

Sexton's "Three Graces," from his Battersea first prize sow,

won easily in Class CXIII. for Small Blacks. Mr. Tombs and
Mr. Druce were first and second in Class CXIV. for Berkshires,

with pretty fair pens, which can hardly be said for Class CXV.,
and its sows of the Middle Breed. On the whole, it was a fair

average show of pigs, but not up to the level of Leeds, Battersea,

or Worcester.
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XXV.

—

Report ofExperiments on the Growth of IVhcatfor 20 Years

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

F.C.S., and J. H. Gilbert, Ph. D., F.B.S., F.C.S.

[Continued from Page 145.]

II. Effects of the unexhausted residue from previous
MANURING UPON SUCCEEDING CROPS.

W hen the same crop has been grown for many years in suc-

cession on the same land, in some cases with a change of

manures, and in others with the same manure year after year, it

is obviously essential to a right interpretation of the results

obtained, carefully to consider the effects of the unexhausted

residue from previous manuring upon the succeeding crops.

The questions of the permanency of effect of different manures,

and of the tendency to exhaustion which partial manuring may
induce, are, moreover, of great practical importance, and are

frecpiently discussed by practical men.
These questions cannot, however, be satisfactorily dealt with

without such evidence as the accurate record of the amounts of

produce obtained year after year, on the application of manures
of known description and amount, can alone afford. The results

ot the experiments which form the subject of this Report
obviously provide data well fitted to aid the elucidation of some
of the important points involved. The subject is necessarily

one of detail, requiring analytical as well as field results for its

full consideration ; but it will be here treated of by reference

to the field results alone, and only so far as may be necessary to

aid the proper interpretation of the results themselves, and to

give some indication of their bearings upon the important prac-

tical questions—on the one hand of accumulation, and on the

other of exhaustion.

The results first adduced will illustrate more particularly the

effects upon succeeding crops of an accumulated residue from
previous nitrogenous manuring.

In the first year of the 20 of the experiments, plot 4 was
manured with the ashes of farmyard-dung, and gave no increase

of produce whatever
;
during the next 7 years it was manured

with superphosphate of lime and sulphate of ammonia, the latter

in amount averaging about 277 lbs. per acre per annum; and
throughout the subsequent 12 years it received no manure what-
ever. Table XXIII. shows the produce and increase obtained

during the 7 years of the application of the artificial manures,
and also during the succeeding 12 years under the influence of

the previous heavy cropping, and of the unexhausted residue of

the previous mineral and ammoniacal manuring :

—
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Table XXIIT.

—

Produce and Increase of Wheat obtained during 7 Years

of the application of Phospbatic 1 and Ammoniacal Manure, and during tbe

12 succeeding Years without Manure.

Plots.

7 Years, Manured
1845—1851.

2 Years, Uumanuretl

.

1852—1803.

MANURES, &c.

Total.
Average
Annual. *Total.

Averago
Annual.

Dressed Corn, per Acre ; in Bushels and Pecks.

4

3

Superphosphate of Lime, & Sulphate!
of Ammonia, annually, for 7 years/.

Continuously unmanured .. ..

193 0

123 2fj

27 2|

17 2f

203 If

185 3J

16 3|

15 2

Increase 69 l| 9 3£ 17 2| 1 If

Weight per Bushel of dressed Corn, lbs.

4

3

Superphosphate of Lime, & Sulphate"!

of Ammonia, annually, for 7 years/
Continuously unmanured

61-2

60-2

57-2

56-5

Difference 1-0 0-7

Total Corn, per Acre ; lbs.

4

3

Superphosphate of Lime, & Sulphatel
of Ammonia, annually, for 7 years/

Continuously unmanured

12,786

8,037

1827

1148

12,858

11,567

1072

964

Increase 4,749 679 1,291 108

Total Straw (and Chaff), per Acre ; lbs.

4

i

3

Superphosphate of Lime, & Sulphate)
of Ammonia, annually, for 7 yearsj

Continuously unmanured

20,620

12,799

2946

1828

20,783

19,940

1732

1662

Increase 7,821 1118 843 70

Total Produce (Corn and Straw), per Acre ; lbs.

4

3

Superphosphate of Lime, & Sulphate'

of Ammonia, annually, for 7 years.

Continuously unmanured

. 33,406

20,836

4773

2976

33,641

31,507

2804

2626

Increase 12,570 1797 2,134 178

After the ashes of farmyard-clung had been used without giving

any increase, the phosphatic and ammoniacal manuring gave,
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during- the 7 years of its application, a total increase of about G9^
bushels of dressed corn, and 7821 lbs. of straw; or an average

annual increase of nearly 10 bushels of dressed corn, and 1118
lbs., or about half a ton of straw. These amounts would re-

move from the land only about one-third of the nitrogen, and

one-seventh of the phosphoric acid supplied in the manure ; to

say nothing of the phosphoric acid, and all other mineral consti-

tuents, supplied in the first year of the experiments (1843-4) in

the form of the ashes of farmyard-dung. Yet the total amount
of increase obtained during the next 12 years, due to the large

residue from the previous manuring, was only Yl\ bushels of

corn, and 843 lbs. of straw, or of corn about one-fourth and of

straw about one-ninth as much as that yielded during the seven

years of the application of the phosphate and ammonia. The
average annual increase over the 12 years amounted to less than

\\ bushel of dressed corn and to 70 lbs. of straw.

This experiment was arranged for the purpose of determining

whether during the later years there would be a less produce

than on the continuously unmanured plot, indicating exhaustion

of the available alkalies and silica during the 7 years of forcing

by the application of other constituents to their exclusion ; or

whether there would be an increase, due to the accumulation in

the soil of nitrogen and phosphoric acid, in which case it might
be concluded that there was, as yet, no deficiency of available

alkalies and silica in the soil, relatively to the annually available

supplies of nitrogen from natural sources. The latter proved to

be the case. In fact, there is no doubt that the farmyard manure
ashes applied in the first year, would supply at any rate consi-

derably more potass than was removed by the increased produce
during the next 7 years. It will perhaps be objected, that the

increase would have been much greater, both during and after

the 7 years, had fresh supplies of alkalies been provided. Under
the conditions of the experiment, such as they were, however,

the unexhausted residue of previous manuring was obviously

very slowly available in succeeding seasons.

Again, to a portion of the experimental plot 3, from which
12 unmanured crops of wheat had been taken—a kind of treat-

ment which it has been alleged by Baron Liebig would bring

our soil into such a condition of exhaustion of available mineral

constituents that it would yield no increase on the application of

ammonia-salts alone—a dressing of these salts was applied in the

13th season, and then 7 crops were taken without further manure,
in order to trace the degree or limit of the effect of the unex-

hausted residue of nitrogen supplied. The results are given in

the following Table (XXIV.) :—
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Table XXIV.

—

Produce and Increase of Wheat, both in the Year of

Application, and during the 7 succeeding Years, by tbe use of Ammonia-
salts alone for 1 Year after 12 Crops without Manure.

Plots. MANURES, &c.

] Year,
i

Manured
(after 12

|

Unma-
nured).

1S36.
;

Total,

7 Years
Unma-
nured.

1S57—
1SG3.

Dressed Corn, per Acre; in Buphels and Pecks.

Sa 400 lbs. Ammonia-salts for 1S5G, afterwards unmanured 28 OJ 115 01

3 14 2 : 113 2|

Increase by Ammonia-salts 13 2| 1 2

Weight per Bushel of Dressed Corn ; lbs.

3a 400 lbs. Ammonia-salts for 185C, afterwards unmanured 56-3
1

..

54-3

Increase by Ammonia-salts , .. 2-0

Total Corn, per Acre ; lbs.

3a 40D lbs. Ammonia-salts for 185G, afterwards unmanured 1759 7138

o 892 7025

Increase by Ammonia- salts 867 113

Total Straw (and Chaff), per Acre ; lbs.

3 i 400 lbs. Ammonia-salts for 1S5G, afterwards unmanured 3052 11,836

o 1558 11,448

Increase by Ammonia-salts 1494 088

Total Produce (Corn and Straw), per Acre ; lbs.

3a 400 lbs. Ammonia-salts for 1S5G, afterwards unmanured 4311 i 18,974

3 2450 . 13,473

Increase by Ammonia-salts 2361 501

Thus, 400 lbs. of ammonia-salts per acre, applied on land which
had grown turnips, barley, peas, wheat, and oats since manuring,

and then 12 crops of wheat without manure, and applied, more-
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over, in a season of inferior grain-producing quality, gave in the

year of the application an increase of about 13f bushels of dressed

corn, and 1494 lbs. or rather more than 13J cwts. of straw. This

amount of increase would, however, carry off only about one-

fourth of the nitrogen supplied. Yet the total increase obtained

without further manure during the 7 succeeding years, was only

H- bushel of dressed corn, and 388 lbs., or about 3-J cwts., of

straw. Here again, then, the residue of the previous nitrogenous

manuring was but very slowly, and very partially, recovered in

the succeeding crops.

It may, of course, be alleged against this experiment, that

the want of effect of the residue of the previous nitrogenous

manuring was due to the exhaustion of mineral constituents.

The experiment next considered is less open to this objection.

Plot 5 was variously, but liberally, manured during the first

8 years of the experiments. During that period, considerably

more nitrogen, more than twice as much potass and phosphoric

acid, and probably more of every other mineral constituent,

except silica, had been applied in the manures than was taken

off in the total produce ; and very much more, therefore, than

was contained in the increase of produce. In each of the 12
succeeding years, a mixed mineral manure, supplying liberally

potass, soda, magnesia, lime, sulphuric acid, and phosphoric

acid (but no silica), was applied. Table XXV. (over leaf) shows
the results obtained during these 12 years.

It is seen that the total increase obtained during 12 years by
the annual use of a liberal mixed mineral manure, succeeding 8

years of accumulation of nitrogen and mineral constituents, was
only about 35^- bushels of dressed corn, and 2827 lbs., or about

25J cwts. of straw
;
equal to an average annual increase of less

than 3 bushels of dressed corn, and little more than 2 cwts. of

straw.

The question arises—is this amount of increase due to the

mineral manures applied during the 12 years of its production,

or is the whole, or part of it, to be attributed to the previous

accumulation? Doubtless part is due to previous accumulation,

and part only to the direct effect of the newly-supplied mineral

manure in enabling the plant to avail itself more fully of the

natural supplies of the soil and season. Even were nearly the

whole attributable to accumulation of nitrogen previously sup-

plied, the amount is very small compared with that from direct

nitrogenous manure. In fact, the limit of the effect of the unex-
hausted residue from the nitrogenous manuring of the earlier years

is seen to be such, that it is obvious the average results of the

different manures over the last 12 years, may, in most cases, be
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Table XXV.

—

Produce and Increase of Wheat obtained during 12 Years

with Mixed Mineral Manure, after 8 Years of liberal Nitrogenous and
Mineral Manuring.

Plots. MANURES, &c.

12 Years, 1852—1SG3.

Total.
Average
Animal.

Dressed Corn, per Acre ; in Bushels and Pecks.

5

3

221 Of

185 9§

18 If

15 2

35 l| 2 3f

Weight per Bushel of Dressed Corn ; lbs.

5

3

57*9

56*5

1-4

Total Corn, per Acre ; lbs.

5

3

13,888

11,567

1157

904

2,321 193

Total Straw (and Chaff), per Acre ; lbs.

5

3

22,707

19,940

1897

1062

2,827 235

Total Produce (Com and Straw), per Acre ; lbs.

5

3

30,655

31,507

3064

2G20

5,148 428
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taken as sufficiently nearly indicating tlieir comparative effects

in a practical point of view.

If, however, the increase on plot 5 during the 12 years is to

be referred in any great part to previous accumulation, what an

insignificant amount remains as the effect of the mixed mineral

manure in restoring the productiveness of the wheat-exhausted

soil. It will, perhaps, be said that it would have been greater

if silica in an available form had also been supplied. Baron

Liebig has, however, maintained that, provided there be a

sufficiency of available alkali in the soil, there will never be a

defic iency of available silica. Our own analytical results do not

justify this conclusion in all its fulness. At the same time, it

may' be stated that the mixed mineral manure employed did

supply a great excess of available alkali ; and that when to the

same mineral manure 400 lbs. of ammonia-salts were annually

added there was a further annual increase of nearly 18 bushels

of dressed corn, and nearly 20J cwts. of straw, notwithstanding

the exclusion of silica from the manure.

The next -selection of results affords even more direct and
more striking evidence of the comparatively small immediate
effects of the supposed unexhausted residue from previous nitro-

genous manuring.

During the first 8 years of the experiments, plots 17 and 18

received much about the same amounts of nitrogen, potass, and
phosphoric acid, and yielded about the same amounts of total

produce as plot 5
;
plot 1 8, however, received rather less than

the others. The accumulation of nitrogen and mineral con-

stituents was, in fact, practically very nearly the same on all

3 plots. From this time, instead of receiving mineral manure
every year as plot 5, each of the other two plots (17 and 18)

received ammonia-salts and mixed mineral manures alternately.

In other words, when plot 17 was manured with ammonia-
salts, plot 18 was manured with the mixed mineral manure,
and vice versa; so that, each year, the one had ammonia-
salts immediately succeeding the mixed mineral manure, and
the other the mixed mineral manure immediately succeeding

ammonia -salts. The detailed results of this most interest-

ing experiment are recorded in the Appendix Tables, and
some of them are exhibited in the coloured diagram No. II.

(facing p. 461), to which reference will be made further on.

But the point to which attention is now to be particularly

directed is the amount of increase obtained when the mixed
mineral manure each year succeeded ammonia-salts, as on plots

17 or 18, compared with that obtained when the same mixed
mineral manure was employed year after year on the same plot,

as on plot 5. Table XXVI. illustrates this point :

—
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Table XXVI.

—

Produce of Wheat by Mixed Mineral Manure eacli Year
succeeding Ammonia-salts, compared with that by Mixed Mineral Manure
Year alter Year.

12 Years, 1852— 18C3.

Plots. MANURES, &c.
Total.

Average
Auuuul.

Dressed Com, per Acre; in Bushels and Fecks.

17or IS
!

s

Mixed Mineral Manure, each year succeeding"!
| 225 3J

221 Of

18 3\

18 If

4 2| 0 \i

Weight per Bushel of Dressed Corn ; lbs.

17 or IS

5

Mixed Mineral Manure, each year succeeding) 58-0

o-i

Total Corn, per Acre ; lbs.

17 or IS

5

Mixed Mineral Manure, each year succeeding!
|
1-1,177

13,888

1181

1157

289 24

Total Straw (and Chaff), per Acre ; lbs.

17 or IS

5

Mixed Mineral Manure, each year succeeding"1

1 23,823

j

22,767

1985

1897

1,056 88

Total Produce (Corn and Straw), per Acre; lbs.

17 or IS

5

Mixed Mineral Manure, each year succeeding)
£8,000

36,655

3166

3054

1,345 112
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Assuming, as doubtless was the case, that at the commencement
the 3 plots were practically in very nearly the same condition of

productiveness, it might be supposed that the mixed mineral

manure applied each year after ammonia-salts, as on plots 17 or

18, thus providing the most favourable conditions for the pro-

ductive effect of the unexhausted nitrogenous residue, would
give a considerable increase beyond that 1 on plot 5, where the

mineral manure each year succeeded mineral manure. Table

XXVI. shows, however, that plots 17 or 18 gave annually only

about i bushel of corn, and f cwt. of straw more than plot 5.

Yet the average increase obtained in the years of the application

of the ammonia-salts on plots 17 or 18, though always succeed-

ing the mineral manure, would carry off little more than one-

third of the nitrogen supplied
;

whilst, as the next Table

(XXVII., p. 458) shows, this increase was considerably less

than when the ammonia-salts were used in conjunction with,

instead of in succession to, the mixed mineral manure.

Thus, in the course of 12 years, an annual supply of 400 lbs.

of ammonia-salts, each year succeeding the mixed mineral

manure, gave 45 bushels less corn, and 5475 lbs., or nearly 49

cwts., less straw, than the same amount of ammonia-salts used

each year in conjunction with the mixed mineral manure—being

an average annual deficiency of about 3J bushels of corn, and
rather more than 4 cwts. of straw, where the ammonia-salts were
used in the year after, instead of with the mineral manure.

Even adding the average annual increase (over the unmanured
produce) by the ammonia-salts succeeding the mineral manure,
to that by the mineral manure succeeding the ammonia-
salts, the amount scarcely reaches that obtained where the two
manures were used in conjunction. That is to say, the influ-

ence of the mineral manure succeeding the ammonia-salts seems
to have been to render practically available, at any rate no more
of the unrecovered residue of the supplied nitrogen than brought

up the increase in two years to that attainable in the one year

when the two manures were used together, the whole of the

remainder being still unaccounted for, so far as the immediate
increase of crop is concerned.

The facts brought to view in the last five Tables (XXIII.

—

XXVII. ), are of great scientific interest, and of great practical

importance.

It has been alleged by Baron Liebig that, in some of our experi-

ments, there has been so much more nitrogen annually applied

in manure than taken off in the increase of crop, that after a few
years the increase obtained on a further addition was not at all

due to the new supply, but would have been the same without it,
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Table XXVIT.

—

Produce of Wheat by Ammonia-salts each Year in con-

junction with the Mixed Mineral Manure, compared with that by Ammonia-
salts each Year succeeding the Mixed Mineral Manure.

12 Years, 1852—1863.

Plots.' MANURES, &c.

Total.
Average
Annual.

Dressed Corn, per Acre ; in Bushels and Pecks.

7

17 or 18

400 lbs. Ammonia-salts and Mixed Mineral Manure, "1

400 lbs. Ammonia-salts, each year succeeding!

436 2

391 If

36 U
32 2i

45 0| 3 3

Weight per Bushel of Dressed Corn ; lbs.

7

17 or 18

400 lbs. Ammonia-salts and Mixed Mineral Manure, )

400 lbs. Ammonia-salts, each year succeeding \

58-4

58-7

0-3

Total Corn, per Acre ; lbs.

7

17 or 18

400 lbs. Ammonia-salts and Mixed Mineral Manure,
-

!

400 Lbs. Ammonia-salts, each year succeeding!

27,306

24,652

2275

2054

2,654 221

Total Straw (and Chaff), per Acre ; lbs,

7

17 or 18

400 lbs. Ammonia-salts and Mixed Mineral Manure,
!

400 lbs. Ammonia-salts, each year succeeding!

50,539

45,064

4212

3755

5,475 457

Total Produce (Corn and Straw), per Acre

;

lbs.

7

17 or 18

400 lbs. Ammonia-salts and Mixed Mineral Manure,

)

400 lbs. Ammonia-salts, each year succeeding)

77,845

69,716

6487

5809

8,129 678
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by virtue of tlie large accumulation within the soil from, the

previous manuring. The results adduced show that there is no

foundation in fact for this assumption.

It is demonstrated that, of the nitrogen supplied in manure for

wheat, and not removed in the immediate increase of crop, so

much as remains in the soil is in such a state of combination, or

distribution, as to be extremely slowly recoverable by succeeding

crops of the same description. How far such residue would be

more rapidly available to a succession of crops of different

descriptions, taking different ranges within the soil, and having

different habits, and requiring different conditions, of growth

in other respects, is a very important question, both in a scientific

and practical point of view. It would be impossible to consider

adequately in this place the evidence in our possession bearing

upon this point; but it may be remarked, in passing, that it is

in favour of the supposition that other plants grown in alterna-

tion with the cereals do gather up, within a given time, more of

the nitrogen supplied for, but unused by, the latter, than a suc-

cession of them would do ; and even barley seems capable of

utilizing, within a given time, a much larger proportion of the

nitrogen of manure not recovered in the immediate increase of

the crop than wheat.

Although the excess of the nitrogen supplied in the manure
beyond that taken off in the increase of the crop for which it

was applied had such little influence upon the next succeeding

crop, analysis of the soils from several of the experimental plots

has shown that there is an accumulation of nitrogen in some
form. Nor can there be any doubt that, except in special cases,

soils become richer rather than poorer in nitrogen in the course

of cultivation
;
showing a gradual accumulation of nitrogen beyond

that annually available for the crops. In illustration, it is suffi-

cient to refer to the fact, that the percentage of nitrogen in

surface-soils is found to be much higher than in the subsoils on
which they rest ; that is to say, it is the higher the more they

are exposed to the contact of the roots, the debris of the crops,

the manure, and the atmosphere.

Leaving out of consideration the question whether or not there

is an actual loss of a portion of the nitrogen supplied in the

manure, either through the agency of the growing plant, or from
the transformation of nitrogenous compounds within the soil, and
evaporation in some form, or drainage beyond the reach of the

roots, the obvious practical conclusion from the results hitherto

adduced in this Section is, that, of the nitrogen supplied in

manure for the growth of wheat, a large proportion remains
unrecovered as increased yield in the immediate crop, and
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is but very slowly, if ever fully, recovered in succeeding

crops.

The next question to consider is, the degree, or limit, of effect on
succeeding crops, of the unexhausted residue of mineral manures.

This point is illustrated in a very interesting manner in the

coloured diagrams (I. and II.) facing p. 461.

The results obtained on plots 3, 10a, and 10b, to which dia-

gram I. relates, will be first noticed. The diagram, which will

be easily understood on inspection, shows at one view the general

character of the manuring, and the bushels of corn obtained per

acre, on each of the plots, in each of the 20 years of the experi-

ments (harvests 1 844-1 8G3 inclusive) ; and the following is a

more detailed description of the experiments and their results :

—

Plot 3 Was unmanured throughout the 20 years, and during
several previous seasons.

Plots 10a and 10b had the same mineral manure in the first

year (1843-4). 10a had ammonia-salts in each of the 19 succeed-

ing years. 10Z> had the same amounts of ammonia-salts in 17

out of the 19 years ; in the 3rd year of the experiments (184(3) it

was left unmanured, in the 5th (1848) it had mixed mineral

manure with the ammonia-salts, and in the 7th (1850) mixed
mineral manure alone. ,

The following Table shows the total amounts of the different

manures applied per acre on each of the two plots (10a and 10b)

during the 19 years, 1845-1863 inclusive:

—

Tablk XXVIII.

Plot 10a. riot 105.

10a
over or under

106.

lbs. lbs. Ib-s.

.•3092 3268 + 424
3468 3268 + 200

.. 400 -400

.. 300 -300
600. -600
400 -400
200 -200

In the 1st year (1843-4), although the land was in that state

of practical exhaustion consequent on the removal of turnips,

barley, peas, wheat, and oats since the last application of farmyard-

manure, plots 10a and 10b, manured with silicate of potass and
superphosphate of lime, gave less than half a bushel of dressed

corn, and only 77 lbs. of total produce more, per acre, than the

unmanured plot (3).
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Diagram 1.—Showing the*en'ects of Ammonia-salts Year after Year, alone, and with occasional Mineral Manure, &c.

Dole.

3

1844. 1845. 1846. 1847. 1848. 1849. 185C i. 1851. 1852. 1853. 1854. 1855. 1856. 1857. 1858. 1859. 1860. 1861. 1862. 1863.

AVERAGE ANNUAL.
19 Yeaks. 1845-1*).

Produce.
|

Increase.

Dressed Corn per Aire, ii Bushels and Pecks.

15 0 23 02 17 33 16 3i 14 3 19 1 15 .11 15 31
|

13 31 5 31 21 0| 17 0 14 2 19 32 18 0 18 H 12 31 11 11 16 0 17 1 16 H

10a

106

15 1}

31 3i ' 27 1| 25 3 1 19 1 32 22 26 Sjl 28 31 21 31 1 9 32 34 11 19 32
j

24 02 29 01
|

22 31 18 32 15 01 1 12 3| 1 2.'! 01 39 01 1 ( 24 12 8 01

31 31 17 21
|

25
|

25 " 32 1J 17 S3 28 21 22 01
j

15 2 39 03 28 01 1 27 22 34 2 27 3 25 2 18 21 15
'

32
|

24 31 43 21 26
1

J

10 0}

Diagram 2.—Showing the effects of Am eparatcly, in alternation, and in combination.•nonia-salts, and Mixed Mineral Manure, applied

Plots. 1852. 1853. 1854. 1855. 1856. 1857. 1858. 1859.
j

1860. 1861. 1862. 1863.
AVERAGE ANNUAL, 12 Ymm. 1852-03.

J

Froduoc.
|

Increase,
j

Description of Mwiure.

Dressed Corn per Acre, i i Bushels aud Pecks.

:! 13 3* 21 Oi 0 14 2 19 32 18 5 18 11 12 31 11 H 16 0 1 17 1 1 15 2 1 Unmanured, every year (also for 8 preceding years).

Mixed Mineral Manure alone, every year.16 3i io 0i 24 02 18 li 19 2i 23 3 19 ) 20 21 15 33 15 li 17 31
j

19 23 18 12 2 32

17 24 33 8 22 ' 44 01 18 02 31 0 20 li 20 2 18 2| 27 3 21 1 18 3i 3 11 Mixed Mineral Manure alternated with Ammonia-salts (Plots 17 and 18).

Ammonia-salts alternated with Mixed Mineral Manure (Plots 17 and 18).
IS 14 H If H 23 3i oj 17 33 40 2i 21 H 15 31 32 31 18 2

j

46 li' XI 21 1 17 Oi

In-/

111/,

1
34 li 19 1 24 03 29 01 ! 22 31 18 33 15 01 12 31 23 01 39 0J" 22 21 7 01 Ammonia-salts alone, every year (also for 7 preceding years).

Ammonia-salts alone, every year (also in the preceding year).

Ammonia-salts and Jlixed Mineral Manure, every year.

22 OJ
|

15 2 39 03 28 0i 1 27 23 I 34 2
I

27 25 2 18 21 15 32 24 31, 43 21 26 32 11 13

j

23 24 45 13
~33

1° (30 32 1 44 31 1 39 H1- 34 23 27 22 34 3|
i

"—Ti—:

35 3M 53 2} 36 1

1

20 31

Unmanured, Amraoniu-salts alune. Mixed Mineral Manure alone. Ammonia-salts and Mixed Mineral Manure.
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In tlie 2nd year (1845), 10a and 10b were both manured with

ammonia-salts at the rate of 330 lbs. per acre, and gave rather

more than 31f bushels of dressed corn, and rather more than

38 cwts. of straw, against scarcely 23J bushels of dressed corn,

and only 24^ cwts. of straw, on plot 3 without manure. Thus,

whilst a mixed mineral manure gave scarcely any increase what-

ever in the first year, ammonia-salts alone gave an increase of

rather more than 8J bushels of dressed corn, and about 13£ cwts.

of straw, in the second.

In the 3rd season (1845-0), ]0a being again manured with

ammonia-salts, gave nearly 27J bushels of - dressed corn, and 20

cwts. of straw, against not quite 18 bushels of dressed corn, and

13£ cwts. of straw, on the continuously unmanured plot (3).

Ammonia-salts, again used alone, gave, therefore, an increase

of nearly 9^ bushels of dressed corn, and about Gi cwts of straw.

But plot 10b was left this year unmanured, and it gave about

^ bushel less dressed corn, and £ cwt. less straw, than plot 3.

Here, then, . neither the unexhausted residue of the mineral

manure supplied in 1844, nor that of the ammonia-salts supplied

in 1845, gave any increase in 1846.

In the 4th year (1840-7), plots 10a and 10Z>, so differently treated

in the preceding year, were again equally manured with am-
monia-salts alone. The result was, almost identical amounts of

both corn and straw in the two cases, and an increase over the

unmanured plot of nearly 9 bushels of dressed corn, and about

cwts. of straw.

In the 5th year (1847-8), the two plots again received equal

amounts of ammonia-salts, but 10b had in addition a mineral

manure supplying potass, soda, magnesia, lime, sulphuric acid,

and phosphoric acid. Plot 1 0b was, therefore, in a more favour-

able condition than plot 10a, not only by virtue of this direct

supply of mineral constituents, but also on account of the less

exhaustion of them in 1840, when, being left unmanured, it gave

so much less both of corn and straw than plot 10a. The result

was, that, with 14f bushels of dressed com on the unmanured
plot (3), 10a, with ammonia-salts alone for the 4th time, gave

and 10b, with ammonia-salts for the 3rd time, and with
mineral manure in addition, rather over 25 bushels ; and the

amounts of straw were, on plot 3, 15^, on plot 10a rather more
than 21, and on plot 10Z> rather more than 26 cwts. There was,

therefore, an increase of 4i bushels of dressed corn, and 5f cwts.

of straw, on plot 10a ; and of 10J bushels of dressed corn, and

lOf cwts. of straw, on plot 10b ; or a difference in favour of 10/;,

due to the greater abundance of mineral constituents, of nearly

0 bushels of dressed corn, and of 5 cwts. of straw. There was,

then, already in the 4th year of the application of the ammonia-
VOL. XXV. 2 K
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salts alone, evidence of considerable relative deficiency of avail-

able mineral constituents, notwithstanding the application in the

1st year of silicate of potass and superphosphate of lime. Nor is

this to be wondered at when it is considered that, in the 4 crops

grown by ammonia-salts alone, there would probably be more than

five times as much potass, about three times as much phosphoric

acid, and more than thirty times as much silica removed from
the land, as would be lost to it in a whole course of rotation of

turnips, barley, clover, and wheat—supposing only the corn and
. meat to be sold, and the manure produced from the straw, and
the consumption of the roots and clover, to be returned to the

land.

In the 6th year (1848-9) both plots were again equally manured
with ammOnia-salts alone, and they gave almost identical quan-
tities of dressed corn, amounting to about 13J bushels more than

that on the unmanured plot
;

whilst, of straw, 10a gave an
increase of about 11 cwts., and the much less exhausted plot

10Z» only about 1 cwt. more.

In the 7th year (1849-50), 10a again received ammonia-salts

alone, and gave nearly 27 bushels of dressed corn and 27^ cwts.

of straw, which was equal to an increase over the unmanured
produce of nearly 11 bushels of corn and about 12J cwts. of

straw. 105, on the other hand, had a manure supplying libe-

rally every mineral constituent at all likely to be wanting,

except silica, but containing no ammonia, and the result was,

an increase over the unmanured plot of little over 2 instead

of 11 bushels of dressed corn, and of only about 2 instead

of \1\ cwts. of straw. Thus, even in the 6th year of their

application, ammonia-salts alone gave 9 bushels more dressed

corn and nearly 10:j: cwts. more straw, than the mixed mineral

manure alone, notwithstanding that a relative deficiency of

mineral constituents had shown itself 2 years previously, and
that even on 10Z», where so much less ammonia-salts had been

applied in previous years, there had still been considerably more
than twice as much nitrogen supplied as had been recovered

as increased yield in the crop. The defective result on 105, by
the mineral manure alone, could not be due to the want of avail-

. able silica, since the exhaustion of it was very much less than

on 10a, which, nevertheless, gave so much more produce. It

is, moreover, clear that, although the available supply of mineral

constituents had become defective in relation to the amount of

ammonia artificially supplied, it was still in excess relatively to

the annually available supply of nitrogen from natural sources.

From this time forward, for 13 consecutive years, plots 10a
and lOi received exactly the same amount of ammonia-salts

annually (200 lbs. sulphate and 200 lbs. muriate), and neither of
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tliom any mineral manure. During the first 2 years, the two

plots, previously so differently manured, gave almost identical

amounts of produce ; but from that time forward, 10Z>, which, in

the earlier years, had the ammonia-salts omitted twice, and twice

received the mixed mineral manure when 10a had none, gave

every year several bushels of corn (with its proportion of straw)

more than 10a.

It is clear that 10a had become relatively very deficient in

certain mineral constituents. Nor is this to be wondered at

when the circumstances of the experiment are considered. To
say nothing of silica and other constituents, the first 7 crops

taken from 10a removed about l-?r time as much phosphoric acid,

and more than twice as much potass, as were supplied in the

first year (1843-4). On the other hand, 10b received in manure
during the same 7 years, more than 1^ time as much phosphoric

acid, and more than twice as much potass, as were removed in

the crops. In other words, 10a was already much poorer, and

10b much richer, in both phosphoric acid and potass, than at the

commencement.
If these circumstances are borne in mind the Summary

Table XXIX., given overleaf, will have considerable interest.

During the 6 years, 1845-1850, plot 10a received 424 lbs.

more sulphate and 200 lbs. more muriate of ammonia than plot

106 ; but during the same period plot 10b received 600 lbs. pearl-

ash, 400 lbs. soda-ash, 200 lbs. sulphate of magnesia, 400 lbs.

bone-ash, and 300 lbs. sulphuric acid (sp. gr. 1*7), whilst plot

10a received no mineral manure. The result was, that whilst

both plots gave a considerable increase, 10a gave a total of 13{:

bushels of dressed corn, and 1278 lbs., or about 11\ cwts., of

straw, more than 10b—equal to an average annual increase of 2-^-

bushels of dressed corn and nearly 2 cwts. of straw, due to the

larger amount of ammonia-salts, notwithstanding the much more
favourable condition of 106 as to mineral constituents.

Over the next 13 years, 1851-1863, during which neither plot

received mineral manure, and both the same amount of ammonia-
salts annually, 10a, previously so much more exhausted of

mineral constituents, gave 51J bushels of dressed corn, and 5483
lbs., or about 49 cwts., of straw less than 105—equal to an average

annual deficiency of nearly 4 bushels of dressed corn, and of 3f
cwts. of straw. It is worthy of remark, however, that although

10b continues to give notably more produce than 10a, due to the

supply, and to the less exhaustion, of mineral constituents during
the earlier years, it appears to be of late progressively declining

in annual yield, and even somewhat more rapidly than 10a ;
for,

if the average annual produce of the last 6 years be compared
2 K 2 with
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Table XXIX.'

—

Produce of Wheat oh Plot 10a compared with that on 10?>,

during the G Years, 1845—1850, the 13 Years, 1S51—18G3, and the whole
It) Years, 1845—1863.

Plot 10a. Ammonia-salts every Year.

Plot 106. Without Manure the 2nd Year, with Mineral Manure the 4th and Gth

Years, and Ammonia-salts the 1st, 3rd, 4th, 5th, 7th, and succeeding Years.

Plots.

6 Years, 1845—1850. 13 Years, 1851—1863.
;
19 Years, 1845— 18G3.

Total.}
Average
Annual. Total.

Average
Annual. Total.

Average
Annual.

Dressed Com, per Acre ; in Bushels and Pecks.

10(!

106

10a over or under 106

1G3 2f

150 If

+ 13 1

27 \\ " 300 \\

25 OJ
j

1 351 Z\

+ 2 1 -51 2i

23 0£

27 Oh

-' °
1

I

: 4G4 0

502 1|

-38 lj

24 If

2G If

-2 0

"Weight per Bushel of Dressed Corn ; lbs.

10a

106

10a over or under 106

G0-3

60-6

56-3

57*4

57- G

58- 4

-0-3 -1-1 -0-8

Total Corn, per Acre ; lbs.

10a

106

10a over or under 106

10,728

9,833

1788

1639

19,194

22,254

1476

1712

29,922

32,087

1575

1689

+ 895 + 149 -3,060 -23G ! -2165 -114

Total Straw (and Chaff), per Acre ; lbs.

10a

106

10a over or under 106

17,708

16,430

2951

2738

34,302

39,785

M

2639 ij 52,010

3060 ! 56,215

2737

295S

+ 1,278 + 213 -5,483 -421 1-4,205 — 221

Total Produce (Corn and Straw), per Acre ; lbs.

10a 28,436 4739 53,496 4115
,
81,932 4312

106 26,263 4377 62,039 4772 ' 88,302 4647

10a over or under 106 + 2,173 + 362 -8,543 -657 -6,370 -335
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with that of tlic preceding 6, it is found that, whilst 10a has given

\\ bushel of dressed corn and 180 lbs. of straw, 10/; has given

\\_ bushel of dressed corn and 304 lbs. of straw, less over the

later than over the earlier period.

Over the whole 19 years, plot 10a, with its larger amount of

ammonia-salts and less supply of mineral constituents, gave

38^- bushels of dressed corn, and 4205 lbs., or about 37^ cwts., of

straw less than 10ft—equal to an average annual deficiency of 2

bushels of dressed corn, and nearly 2 cwts. of straw.

Here, then, is an obvious case of exhaustion of available

mineral constituents relatively to the available supply of nitrogen,

and also a very marked effect from the unexhausted residue of the

mineral manures applied in the earlier years.

It would be inappropriate to go into detail as to the compara-

tive exhaustion of the two plots in respect to individual mineral

constituents without adducing the results of analysis relating to

the subject. But it may be stated generally, that the average

percentage of mineral matter is considerably lower in the pro-

duce of plot 10a, than in that of plot 3 without manure ; and

further, that in the ash of the grain the proportion of phosphoric

acid, and in that of the straw the proportion of the silica more
particularly, is becoming reduced. During these 19 years, how-
ever, there have been removed from the plot as much phosphoric

acid as would suffice for more than 50 years, as much potass as

would suffice for more than 100 years, and as much silica as

would suffice for more than 500 years of ordinary rotation, where
only corn and meat are sold, and the due proportion of the home-
manures are periodically returned to the land ; whilst the first

five crops of the twenty would remove about as much phosphoric

acid, and the first three about as much potass, as was supplied

in the first year of the experiments.*
5 Under such very un-

usual treatment, it is ' certainly not surprising that the annually

available mineral constituents of the soil should prove to be

insufficient.

Diagram II. (facing p. 461), further illustrates the point in

epiestion. There are there shown, side by side, the bushels of

dressed corn per acre, in each of the last 12 years of the experi-

ments, on plots 3, 5, 17, 18, 10a, 10ft, and 7 ; and the further

* Baron Liebig tells his readers that we applied in the first year as much soluble

phosphoric acid as would be contained in about 1750 lbs. of guano. The fact

is. that the total phosphoric acid applied would be contained in about one-half

that amount of Peruvian guano of average composition. He also misrepresents

our conclusions ; and so, as in other instances, by the aid of his own mis-
statements, makes a point for ridicule where he cannot controvert. (Einlcitung

r.nd 'Natural Laws of Husbandry,' pi 300, and context,)
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conditions and results of the different experiments will be suffi-

ciently understood from the following few comments.
It is seen, as shown in another form in Table XXVI., that

plots 5, and 17 or 18, give almost identical amounts of average
annual produce, and therefore of average annual increase over
plot 3, during the 12 years in question—the one (plot 5) having
mixed mineral manure alone every year, but succeeding heavy
dressings of mineral manure and ammonia-salts in preceding
years, and the others having the same mixed mineral manure
each year succeeding an excess of ammonia-salts in the pre-

ceding year, and succeeding also, as on plot 5, mixed mineral
manure and ammonia-salts in the eai-lier years.

But the point which it is the chief object of Diagram II.

to illustrate is, the very different effect of a given amount of

ammonia-salts according to the supply of available mineral con-

stituents within the soil.

During each of the 12 years, plots lOer, 10b, 17 or 18, and 7,

each received exactly the same amount of ammonia-salts
;
and,

taking the results of each year separately, the qrder as to amount
of produce is, invariably—plot 7 (highest), 17 or 18, 10Z>, and 10a
(lowest) ; that is, the lowest where the mineral constituents were
the most exhausted, and the highest where their supply was most
liberal.

The point is also well illustrated by reference to the average

annual results over the 12 years. Thus, the average annual

increase (over the unmanured produce) was :—on 10a, with

ammonia-salts alone (not only each year of the 12, but for seven

years previously), 7-J- bushels of dressed corn, and nearly 8J cwts.

of straw ; on lOj, also with ammonia-salts alone every year of the

12, and for some years previously, but with mineral manure in two
of the seven preceding years, nearly \\\ bushels of dressed corn,

and V&\ cwts. of straw ; on 17 or 18, where ammonia-salts each

year succeeded mineral manure, 17-^ bushels of dressed corn, and

nearly 18f cwts. of straw
;
and, lastly, on plot 7, with the ammonia-

salts and mixed mineral manure used each year together,

ncarlv 21 bushels of dressed corn, and 22f cwts. of straw.

With the same amounts of ammonia-salts, therefore, there was
a difference in the amount of increase of produce annually ob-

tained of from 7i bushels of dressed corn and nearly 8-J cwts. of

straw, to 20£ bushels of corn and 22f cwts. of straw, according

to the supply of available mineral constituents within the soil.

There was a difference of from 7^ bushels of corn and nearly 8^-

cwts. of straw, to nearly 11J bushels of corn and 12£ cwts. of

straw, due to the application of mineral manure twice in the

earlier years of the experiments (10b) ; and there was a difference
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of from 17 J bushels of dressed corn and nearly 18J cwts. of

straw, to 20^ bushels of corn and 22f cwts. of straw, due to the

application of the mixed mineral manure each year in conjunction

with the ammonia-salts, instead of each year preceding them as

on plots 17 or 18.

In the greater amount of increase on 10b than on 10a, there is

striking evidence of the permanent and lasting effect of the unex-

hausted residue of the artificially applied mineral constituents,

if only available nitrogen be provided within the soil. On the

other hand, the greater amount of increase on plot 7 than on

plots 17 or 18, shows the much greater effect of the mineral

constituents when applied at the same time with the ammonia-
salts. Nevertheless, there is no doubt that even plots 1 7 and 18

received much more of all those mineral constituents that were

supplied than was removed of them in the crops. The con-

dition and distribution of the constituents within the soil, would,

however, be very different in the two cases.

The very interesting and important results which have been

briefly passed in review in this Section, especially those to which
the coloured Diagrams refer, may be still more briefly sum-
marised as follows :

—

1. A somewhat heavy loam, of fair average wheat-producing

quality, taken at the end of a five-course rotation since manuring,

gave scarcely any increased produce of wheat in the year of the

application when manured with a mixture of silicate of potass

and superphosphate of lime ; but it gave a very considerable,

though progressively diminishing, amount of increase, when
afterwards manured for 19 consecutive years with ammonia-salts

alone.

2. It is obvious that, taken in the condition of practical

exhaustion specified, the soil still contained an excess of annually

available mineral constituents, relatively to the annually avail-

able nitrogen supplied by soil and season without manure.
When, however, large quantities of ammonia-salts were annually

applied, the relative deficiency of mineral constituents became
apparent, even as early as the fourth year of their application.

3. When ammonia-salts were applied, the greater portion of

the nitrogen remained unrecovered as increased yield in the crop
for which it was employed.

4. The unexhausted residue of nitrogen supplied as manure,
was but very partially and very slowly recovered as increased

yield in succeeding years, even when followed by the liberal

application of such mineral manure as was very effective when
used in conjunction with newly applied ammonia-salts.

5. Mineral constituents supplied in the soluble form in the
5th and 7th years of the experiments (though giving very little
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increase when in the latter year they were used alone), continued

to increase the effect of ammonia-salts afterwards annually applied

for 13 consecutive years.

6. A given amount of ammonia -salts gave very different

amounts of increase, according to the supply of available mineral

constituents within the soil
;

giving very much more when
mineral manures were applied in the same, than in the preceding

year, notwithstanding that, in the latter case, there could be no
deficiency, though doubtless less favourable condition and dis-

tribution of the mineral constituents.

7. The same mineral manures which were very effective when
supplied with ammonia-salts, gave very little increase of pro-

duce when used alone year after year for 12 years, although

following an excess of ammonia-salts applied in preceding years i-;

and they gave very little more when they were applied every year

succeeding an excess of ammonia-salts applied in the immediately

preceding year.

8. The unexhausted residue from previous mineral manuring,
though it served as an effective reserve against exhaustion, had
little or no effect in increasing the growth of wheat without

the aid of available nitrogen provided within the soil. An
unexhausted residue from previous nitrogenous manuring had
also but little influence upon the immediately succeeding crops,

even when aided by the application of mineral manures.

The bearing of the facts adduced in this Section, upon the

question of the probable influence on the mineral wealth of our

soils, of the use of artificial nitrogenous manures, under the cir-

cumstances, and in the degree, in which they are generally em-
ployed in the ordinary course of agriculture in this country, will

be considered further on, when the whole of the experimental

evidence which it is proposed to bring forward in the present

Report is before the reader.

With regard to the bearing of the results on the subject of the

next Section, it is obvious that the degree and limit of effect of

the unexhausted residue of previous manuring, whether nitrogen-

ous or mineral, are such that, if the circumstances of the different

plots are duly considered, there will be little danger of misinter-

preting the results obtained on the application of the different

manures year after year on the same plot during the last 12
years.

IT I. Average annual results over the last 1 2 years.

Subject to such reservations as the facts already adduced sug-

gest, and to others which will be referred to in the course of the

discussion, attention may now be directed to the average annual



Report of Experiments on the Growth of Wheat. 409

results over the last 12 years, from each description of manure
applied year after year on the same plot, during the whole of

that period. These are given in Table XXX., pp.470, and 471.

The details of the manures are given in Appendix Table IX.,

and are further explained in the Notes at p. 163, facing that

Table. The details of the produce of each separate plot in each

separate year will be found in Appendix Tables X.—XXVI.,
pp. 164-185.

It may be explained tlfat in the Summary Table XXX.,
wherever the plots are divided into two (a and b), and both por-

tions are manured alike, giving duplicate experiments and results,

the mean of the two only is given.

Average Annual Produce icithout Manure.

There were three plots entirely unmanured during the last

12 years of the experiments to which the results in Table XXX.
refer. Plot 3, had been unmanured for the 8 preceding years

also, as well as during the 5 years of rotation before the experi-

ments commenced. Plot 20, which was at the other side of the

field, had been unmanured the same number of years as plot 3,

with the exception that in the third year it received a mixture of

the surplus of the artificial manures used on the other plots. Plot 4
had been unmanured during the last 12 years only

;
during the

preceding 7 years it had been manured with large quantities of

superphosphate of lime and sulphate of ammonia, and in the first

year of the 20 was manured with the ashes of farmyard manure.

Plot 3, which had grown wheat without manure for the whole
20 years, and plot 20 for 19 out of the 20, gave almost identical

average annual amounts of produce over the last 12 years. On
almost every point, however, plot 20 gave slightly the better

result ; but the difference is so small that the experiments mutually
confirm each other, and the produce of plot 3 (continuously un-
manured) is adopted as the standard by which to compare that

of the manured plots.

Its average annual yield per acre over the 12 years was 15-J-

bushels of dressed corn, and 1662 lbs. or nearly 15 cwts. of straw.

The average weight per bushel of the dressed corn was lower than

in any case but two of the manured produce ; but the proportion
of corn to straw was almost exactly the same as with farmyard
manure, and higher than in most cases with artificial manure.
The tendency to produce a fair proportion of corn to straw was,

therefore, without manure, more than equal to that under the
majority of the conditions with manure ; and the low weight per
bushel was, doubtless, due to the sluggish growth and consequent
defective power of ripening.

Plot 4)
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Experiments at Eothamsted on the Growth of

Table XXX.

—

Average Produce, and Increase by Manure,

Plots.

3
20
4

5 (a S{ b)

21

22
~0 (a <f- b)

7 (a # b)

8 (a # 6)

16 (a #6)

(l7 (a £6)

J
oi-

ls {a$b)

10 0)

10(6)
11 (a#o)
12 (a $ b)

13 (a # 5)

14 (a<$-6)

9(a)

9(«)

15(a)

15(6)

19

Manures per Acre, per Annum, for 12 Years ; 1852-1863.

(For further particulars see Appendix Table IX. and Notes, pp. 102-3 ; and
fur the Manures previous to 1852 see Appendix Tables I,-VIII. pp. 146-161).

14 Tons Farmyard Manure, every year (20 years, 1844-63)

Unmanured (20 years, 1844-G3)

Unmanured (17 years, 1847-63)

Unmanured (12 years, previously Superphosphate of Limet
and Ammonia-salts)

I

Superphosphate of Lime 1 (10 years, 1848-63)

Sulphates of Potass, Soda, and Magnesia (15 years, 1S49-63)

Mixed Mineral Manure 3

100 lbs. Muriate Ammonia, and Mixed Mineral Manure ..

100 lbs. Sulphate Ammonia, and Mixed Mineral Manure ..

200 lbs. Ammonia-salts 3
, and Mixed Mineral Manure

400 lbs. Ammonia-salts, and Mixed Mineral Manure ..

600 lbs. Ammonia-salts, and Mixed Mineral Manure ..

800 lbs. Ammonia-salts, and Mixed Mineral Manure ..

(Mixed Mineral Manure (in alternation with 400 lbs. Ammo-'j
nia-salts) I

400 lbs. Ammonia-salts (in alternation with Mixed Mineral
(

Manure) J

400 lbs. Ammonia-salts, alone (19 years Ammonia-salts alone, 1

1845-63) J

400 lbs. Ammonia-salts, alone (13 years, 1851-63)

400 lbs. Ammonia-salts, and Superphosphate of Lime
400 lbs. Ammonia-salts, Superphosphate of Lime, and Stil-")

phate of Soda /

400 lbs. Ammonia-salts, Superphosphate of Lime, and Sul-i

phate of Potass J

400 lbs. Ammonia-salts, Superphosphate of Lime, and Sul-1

phate of Magnesia j

550 lbs. Nitrate of Soda, and Mixed Mineral Manure 4

550 lbs. Nitrate of Soda, alone 5

Produce, &c.

Dressed Corn.

Quantity.

bush. pks.

35 U
15 2

15 2|

16 3?

18 1

16 H
18 l|

22 Of
21 2f

400 lbs. Ammonia-salts, Mixed Alkalies 6
, and Superphos-1

phate of Lime 7
I

300 lbs. Ammonia-salts, Mixed Alkalies,0 Superphosphate of|

Lime," and 500 lbs. liape-Cake ]

300 lbs. Ammonia-salts, Superphosphate of Lime,7 andl
500 lbs. Rape-cake /

38 0
38 2

Weight
per

Bushel.

18

32

22

20
29

35

34'

35

34
25

33

34

31

2.1

3f

Of

21

lbs.

59-3

56- 5

57- 0

57*2

57*5
57-2
57-9

57*9
57- 8
58 - G

58-4
57-8
57- 6

58- 0

58-7

55- 9

57- 0
56- 5

58- 3

58-0

58'3

57'1

55-4

58-0

58-7

58-1

1 " Superphosphate of Lime"—4 parts Bone-ash, and 3 parts Sulphuric Acid, Sp. gr. V7.
• " Mixed Mineral Manure"—Superphosphate of Lime, and Sulphates of Potass, Soda, and Magnesia.

3 " Ammonia-salts "—equal parts Sulphate and Muriate of Ammonia of Commerce.
* 0a—the Mixed Mineral Manure not applied until the 12th Season, 1854-5; and only 475 lbs. NitW
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Wheat Year after Year ok the same Land,

per Aero, per Annum, over 12 Years, 1852-G3.

PnonrcE, &c.

152

92

,03

47

89

Total
Produce
(Coin
and

Straw).

lbs.

6101

2G26
2703

2804

2989
2792
3054

3727
3070
4783
G487
7097
7577

4038

4754
5092

6147

6173

6199

6587
480S

5883

6214

5537

Corn
to

100
Straw.

57-9

v.

57'8
57-9

61-6

61- 9

58- 0
62- 0

59- 7

59-0
59-0
54-1
50-4
47-3

3179 59-7

5809 55-0

54-0

54- 6

57-1

55- 7

54-9

54-9

48- 5

49- 8

54-9

54-4

57-2

Increase.

Dressed Com.

Over
Un-

manured
(riot 3).

bush. pks.

19 34

0 Oi

1 H

3

si
3|

232f6

6 Of
12 3^

20 3j
22 2"

23 O

3 1J

17 0i

7 0J

11 1?
14 0|

19 2f

19 Oi

19 2

19 0
10 11

17 2f

19 1}

16 03

Over
Mixed
Mineral
Manure
(Plots

5a d> b).

Total Corn. Straw and Chaff.

Over
Un-

Over
Mixed
Mineral

Over
Un-

Over
Mixed
Mineral

Total Produce.

Over
Un-

manured. Manure manured
(Plot 3). (Plots (Plots).

5a <£ b).
j

3

1

H
3§
01-1

bush. pks. I lbs.

!
1268

25

108

179
61

193

420
398
807
1311

1418
1461

223

1090

471

729
895

1236

1220

1234

1197

657

0 If

14 Of

4 0J

8 2

11 Of

16 3

16 OA

16 2i

16 01

7 li

14 3 i; 1124

16 If

13 1

1222

1052

lbs. lbs.

2207

52

70

184
105
235

227
j

681
205 l| 646
614 j

1350
1118 I 2550
1225 !

3053

1268
I

3490

30

897

278

536
702

1043

1027

1041

1004
464

931

1029

859

330

2093

941

1399
1571

2285

2327

2339

I
2764
1525

2133

2366

1859

Manure manured
(Plots (Plot 3).

5a iSs V).

lbs.

446
411
1115

I

2315
2818
3255

i

95
j

1858

706

1164
1336

2050

2092

2104

2529
1290

1898

2131

1624

lbs.

3475

77

178

363
166
428

1101

1044
2157
3861
4471

4951

553

3183

1412

2128
2466

3521

3547

3573

3961
2182

3257

3588

2911

Over
Mixed
Mineral

Mantra
(Plots

5a & b).

lbs.
1

673
616
1729
3433
4043
4523

125|

2755
J

984

1700
2038

3093

3119

3145

3533
1754

2829

3160

2483

loda for the 9th, and 275 lbs. for the 10th, and 11th Seasons.

66—in the 9th Season only 475 lbs. of Nitrate of Soda.

'Mixed Alkalies''—Sulphates of Potass, Soda, and Magnesia.

*^or PlotB 1 5a, 1 56, Mid 1 9, the Bone-ash decomposed by Muriatic Acid ofCommerce, instead of Sulphuric Acid,
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Plot 4, unmanured for the 12 years only, and manured for 7 years

previously with superphosphate of lime and ammonia-salts, and
for 1 year with the ashes of farmyard dung (supplying- very much
more phosphoric acid than was removed in the crops, and con-

siderably more of nitrogen and of every mineral constituent than

was removed in the increase of the crops), gave an annual average

during the subsequent 12 years of nearly 1^ bushel of dressed

corn, and a little straw also, more than either plot 3 or plot 20.

Rearing this difference in mind, we shall see that the result

accords very well with that of the other unmanured plots
;
and, as

shown more in detail in Section II., usefully indicates the limit

of effect on immediately succeeding crops of an unexhausted

residue from previous manuring. It is worthy of remark, how-
ever, that the produce of this plot had nearly as high a pro-

portion of corn to straw as that of any in the entire series
;
being

only surpassed on this point by that of plots 0 and 5, on which,

as on plot 4, phosphoric acid would be present in large pro-

portion relatively to other constituents, when compared with the

condition of other plots in this respect.

An average annual produce of wheat, amounting to from 15 to

10 bushels of corn, and from' 15 to 16 cwts. of straw, without

manure of any kind, is looked upon by many as an extraordinary

yield, and as indicating a somewhat unusual quality of land. There
is no doubt that it bears a higher proportion than might be ex-

pected, to the produce obtained, even under rotation with periodical

manuring, in a large majority of cases where land is badly farmed,

and deficient range and aeration of soil, luxuriant weeds, and
defective manuring, have all their share in the miserable result.

The experimental land, though kept extremely clean, was not,

however, ploughed more deeply than in the ordinary practice of

the farm
;
and, there can be little doiabt, that a large proportion of

those soils of the country which are recognised as possessing

average wheat-producing qualities, would yield very similar

results, if kept equally clean and otherwise as well cultivated
;

whilst some would, under like conditions, produce much more,

though, many light soils probably much less.

Average Annual Produce hij Farmyard Manure.

The average annual produce by farmyard manure over the last

12 years was 35$ bushels of dressed corn, and 3869 lbs. or about

34£ cwts. of straw
;
equal to an average annual increase over the

produce of plot 3 of nearly 20 bushels of corn, and nearly 20 cwts.

or 1 ton of straw.

As has been already pointed out (see Table XXIII. and com-
ments thereon), whilst the average annual produce without

manure was nearly the same during the earlier and the later
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years, that by farmyard manure was very much greater over the

last 10 than the first 10 years of the experiments; though it

increased in a considerably less degree during the last G as com-

pared with the preceding 6 years.

The total produce during the 20 years was, without manure,

o24;;, and with farmyard manure (548g bushels of dressed corn;

and without manure 302^, and with farmyard manure 627f cwts.

of straw ; or almost exactly double the amount of corn, and more
than double the amount of straw, with the farmyard manure. It

further gave nearly double as much average annual increase of

corn, and more than li times as much increase of straw, over the

second as over the first 10 years ; and whilst the weight per

bushel of the dressed corn was, without manure lower during the

later than during the earlier half of the period, with the farmyard

manure it was higher during the later period.

During the whole 20 years 280 tons of farmyard manure were

applied per acre, and there have been yielded about 18^- tons of

corn and nearly 31^ tons of straw, equal to nearly 50 tons of total

produce. The manure applied would not only convey to the

land more of every constituent than was contained in the increase;

of crop, but nearly twice as much dry organic matter, and much
more than twice as much of nitrogen, phosphoric acid, and

potass (and probably every other mineral constituent), as was
contained in the total produce removed from the land. There
has, therefore, been a great accumulation of constituents by the

soil. No wonder, then, that the plot should yield such a much
higher average annual produce during the later than during the

earlier years. On the other hand, several of the artificial manures
gave a considerably higher average produce than the farmyard
manure ; and whilst several gave more than 50 bushels in the

twentieth season, 1863, without any artificial supply of either

available silica or carbonaceous organic matter during the whole
period of the experiments, the farmyard manure gave only 44
bushels, and also less straw. It gave, however, the highest weight

per bushel in the series.

A consideration of the results obtained by the other manures
will indicate to which of the constituents of the farmyard manure
its effects were mainly due, and which were superfluous, if not

even in some way instrumental in limiting the productive activity

of the constituents associated with them.

Average Annual Produce by Mineral Manure alone.

Plots 0, 1, and 5 had each mineral manure alone during the

last 12 years.

• Plot 0 was manured with a large quantity of superphosphate
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of lime alone in each of the 12, and in the 4 preceding years, and
previously with Peruvian guano or the mixture of the surplus of

the other manures. Under these conditions the average annual

produce during the last 12 years was 184; bushels of dressed corn,

and 1846 lbs., equal about 1GJ cwts. of straw; equivalent to an
average annual increase over the unmanured plot of only 2'^

bushels of corn, and 184 lbs. of straw, and to a deficiency com-
pared with the produce by farmyard manure of about 17 bushels

of corn, and 18 cwts. of straw. Since a portion of the small

increase was, doubtless, due to the unexhausted residue of previous

nitrogenous manuring, it is obvious that but little remains to be

attributed to the subsequent annual supply of superphosphate of

lime. It is obvious, too, that if it were in mineral constituents

that the soil had become relatively deficient by the previous

cropping, it was not for want of phosphoric acid alone that the

plot yielded so little more produce than was obtained without

manure, and so much less than was obtained with farmyard

manure.
Nor was it in potass, soda, magnesia, and sulphuric acid alone,

that the soil had become relatively exhausted ; for on plot 1 these

constituents were supplied liberally every year for 15 consecutive

years, and the average annual produce and increase over the 12

years were even less than on plot 0 with superphosphate of lime.

The increase over the unmanured produce was, in fact, not quite

1 bushel of dressed corn, and not quite 1 cwt. of straw, per acre

per annum.
Plot 5, was manured with a mixture of both superphosphate of

lime, and the sulphates of potass, soda, and magnesia, supplying

to the soil much more of probably every mineral constituent, except

silica, than was taken off in the crops. But this mixture gave

scarcely any more increase than the superphosphate of lime

alone, and part of that which it did give has been shown to be

most probably due to the unexhausted residue of previous nitro-

genous manuring.

It was not, therefore, for want of mineral constituents, unless

of available silica, that the soil had become, by the previous

cropping, incapable of producing full wheat crops. The defective

result, as compared with that by farmyard manure, was obviously

due to the want of some constituent which was supplied by it,

but not in either of the artificial mineral manures. The questions

arise—was the wanting constituent available silica?—was it

organic matter yielding carbon to the plant ?—or was it nitrogen

in some available form of combination? These questions will

be pretty satisfactorily answered by the results considered in the

next Section.
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Average Annual Produce hy Mineral Manure and Ammonia'
Salts.

The plots included in this series are Nos. 21, 22, 6, 7, 8,

and 1G, to each of which exactly the same mixed mineral manure

(consisting of superphosphate of lime and the sulphates of potass,

soda, and magnesia) was applied as that which was used alone

on plot 5, and then gave less than 18J bushels produce, and less

than 3 bushels' increase of dressed corn ; but it was now em-
ployed in conjunction with ammonia-salts, in amounts varying

from 100 lbs. to 800 lbs. per acre per annum.
On plot 21 the mixed mineral manure was used with 100 lbs.

of the muriate, and on plot 22 with 100 lbs. of the sulphate of

ammonia of commerce. The muriate contained rather more
ammonia than the sulphate, and gave rather more than 22 bushels,

whilst the latter gave rather less, and also rather less straw. The
increase over the produce by the mixed mineral manure alone,

was 3f bushels of corn and 4 cwts. of straw with the muriate,

and 3|- bushels of corn and rather less than 3f cwts. of straw

with the sulphate. In each case, therefore, the addition of

100 lbs. of ammonia-salt to the mixed mineral manure, gave
more increase over the produce by the mineral manure alone,

than was obtained over the unmanured produce by the use of the

mineral manure itself, though it supplied annually an abundance
of potass, soda, magnesia, lime, phosphoric acid, and sulphuric

acid.

Yet the proportion of increase obtained for a given amount of

ammonia in these two experiments was less than is usual when
such moderate quantities are used. Indeed, the results which
follow will show that it was considerably less than when twice,

and even four times as much ammonia was employed with the

same mineral manure. The fact is, plots 21 and 22 were com-
paratively short lengths of land, so near to the hedge-green as to

be to some extent affected by trees (especially 21), and they were
only brought under exact experiment in the ninth and succeeding
years as being the most eligible of the remaining unallotted por-

tions of the experimental field. Their results are, therefore, not

so trustworthy as those obtained on the other and larger areas.

On plots 6, 200 lbs. of ammonia-salts (equal parts sulphate

and muriate) were used with the mineral manure, and the mixture
gave an average annual produce of 28J bushels of dressed corn,

and 3012 lbs. = nearly 27 cwts. of straw, or an increase over the
produce by the mixed mineral manure alone of 9g bushels of corn,

and 1115 lbs. = nearly 10 cwts. of straw, which is much more for

a given amount of ammonia than was obtained on plots 21 and 22,
where the smaller amounts of ammonia-salts were employed.
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On plots 7, the amount of ammonia-salts was again doubled,

400 lbs. being1 now used. The average annual produce amounted
to 36f bushels of dressed corn, and to 4212 lbs. = about 37^ cwts.

of straw ; and the increase over the produce with the mixed
mineral manure alone was very nearly 18 bushels of dressed corn,

and 2315 lbs. = about 20h cwts. of straw.

The proportion of increase for a given amount of ammonia-
salts was in corn not quite so great, but in straw rather more,
when 400 than when only 200 lbs. of ammonia-salts were used.

But 400 lbs. is a very heavy dressing ; and although it may,
under favourable circumstances, give proportionally as much
increase as a smaller amount, it is doubtless more than in the

case of the soil in question, or indeed of most soils, is calculated

to give on the average of seasons, a maximum result for a given

amount of ammonia employed.

Still, even with GOO lbs. of ammonia-salts (plots 8) there was
a further increment, and with 800 lbs. '(plots 16) still a further

increment of increase
;
though at a much diminishing rate for a

given amount of ammonia the greater the quantity employed,

and the diminution was the greater in the corn than in the straw.

Thus, by the addition to the mixed mineral manure of 200 lbs.

of ammonia-salts there were obtained 9f, by 400 lbs. nearly I 8,

by 600 lbs. little more than 19h, and by SOO.lbs. little more than

20 bushels increase of corn ; and of increase of straw there was
obtained by 200 lbs. of ammonia-salts 1115 lbs., by 400 lbs.

2315 lbs., by 600 lbs. 2818 lbs., and by 800 lbs. 3255 lbs. Ex-
hibited from a more striking point of view, the result is, that

each successive increment of 200 lbs. of ammonia-salts gave

increased produce as under :

—

Corn. Straw.

1 Z Bush. pks. " lbs.

1st increment (200 lbs. applied) gave 9 3 i and 1115
2nd increment (400 lbs. applied) „ 8 0i „ 1200 more than 200 lbs.

3rd increment (GOO lbs. applied) „ 1 2k „ 503 „ 400 lbs.

4th increment (800 lbs. applied) „ 0 2 „ 437 „ GOO lbs.

It is seen that any additional produce yielded by the use of

more than 400 lbs. of ammonia-salts per acre, was obtained at

the cost of very much more ammonia for a given amount of

increase. Moreover, as an inspection of Table XXX. will show,

the weight per bushel of dressed corn was less, and the proportion

of corn to 100 of straw very much less, under the influence of

the excessive amounts of ammonia-salts.

Before leaving this series of experiments, attention should be

called to the fact, that where 400 lbs., and upwards, of ammonia-
salts were used in conjunction with the mixe'd mineral manure,

the produce, both corn and straw, exceeded that by farmyard
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manure, with all its supply of silica, and organic matter yielding

carbon, both of which were entirely absent in the artificial

manures. To this point further reference will be made.

Average Annual Produce by 400 lbs. of Ammonia-Salts per Acre,

alone, in alternation with the Mixed Mineral Manure, and in

combination with different descriptions of Mineral Manure.

Throughout the preceding series the same mixed mineral

manure was always used, but in conjunction with varying amounts
of ammonia-salts. In the series now to be considered, a fixed

quantity of ammonia-salts (400 lbs. per acre per annum) was
employed throughout, but under varying conditions as to the

supply of mineral constituents.

The results of this series which stand first in order in the Table,

those of plots 17 and 18, where the ammonia-salts were used in

alternation with the mixed mineral manure, have been so fully

discussed in Section II. (pp. 457-8 and 466-7) that it is only

necessary here to recall attention to the fact, that under these con-

ditions the 400 lbs. of ammonia-salts gave an average annual in-

crease of scarcely 14J- bushels of dressed corn, and only 1858 lbs.

= 16J cwts. of straw, more than the mineral manure alone ; whilst

the same amount of ammonia-salts, used in conjunction with the

mineral manure, as on plots 7, gave an increase of nearly 18
bushels of dressed corn, and 2315 lbs. = 20f cwts. of straw.

It has also already been shown how much less was the effect of

400 lbs. of ammonia-salts when used for 19 years without mineral

manure, as on plot 10a, or for 13 years only, as on plot 10b,

than when they were used in conjunction, or even in immediate
alternation, with the mixed mineral manure.

The results next in order, those of plots 11, 12, 13, and 14,

show in an interesting manner the more or less diminished effect

when the mineral manure was less complete than the so-called

"mixed mineral manure" employed on plots 17, 18 and 7, and
occasionally on plot lQb.

During the first 8 years of the 20, that is, during the 8 imme-
diately preceding the 12 the average produce of which is now
under consideration, plots 11, 12, 13, and 14, all received in

manure from 2^ to 3 times as much phosphoric acid as was taken

off in the crops, and all much about the same excess. Of potass,

all four plots yielded much about the same amount in their

produce ; but whilst plot 11 received no direct supply in manure
(only a small quantity in rapecake), plots 12, 13, and 14, each
received from two to three times as much as was removed from
them ; the accumulation being somewhat the greatest on plot 13.

During the last 12 years, in addition to the 400 lbs. of am-
monia-salts per acre per annum, plots 11 have had superphosphate

VOL. XXV. 2 L
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of limp, plots 12 superphosphate of lime and sulphate of soda,

plots 13 superphosphate of lime and sulphate of potass, and
plots 14 superphosphate of lime and sulphate of magnesia. The
object of this arrangement was to trace, by the exclusion of
certain constituents, the point at which they, respectively, be-

came deficient.

Up to the present time there is scarcely an appreciable difference

in the amounts of produce on plots 12 with soda to the exclusion of

potass and magnesia, on plots 13 with potass to the exclusion

of soda and magnesia, and on plots 14 with magnesia 4to the

exclusion of potass and soda. It is obvious, therefore, that either

the available natural, or the previous artificial, supplies of the

respective bases within the soil, have so far prevented relative

deficiency of either.

When, however, the produce of these three plots is com-
pared with that of plots 7, manured each year with the same
amounts of ammonia-salts and superphosphate of lime, and, in

addition, a mixture of the sulphates of potass, soda, and mag-
nesia, instead of only one of them, it is found that they give

annually from 1 to 2 bushels less corn, and from 200 to 300 lbs.

less straw. It would appear, therefore, that even though there

might be neither an actual nor a relative deficiency of either of

the bases where only one was supplied, the state of combination,

and the distribution within the soil, were the more favourable, and
consequently the supply was the more easily available, when all

were supplied together.

There is here, again, evidence of the fact already frequently

illustrated, that a direct supply of a given amount of manure has

frequently more effect upon the immediate crop, than an equal or

even much greater quantity accumulated and distributed within

the soil in the condition of unexhausted residue from previous

manuring.

On plots 11, to which neither potass, soda, nor magnesia has

been applied, excepting in small quantity in rapecake in the

earlier years, the average annual produce over the last 12 years

was more than 5 bushels of dressed corn, and more than 700 lbs.

of straw less than on either plots 12, 13, or 14 with either potass,

soda, or magnesia, and it was nearly 7 bushels of corn and nearly

1000 lbs. of straw less than on plot 7, where all three were em-
ployed in addition to the manures of plot 11.

It is clear that the point of relative deficiency of one or

more of the bases had here been reached ; and judging from the

composition of the ash of the produce of this plot (11) com-
pared with that of plots 12, 13, and 14, it would appear that it

is of available potass that the plot has become the most deficient,

The crop has generally appeared pretty healthy and luxuriant
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*

during the earlier stages of growth, but of lato years the bulk

has perceptibly declined, and the proportion of blighted ears

has increased in a remarkable degree. Still, the average propor-

tion of corn to straw is higher than in any case with equal or

higher amounts of total produce per acre grown by artificial

manure's. It will be remembered that it was on plots 0, 4, and 5,

where, as on these plots 11, phosphoric acid was relatively very

abundant, that the highest proportion of corn to straw in the

series was obtained. On the other hand, excepting one or two

other marked cases of defective manuring, the Aveight per bushel

of the dressed corn of plots 11 was almost the lowest in the

series. There was, therefore, with a full average tendency of

growth for the production of a fair proportion of corn, at the

same time very defective power of maturation.

It has been seen how very ineffective were mineral manures
either to bring into activity the unexhausted residue of previous

nitrogenous manuring, or to give increase by inducing a greater

accumulation of nitrogen by the plant from natural sources

;

but the results of the series of experiments now under considera-

tion clearly show, how very effective and lasting were the mineral

manures employed, to meet the demands made upon the soil

for mineral constituents by the use of the nitrogenous manures
even in distant succeeding seasons.

Average Annual Produce by Nitrate of Soda, used alone, or with

the Mixed Mineral Manure.

During the last 12 years plot 9b has been manured with
nitrate of soda alone, at the rate of 475 lbs. per acre in the first,

and of 550 lbs. in each of the 11 succeeding years. The latter

amount was taken as equivalent in nitrogen to the 400 lbs.

of ammonia- salts applied in so many of the other experiments
;

but as of late years nitrate of soda of commerce has been purer

than formerly, it was probably slightly more than equivalent in

nitrogen to the mixture of 200 lbs. of muriate and 200 lbs. of
sulphate of ammonia of commerce. During the preceding 8
years 9 b was manured with ammonia-salts 7 times, once with
rape-cake in addition, in the 1st and 5th seasons received

superphosphate of lime, and in the 6th was unmanured. It

was, in fact, at the commencement of the 12 years, in a con-

dition intermediate between that of plots 10<z and 10Z> so far as

the supply of mineral constituents was concerned ; and the effect

of the nitrate will be best brought to view by comparing the

results with those of these two plots manured with ammonia-
salts.

Whilst 400 lbs. of ammonia-salts alone, applied for 19 years

on plot 10a, and for 13 years on plot 10b, gave an average

2 L 2
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annual produce over the 'last 12 years, on the former of 22§
bushels of dressed corn, and 2603 lbs. = 23j cwts. of straw,

and on the latter of 26| bushels of corn, and 3061 lbs. = about

27^ cwts. of straw, a nearly identical, but perhaps rather higher,

amount of nitrogen applied as nitrate of soda during the 12 years

only on plot 95, gave 25| bushels of dressed corn, and 3187 lbs.

= nearly 28i cwts. of straw. The nitrate has, therefore, given

rather less corn, but rather more straw than the ammonia-salts on
plot 105 ; and whilst it is probable that the nitrate supplied

rather more nitrogen than the ammonia-salts, the mineral condi-

tion of plot 105 was doubtless more favourable than that of plot 95.

The conditions and the results were, however, sufficiently near

in the two cases to indicate that a given amount of nitrogen will

probably, in the average of seasons, and under parallel conditions

of soil, give very nearly identical results, whether supplied as

nitrate of soda or as ammonia-salts. There is, however, little

doubt that nitrogen in the condition of the nitrate becomes more
rapidly distributed in the soil, and is more rapidly active.

Hence its suitability for Spring dressings
;
and, hence also in a

great measure its tendency to favour great luxuriance of stem

and leaf, Avhich, under unfavourable conditions of soil and season,

leads to the production of an undue proportion of straw.

On plot 9a, in the 1st year of the twelve 475 lbs., and in the 2nd
and 3rd, 275 lbs. of nitrate of soda alone were applied ; but

during the last 9 years the same amount as on plot 95 (550 lbs.)

has been applied, and not alone, but in conjunction with the

mixed mineral manure. The results with nitrate of soda and
mineral manure on plot 9a, compare best with those of ammonia-
salts and mineral manure on plot 7

;
though, taken over the

whole 12 years, 9a received neither quite so much nitrogen nor

so much mineral manure as plot 7. Comparing the results as

they stand, the average annual produce with the ammonia-salts

and mineral manure was 36 § bushels of dressed corn, and

4212 lbs. = rather over 37^ cwts. of straw, against 34^ bushels

of dressed corn, and 4426 lbs. = 39^- cwts. of straw, with the

nitrate and the mineral manure ; or nearly 2 bushels less corn,

but nearly 2 cwts. more straw, equal about 100 lbs. more total

produce, with the nitrate than with the ammonia-salts.

Here again, then, when used in conjunction with a mineral

manure supplying liberally every constituent likely to be needed

except silica, as well as when used alone, the nitrate indicated a

tendency to produce more straw and less corn than the ammonia-
salts. Indeed, the crops growing on the nitrated plots always

showed to the eye during growth, more stem, and broader leaves,

than those grown under otherwise parallel conditions with am-
monia-salts.
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Average Annual Produce on Plots 15a, \bb, and li).

Several incidental points were sought to be determined by this

series.

During the whole 12 years, and for several years previously,

each plot received, respectively, the same manure year after year.

All had the same amount of bone-ash as in the so-called mixed
mineral manure, but acted upon by hydrochloric instead of sul-

phuric acid. Plots 15a, and 15i, had also the same amounts
of sulphates of potass, soda, and magnesia as in the mixed
mineral manure, but plot 19 had none of these. Further, 15a
had also annually 400 lbs. of sulphate of ammonia, and plots \bb

and X% 300 lbs. sulphate of ammonia and 500 lbs. rapecake.

The object of substituting 400 lbs. of sulphate of ammonia, as

on plot 15a, by 300 lbs. of sulphate of ammonia and 500 lbs. of

rapecake on 15& and 19, was to supply nearly the same amount
of nitrogen in the three cases, with in the two latter a certain

amount of organic matter in addition, yielding by decomposition

carbon in an available form to the plant. The amount of rape-

cake used would, in fact, contain rather more nitrogen than the

sulphate of ammonia it substituted
;
but, owing to the compara-

tively slow action of the rapecake, there would probably be not

more annually available until after some years of accumulation.

The rapecake would, of course, also supply a certain amount of

mineral constituents. Upon the whole, then, it might be ex-

pected that, independently of its superiority or otherwise as

supplying carbon-yielding matter, the 500 lbs. of rapecake used
year after year would be somewhat more effective than the

100 lbs. sulphate of ammonia which it substituted.

The effects of these several combinations will be best tested by
comparing the results with those of plots 7. The only material

difference between the manuring of the latter and that of 15a
was, that in the manure of 15a the bone-ash was acted upon by
hydrochloric acid instead of sulphuric acid, and there was about

8 per cent, or about one-twelfth less ammonia. The result was
an average of rather more than 3 bushels of dressed corn, and of

417 lbs. = about 3f cwts. of straw, less than on plots 7. About
one-half of this deficiency may be attributed to the less amount
of ammonia supplied, the remainder only being due to the less

effective condition of the bone-ash acted upon by hydrochloric
instead of sulphuric acid.

Plot 15&, manured exactly as 15a, excepting that 100 lbs. of
the sulphate of ammonia was replaced by 500 lbs. of rapecake,
gave more nearly the amount of produce of plots 7, yielding

If bushel of dressed corn, and rather more than 2 cwts. of straw,

more than 15a, though still 1\ bushel of corn and 184 lbs. of
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straw less than plots 7. There is no evidence, therefore, of any
marked effect from the carbonaceous organic matter of the rape-

cake.

Plot 10 was manured during the 12 years in the same way
as 15i, with the exception that the sulphates of potass, soda, and
magnesia, were omitted. It should be further observed, that

whilst during the first 8 years of the 20, plot 15a received of potass

in manure, nearly, and 156 over, 400 lbs. more, plot 19 received

nearly 200 lbs. less, than was removed in the crops. There was,

therefore, a considerable relative deficiency of potass in the soil

of plot 19, and it gave an annual average produce of nearly

3J; bushels of dressed corn, and about 4i cwts. of straw, less than

plot 3 5b.

It is worthy of remark that the produce of plot 19, like that of

plots 11, where also the supply of phosphoric acid was relatively

large, showed a comparatively high proportion of corn to straw,

notwithstanding the deficient amount of total produce due to the

relative exhaustion of potass in both cases. It may also be men-
tioned, that the straw has frequently been observed to be finer,

the grain more thin-skinned, and the crop more evenly ripened,

where the bone-ash has been acted upon by hydrochloric instead

of sulphuric acid.

From the results of this series it may be concluded—that there

is no practical or economical advantage in rendering bone-ash

soluble by the expensive hydrochloric instead of the cheaper

sulphuric acid ; that rape-cake benefits the wheat crop by its

supply of nitrogen and of mineral constituents, but immaterially

by the supply of available carbon within the soil from decom-
posing organic matter ; and that where a liberal phosphatic and
nitrogenous manure was used for many years, the available

supply of potass to the growing crop became very injuriously

diminished.

Summary Statement of the Results of the last 12 Years.

1. The average annual produce of wheat per acre, over the last

12 of 20 years of the growth of the crop on the same land, and of

more than 20 since the application of manure of any kind, was

15^ bushels of dressed corn, and there was no material diminu-

tion in the yield in the later years : the proportion of corn to

straw was as high as in the produce by farmyard manure, and

higher than in the majority of cases with the more productive

artificial manures, but the weight per bushel of dressed corn was

very low.

2. Farmyard manure, applied every year in amount containing

considerably more of every constituent than was removed in the

crop, increased the average annual produce to nearly 35^ bushels
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of dressed corn, or by about 20 bushels per acre per annum, and

gave the highest weight per bushel of dressed corn in the series,

but the proportion of corn to straw was no higher than in the

unmanured produce. The annual produce was very much higher

during the latter than during the earlier half of the 20 years, but

it increased much less rapidly during the last few years.

The questions arise—In what constituent, or class of con-

stituents, was the unmanured land deficient? and—to what

constituent, or class of constituents, supplied by the farmyard

manure, was its increase of produce due ?

3. A complex mineral manure (plot 5), supplying annually

more^of potass, soda, magnesiaj lime, sulphuric acid, and phos-

phoric acid, than was taken off in the crops (but no silica), even

though used after several years of accumulation of unexhausted

residue from previous ammoniacal (and mineral) manuring, gave

annually only about 3 bushels increase over the unmanured
produce, and nearly 17 bushels less than the produce by farmyard

manure. The proportion of corn to straw was, however, higher,

but the weight per bushel of dressed corn lower, than in the

produce by the farmyard manure.

4. Ammonia-salts alone (plot 10a), employed for 19 consecu-

tive years after an application of mineral manure supplying of

potass about as much as would be removed in the first 3, and of

phosphoric acid about as much as would be removed in the

first 5 of the 20 years, gave a considerable, but gradually diminish-

ing, average annual increase (over the produce without manure)

—amounting over the first 9 years to rather more than 9 bushels,

over the last 10 to 7^ bushels, and over the 12 to which our

summary more particularly refers, to rather more than 7 bushels.

5. As ammonia-salts alone increased the produce very much
more than mineral manure alone, and did so for a long series of

years, it is obvious that the practically exhausted land con-

tained a considerable excess of available mineral constituents

relatively to the available supply of nitrogen from soil and at-

mosphere. The results further show, that the plants growing
under the influence of a liberal artificial supply of mineral con-

stituents appropriated scarcely any more nitrogen from natural

sources than those growing on the unmanured land.

6. The same mineral manure which alone gave scarcely

any increase, and the same amount of ammonia-salts (400 lbs.)

which alone gave so much less increase than the farmyard
manure, and in a diminishing rate from year to year, gave
when employed together an average annual increase of about

21 bushels of corn and 22f cwts. of straw over the unmanured
produce, or about 1 bushel of corn and 3 cwts. of straw over that

by the farmyard manure. Larger additions of ammonia-salts to
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the mineral manure gave larger amounts of increase, but at a

very much diminished rate in proportion to the ammonia em-
ployed. Thus, a manure containing ammonia-salts and soluble

mineral constituents, but neither silica nor organic matter yielding

carbonic acid or other compounds of carbon within the soil, gave,

for many consecutive years, more produce than an amount of farm-

yard manure supplying annually more of every mineral con-

stituent, including silica, more nitrogen, and more carbon, than

the total produce removed from the land.

7. Nitrate of soda, in amount containing about the same
quantity of nitrogen as 400 lbs. of ammonia-salts, used in con-

junction with the same mineral manure, gave nearly as much corn,

and more straw and total produce, than the farmyard manure.

8. No beneficial effect resulted from the use as manure of

organic matter yielding by decomposition carbonic acid, or other

compounds of carbon, within the soil. In fact, although a crop of

wheat equal to the average produce by farmyard manure would
contain about 2000 lbs. of carbon, the plant seems practically

independent of any supply of carbon by manure, being able to

assimilate this large amount, either by its roots or its leaves, from

the atmospheric sources, if only mineral constituents and nitrogen

be supplied to the soil in sufficient quantity and in available form.

Other cultivated plants of the Graminaceous family, such as

barley, and the grasses of our meadows and pastures, appear to be

equally independent of a supply of carbon by manure. Root-

crops, and probably some other of our agricultural plants are, on

the contrary, very dependent on a supply of carbon from decom-
posing organic matter within the soil.

9. The carbonaceous organic matter of the farmyard manure
used in the experiments, if not without effect, was obviously at

any rate unnecessary ; and the increase obtained by the use of

that manure was no doubt mainly due to its large, but compara-

tively slowly available, supply of ammonia, or nitrogen in some
other form, and mineral constituents.

IV. Amount of Increased Produce obtained for a given
Amount of Ammonia supplied in Manure.

It has been shown that full crops of wheat cannot be grown
unless there be a liberal available supply of mineral constituents

within the reach of the plant, and further, that such supply is

ineffective unless ammonia, or nitrogen in some other available

form, be also liberally provided within the soil. In our con-

cluding observations reference will be made to the various means
at the farmer's command of keeping up the necessary supplies of

both the mineral constituents and nitrogen. But as the purchase



Report of Experiments on the Growth of Wheat. 485

of ammoniacal manures and nitrates constitutes one of the recog-

nised sources of nitrogen for the growth of wheat, the practical

question arises—how much increase may be calculated upon

from the use as manure of a given amount of ammonia, or of

an equivalent amount of nitrogen in some other available form ?

Table XXXI. (see following page), brings together a vast

amount of evidence on this point. It shows the amount of am-
monia in manure (or of niti'ogen as nitrate reckoned as ammonia)
that was required for the production of 1 bushel (or 60 lbs.)

increase of wheat grain, with its proportion of straw, on the most

important plots, in each of the last 12 years of the experiments.

As the productive effect of a given amount of ammonia depends

very much upon the available supply of the necessary mineral

constituents within the soil, and as artificial nitrogenous manures

of course should not be, and seldom are in practice, employed if

the supply of them be deficient, the Table is arranged to show,

not the amount of ammonia required for each bushel obtained

beyond the produce without manure, but over that by the mixed
mineral manure, which being higher, leaves so much the less

to be reckoned as increase due to the action of the ammonia
supplied. Then, again, instead of taking the actual number of

bushels of increase of dressed corn each year, which would repre-

sent very different amounts according to the varying weight per

bushel from year to year, the number of bushels is, in all cases,

calculated by dividing the number of lbs. of increase of corn by
60. For the purposes of the Table, therefore, every 60 lbs. of

increase over the produce by the mixed mineral manure is sup-

posed to represent 1 bushel.

Many years ago, in papers in this Journal, we stated, as a

provisional estimate deduced from the results of the experiments

now under consideration so far as they had then proceeded, that

the farmer might assume, for practical purposes, that he would, on
the average of seasons, get 1 bushel of wheat and its proportion

of straw beyond the produce of the soil and season, for each 5 lbs.

of ammonia applied as manure for the crop. This estimate was
founded upon results obtained where the mineral constituents

were not unduly exhausted, and the amounts of ammonia sup-

plied were not excessive ; that is, under conditions likely to accord

with those most frequently occurring in common practice.

The statement met with much ridicule from Baron Liebig-

,

who said that it was " a mere stroke of fancy." Whether
the statement in question, or this condemnation of it, partakes

most of "a mere stroke of fancy," may be judged by the record

of facts given in this Section.

50 lbs. of ammonia, or its equivalent of nitrogen, would be
supplied in rather under 2 cwts. of commercial sulphate, or 1|
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cwts. of commercial muriate of ammonia, in about 2J cwts. of

genuine Peruvian guano, or .in rather more than 2\ cwts. of

nitrate of soda. These amounts are more than are usually em-
ployed in common practice for the wheat crop ; and most prac-

tical men would consider double these quantities to be'very heavy,

if not excessive dressings.

In bringing to hear upon the question under consideration

the additional experimental evidence now at command, we shall

assume, therefore, that the results obtained by the use, per acre,

of 50 or 100 lbs. of ammonia (or their equivalent of nitrogen

as nitrate) most nearly represent those which may be expected in

ordinary practice ; and further, that the results obtained by these

amounts in the cases where the mineral constituents (unless silica)

are not in relative defect, are also such as are most likely to be ob-

tained in ordinary farm practice. Accordingly, we adopt for our

purpose, the results obtained on plots 6 with 200 lbs., and on

plots 7 with 400 lbs. of ammonia- salts (containing, respectively,

50 and 100 lbs. of ammonia) in each case used in conjunction

with the mixed mineral manure ; and these will be taken as

the standards by which to compare the effects of larger amounts

of ammonia with the same mineral manure, or the same amounts

of ammonia under less favourable conditions as to the supply of

mineral constituents.

It will be observed, that, almost uniformly, rather less ammonia
was required to produce 60 lbs. increase of corn on the average

of the last 6, as compared with the first 6 of the last 12 years.

It will, perhaps, be said that the apparently better effect during

the later years is in reality due to the unexhausted residue of the

supplies in the earlier years. Evidence enough has been adduced
showing the limit of the effect of such unexhausted residue

;
and,

whilst admitting that a portion of the difference in favour of the

later years may be attributed to previous accumulation, there

can be no doubt, as has been shown, that the last 6 seasons were
themselves more favourable than the preceding 6, and that to

this cause a considerable portion of the difference is really due.

Subject, then, to some correction on the score of accumulation,

the average result over the 12 years may doubtless be taken as

pretty closely representing the average effect of a given amount of

ammonia, according to the amount of it employed, and to the

favourable or unfavourable condition of the soil in regard to

the supply of mineral constituents.

When 50 lbs. of ammonia per acre were annually applied in

conjunction with a complex mineral manure, excluding silica

(plot 6), the average annual result was, that 4"86 lbs. of ammonia
were required to produce 60 lbs. increase of corn, with its equi-

valent of straw. This amount of ammonia, as has been said,

l
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is as much, if not more, than would be generally employed ; and
it is seen that, with it, the quantity expended for each bushel of

increase was very nearly the previously assumed amount of 5 lbs.

When double the quantity per acre was used, which would be

much more than appropriate for most soils and seasons, rather

more than 5 lbs. (5'37), when 3 times the amount 7"35 lbs., and
when 4 times y'47 lbs., were required. Thus, when excessive

amounts of ammonia are employed, much more is expended for

the production of a given amount of immediate increase of crop,

than when only moderate quantities are used ; and it has been seen

how very slowly the excess may become available in after years.

Still more unfavourable was the result when 400 lbs. of

ammonia-salts (equal 100 lbs. ammonia) were employed under

defective conditions as to the supply of mineral constituents.

On plots 17 and 18, on one or the other of which that amount
was each year employed succeeding the application of the mixed
mineral manure in the preceding year, it required 6*69 lbs. of

ammonia to produce 60 lbs. of increase of corn with its propor-

tion of straw. On plots 12, which might be deficient in avail-

able supply of magnesia and possibly of potass, on plots 13

which were probably relatively deficient in magnesia, and on

plots 14 probably in the later years in potass, the amount of

ammonia required was from 5'76 to 5'85 lbs. instead of only

5 -37 lbs. on plots 7, where, with the same amount of ammonia-
salts, the mineral manure each year supplied all three bases

—

potass, soda, and magnesia. Then again, on plots 11, to which
no direct supply of either potass, soda, or magnesia, had been

made throughout the 20 years (only small quantities in rape-

cake) 8"57 lbs., on plot lOi, with a deficiency almost certainly

of potass and phosphoric acid, and probably of magnesia also,

1T2 lbs., and on plot 10a, with a still greater deficiency of

mineral constituents, 21 "57 lbs., or more than 4 times the normal

amount of ammonia, were required to be provided for the pro-

duction of 60 lbs. increase of corn, and its proportion of straw.

Very similar results were obtained when nitrogen, about equal

in amount to that in 100 lbs. of ammonia, was supplied in the

form of nitrate of soda, instead of ammonia-salts. When the

nitrate was used year alter year with the mixed mineral manure
(plot 9a), it required nitrogen about equal to that in 5'41 lbs. of

ammonia to produce 60 lbs. increase of corn and its proportion

of straw, against 5 '37 lbs. when ammonia-salts were used
(plot 7). But when the same amount of nitrate was used without

the mineral manure, an amount of nitrogen averaging about
12 '8 lbs. of ammonia was annually expended to produce the

same result.

It may be observed, too, that assuming the farmyard manure
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to have contained only a moderate proportion of nitrogen, the

amount expended for the production of a given quantity of

increase corresponded to considerably more ammonia than was
required when nitrogen equal to 50, or even 100 lbs., of ammonia
was employed as ammonia-salts, or nitrate of soda, in conjunction

with the mixed mineral manure, notwithstanding that the latter

contained no silica, a constituent so liberally provided in the

farmyard manure. It would appear, therefore, that the practical

results have not yet been materially affected for want of available

silica where the mixed mineral manure was employed. There

is, however, evidence in our analytical results that silica has

become relatively deficient where it has not been supplied in the

manure.

Very striking indeed, then, is the difference of effect upon the

immediate increase, of a given amount of nitrogen in manure,

whether used as ammonia-salts or nitrate, according to the

available supply of mineral constituents within the soil ; and
with the overwhelming evidence before him, which such a com-
prehensive summary of experimental results on the point affords,

the practical man will not fail to see that he not only very in-

juriously further reduces his immediately available supply of

mineral constituents, but also pays very dearly for his increase,

if he seek to obtain it by means of purely nitrogenous manures,

when his soil is already unduly exhausted of mineral consti-

tuents.

Equally, if not more, striking, is the difference of effect of a

given amount of ammonia in one season as compared with
another. Where the mineral condition is the most defective,

there the result of a given amount of ammonia is the most
reduced below the average in a bad season. Leaving the reader

to the study of all such abnormal cases in the records given in

the Table, it will be sufficient here to direct attention to the

great difference of effect according to season even under the more
favourable conditions as to the amount of ammonia employed,
and as to the associated supply of mineral constituents.

The results of plot 6, where only 50 lbs. of ammonia were
applied each year, and always in conjunction with the mixed
mineral manure, will well illustrate the point in question.

Whilst, taking the average of the 12 years, it required 4 -86 lbs.

of ammonia in manure to yield 60 lbs. of increase of corn and
its proportion of straw, in the remarkably productive season of

1803 it required only 2"42 lbs., but in 1853, 7\L3 lbs., in 1860,
8 -85 lbs., and in 1852, 1245 lbs. The amount of produce was,

indeed, lower in 1853 than in 1852 ; but as the deficiency was
very much greater with the mineral manure alone (upon the
produce of which the increase is calculated) than where the
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ammonia-salts were also used, the amount reckoned as increase

due to the ammonia was by so much the greater in 1853, and
hence the better result for a given amount of ammonia in that

year than in 1852.

To conclude on this point : Great as is the difference of effect

of a given quantity of ammonia, according to the amount applied

per acre, to the mineral condition of the soil, and to the season,

still, when only moderate quantities were used, when there was
a sufficient supply of mineral constituents, and taking the average

of many seasons—that is, under the conditions the most com-
parable with those of the average of common practice—the result

was, in marked accordance with our early estimate, that almost

exactly 5 lbs. of ammonia were required to be expended to

obtain an increase of 1 bushel of wheat grain, and its proportion

of straw.

V. Concluding Observations; showing the Pkactical
Bearings of the Kesults.

Referring the reader to the fuller summaries already given, of

the conclusions arrived at in reference to each separate branch
of the subject, it only remains, in bringing this paper to a close,

very briefly to recapitulate a few of the most prominent facts

elicited, and to show their connexion with, and bearing upon,

the ordinary farm practice of this country.

1. On a soil of not more than average wheat-producing

quality, and taken for experiment after a course of 5 crops since

the application of manure, wheat has been grown successfully,

without manure, and with different descriptions of manure, for

20 years in succession.

2. Without manure, the produce of dressed corn was, in the

first year, 15 bushels per acre; in the last, 17J bushels; and,

taking the average of the 20 years, 16^ bushels.

3. With farmyard manure, applied every year, the produce

was, in the first year, 20^ bushels ; in the last, 44 bushels
;
and,

on the average of the 20 years, 32^ bushels.

4. With artificial manures, the highest produce was, in the

first year, 24^ bushels ; in the last, 56^ bushels
;
and, taking the

average of the 20 years, 35J bushels, or considerably more than

the average produce of Great Britain when wheat is grown in

the ordinary course of agriculture in rotation ; and also con-

siderably more than was obtained in the same field by an annual
application of farmyard manure.

5. Mineral manures alone, though applied in the soluble form,

increased the produce scarcely at all ; that is, they did not enable

the plant in any material degree to assimilate more nitrogen and
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carbon from atmospheric sources, than when it was grown on the

practically exhausted unmanured land.

6. Nitrogenous manures alone, increased the produce Arery

considerably for many years in succession
;
hence, the soil in its

practically exhausted condition was relatively much richer in

available mineral constituents, than in available nitrogen.

7. The largest crops were obtained when mineral and nitro-

genous manures were employed together ; and it was by such

mixtures, even though they supplied no silica (nor carbon), that

the produce by farmyard manure was far exceeded, although the

latter supplied, not only both silica and carbon, but all other con-

stituents in larger quantity than they were removed in the crops.

The question arises—Will any conclusions drawn from these

results regarding the character of the exhaustion induced by a

course of cropping in this particular soil, and consequently

regarding the description of manure required before it will again

produce full crops of wheat, be at all applicable to any other soil,

or to soils generally ?

Baron Liebig, although he profusely illustrates his own views by
reference to field experiments, and even to isolated results of our

own, if by unfair representation they can be made to serve his

purpose, and although it is*doubtless by the evidence of such
experiments that he has been led to his present, and on many
points greatly amended, views, at the same time denies the

utility of field experiments generally, and of our own in parti-

cular, as a basis of deduction regarding even a neighbouring
field, and, still more, a field in any other locality. Other autho-

rities look at field experiments in a very different light. Only
a few weeks since, in a lecture delivered before the members of

the Highland and Agricultural Society of Scotland, at Stirling,

Professor Anderson took as his subject the importance and
the best mode of promoting field as well as other experiments
in connexion with agriculture.

With regard to the particular soil upon which the experiments
which form the 'subject of this iteport were made, Baron Liebig,

according to the exigency of his argument, has maintained alter-

nately that it was so rich, and so poor, in mineral constituents,

that it was utterly unfit for the purposes of our investigation. To
aid the judgment of those who may wish to consider the subject

in the spirit of candour proper to an important practical and
scientific inquiry, it may be well to indicate how far the results,

briefly stated above, are consistent with those obtained in direct

experiments in an adjoining field, and on soils of very different

descriptions in other localities, and also how far they are con-
sistent with the common experience of practical agriculture in
this country.
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The following Table (see page 493) shows, side by side, the

average annual produce obtained, without manure, by the " mixed
mineral manure" alone, by 400 lbs. ammonia-salts alone, and by
the " mixed mineral manure" and 400 lbs. ammonia-salts together

—

1. During 8 years (1856-63) in the experimental field in

which the results recorded in this paper were obtained.

2. During the same 8 years in an adjoining field, after several

wheat crops had previously been taken without manure.

3. During 3 years (1852-54) at Holkham, in Norfolk, on a

soil described as a light, thin, and rather shallow, brown sand-

loam, but resting upon an excellent marl containing a large

quantity of calcareous matter, and which had grown wheat in the

preceding year with the same manures, and white turnips ma-
nured with farmyard dung and guano (of which both tops and
roots were removed), in the year preceding the wheat.

4. Over 4 years (1856-59) at Rodmersham, Kent, on a soil

described as a mixed clay, upon a chalk subsoil lying from 4 to

6 feet below the surface, and which had grown—in 1853, turnips

manured with 2 cwts. of guano and 3 cwts. of superphosphate of

lime per acre, the crop being fed on the land; in 1854, barley;

and in 1855, beans with stable dung.

The coincidence of the results obtained in the two fields at

Rothamsted is most striking ; and when the known differences in

the condition of the comparable plots in the two cases are taken

into consideration, even the differences, such as they are, only

afford additional evidence of the consistency of the indications.

Thus, in Broadbalk field, the mineral manure alone succeeded

heavy dressings of nitrogenous manure, whilst in the other it did

not
;
and, accordingly, there is rather more produce in the former

than in the latter. Again, the ammonia-salts had, in Broadbalk

field, been used alone for several years on the same plot prior to

the period taken into the calculation ; and hence, with the greater

exhaustion of mineral constituents in its case, there was rather

less produce. The results without manure, and with the mixed
mineral manure and ammonia-salts together, are so nearly identical

in the two cases as to call for no remark.

The Holkham soil and subsoil were totally different in character

to those at Rothamsted ; the condition at the commencement as

affected by recent manuring was rather higher, and two of the

seasons over which the averages are taken were unfavourable, and
one very favourable for the wheat crop. With these great differ-

ences of circumstance in almost every particular, we still find, as

at Rothamsted, very little increase by mineral manure alone, con-

siderably more by ammonia-salts alone, and more still by mixed
mineral manure and ammonia-salts together.

The Rodmersham soil and subsoil Were more nearly allied in



Report of Experiments on the Growth of Wheal. 4<J3

Tabus XXXII.—Results of Experiments on the Growth of Wheat by
different Manures, on different Soils, in different Localities, and in different

Seasons.

MXHDHSS A1TLIED EACH YEAK.

Average Anxual Results.

Kotbnmstci

1854

Broailbalk

Field.

I, 8 Years

;

-61.

Hoos
Field.

Holkliam,

Norfolk

;

3 Years,

1852 54.

Kodmers-
liam, Kent
4 Years,

1856-59.

Dressed Corn, per Acre ; in Bushels and Pecks.

16 0 15 0 17 3f 25 2*
19 0 16 o* 19 OJ 28 2

23 Of 26 0i 27 Of 31 1 i

Mixed Mineral Manure, and Ammonia-salts 38 If 37 H 32 2? 33 2

Weight per Bushel of Dressed Corn
;

lbs.

57'0 57 7 61 •3 59 4
58-4 58 5 62 '1 60 1

56-0 56 9 59 6 58 5

Mixed Mineral Manure, and Ammonia-salts 58*9 58 o 62 4 57 8

Total Corn, per Acre ; lbs.

990 926 1111 1565
1192 987 1202 1760
1471 1618 1636 1917

Mixed Mineral Manure, and Ammonia-salts 2407 2295 2055 2020

Straw (and Chaff), per Acre ; lbs.

1625 1459 129S 3343
1804 1528 1700 3949
2536 2705 2240 4788

Mixed Mineral Manure, and Ammonia-salts 4176 4016 2838 5696

character to those of Rothamsted ; but the condition as affected

by recent manuring was very much higher. In fact, the land,

so far from being at the commencement in a practically exhausted
condition requiring liberal manuring, was described as being
already in a well cultivated and fertile state, and prepared for the

wheat crop. The quantities of ammonia actually applied were,
therefore, obviously very excessive. The result, under these cir-

cumstances, was, as might be expected, much higher produce
VOL. XXV. 2 M
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Avitliout manure, and smaller amounts of increase, especially of

corn, with the nitrogenous manures. Still, the general character

of the average results over the four years, is the same as in the

other cases. There is but a small amount of increase by the

mixed mineral manure alone, much more by ammonia-salts

alone, and more still by the mixed mineral manure and ammonia-
salts together.

But, independently of the evidence of direct experiment, such

as is afforded in the results above referred to, we would here

reiterate the opinion given in substance in former papers, and
founded on a very extensive acquaintance with the practical

experience of farmers in the use of artificial manures in every

district of Great Britain for many years past, that, in 99 cases

out of 100 in which wheat grown in the ordinary course of

agriculture requires further manuring, it would be much more
increased by the application of nitrogenous than of purely mineral

manures ; in other words, that in the ordinary course of agri-

culture with rotation, as practised in this country, the supply of

mineral constituents immediately available for the wheat crop, is

almost invariably in excess relatively to the immediately avail-

able supply of nitrogen from the atmosphere, or the accumulated
stores within the soil itself. Furthermore, with few exceptions,

the worse the so-called " condition " of the land, that is, the more
it is in the agricultural sense exhausted, the more striking would
be the effect of exclusively nitrogenous compared with that of

exclusively mineral manures.

What, then, are the common practices of British agriculture

which lead to this result ?

Let us take as an example, as we have done before, the practice

of the so-called four course rotation—of roots, barley, clover (or

beans), and wheat. Let us further assume, for the sake of argu-

ment, that on the average 30 bushels of wheat, 35 bushels of

barley, and the meat from the consumption of 10 tons of swedes,

and clover equal to 6000 lbs. of clover hay (or 1500 lbs. of bean

corn), are the products sold from each acre of the farm in the 4
years, and that the straw of the corn crops, and the excrements

from the animals feeding on the roots and the clover or beans

are retained on the farm as manure, and returned periodically

to the land. Confining attention, for the sake of simplicity of

illustration, to those mineral constituents which, so far as exist-

ing knowledge goes, are the most likely to become relatively

deficient in the majority of soils, it may be estimated that, under
such a course, the average annual loss per acre by the sale of

corn and meat, would be of potass from 4£ to 5 lbs., of phos-

phoric acid from 7 to 8 lbs., and of silica about 3 lbs.
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But all practical men will admit that the amounts of produce

here assumed to he exported from each acre, or equivalent

amounts in other forms, could only he so under one of two con-

ditions. Either the soil must be naturally a very fertile one, or

the produce must be kept up by means of purchased cattle-iood

or artificial manures. In the case of a soil so fertile as to have

yielded for any considerable number of years the average produce

supposed without assistance from import, it may well be ques-

tioned whether it, with its workable subsoil, would not be com-
petent to yield annually, by decomposition, the necessary amounts

of the mineral constituents mentioned, and if of them of others

also, for an all but indefinite period. In the other case— that in

which the produce is kept up by means of the import of cattle-

food or artificial manure, or of part one and part the other—the

loss of the constituents in question derived from the soil itself

will, of course, be by so much less than the amounts assumed
above, and that of others will be also reduced. There can indeed

be little doubt that, in actual practice, the loss to the soil itself,

by the sale of corn and meat, is generally more nearly one-half,

and frequently less than one-half, of the above assumed amounts
of the constituents mentioned ; and that of others will be less

accordingly.

So far as the purchase of food for stock was relied upon, no

selection could well be made from the current supplies in the

market, that would not bring upon the farm more of the mineral

constituents than the increase of produce due to the manure
obtained from it would remove from the land in the form of corn

and meat. In fact, to increase the sales of corn and meat by the

import of cattle-food as generally practised, is to increase, and
not to diminish, the amount of available mineral constituents

within the soil. If, on the other hand, the produce were kept up
by means of artificial manures, the rules of selection among intel-

ligent practical men are such, that almost invariably much more
of phosphoric acid at any rate, would be brought upon the land,

than would be removed from it in the increase of corn and meat
due to the use of the imported manures.

In the case supposed without import, it is probable that, in the

majority of instances, phosphoric acid would be the most liable to

become deficient in relation to other constituents. The sources

of phosphoric acid developed in recent years, promise, however,
to answer to any demand that seems likely to be made upon them
to remedy such exhaustion of it as the present agricultural prac-

tices of the country induce.

In the case of imports, on the other hand, especially where
they consisted chiefly of the current artificial manures rather than

2 M 2
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of cattle-foods, potass would be the most likely to become defi-

cient. The sources of potass in the market are, indeed, not large,

and its price is high. Still, it would ,be a very economical

manure if it increased the immediate produce by an amount con-

• taining anything like the proportion of that supplied, which is

obtained in the case of nitrogen when nitrogenous manures are

employed. But current practices have certainly not yet so far

reduced the relative supply of potass in our soils as to render

the application of direct potass-manures to the wheat crop at

alj profitable to the farmer. The results detailed in this

paper clearly show, however, that salts of potass are effective

enough on the growth of wheat when the immediately avail-

able supply within the soil is really unduly exhausted relatively

to that of other mineral constituents, provided only that there

be no deficiency of available nitrogen. In the case of Legu-
minous crops, indeed, potass-manures will frequently greatly

increase the amount of nitrogen assimilated over a given area

without any direct supply of the latter by manure. And should

it happen that our modern system of town drainage should lead

to such an exhaustion of our arable lands of their due propor-

tion of available potass, that potass-manures from without should

become really effective, there can be little doubt that a sufficient

economical source of supply would soon supervene on such a

demand.
There is, of course, no question, that if the manurial consti-

tuents resulting from the consumption of the corn and meat sent

into our towns could be returned to the land whence they came,

its produce would be considerably increased ; for with the

mineral constituents there would always be associated nitrogen,

in amount which would serve to render effective a considerable

portion of all, if not the whole of some, of those constituents. If,

however, human excretal matters continue to be diluted with

water to the extent recognised by the growing system of urban

defecation, and if dilute liquid sewage cannot be distributed in

small quantities over large areas at a much lower cost to the

farmer than has yet been proposed, there is little hope that the

manurial constituents derived from the human food sent into our

towns can be re-distributed over the area from which they came.

Indeed, having regard to the inapplicability of dilute liquid

sewage to arable land, except in small quantities and at particu-

lar seasons, and to the assumed cost of distribution, it appears

probable that the most profitable mode of utilisation of sewage
will be, to limit the area by applying the greater part, if not the

whole, to permanent or other grasses, laid down to take it the year

round, trusting mainly to the periodically broken up rye-grass land,
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and to the application to arable land of the solid manure result-

ing from the consumption of the sewaged grass, for obtaining

other produce than milk and meat by means of sewage.

In the illustrations given above, therefore, it is sought to convey

an approximate idea, on the one hand of the utmost extent, and

on the other of the probable limit, of the loss to which our arable

soils are subject by the sale of corn and meat, supposing the

mineral constituents be not returned to the land whence they

came. Confining attention to this object, we necessarily leave

out of view the cases in which roots, hay, or straw, are largely

sold, for, in such, compensation is generally made by the return

to the land of town manures of some kind. If this be not done

the loss of mineral constituents will, of course, be very con-

siderable.

In view of the facts above adduced, we think it may safely

be concluded, that the modern practices of this country, taken as

a whole, do not tend to the injurious exhaustion of the mineral

constituents in anything like the degree that has been assumed

by some. Further than this, we think the evidence is more
in favour of the supposition that, in a great majority of our

soils, they are, by the combined aid of progressive liberation,

and of restoration from without, becoming, in -the course of

cultivation, richer rather than poorer in immediately available

mineral constituents relatively to immediately available nitrogen.

So far as this is attained at the expense of the constituents of the

soil itself, there is, of course, the less to fall back upon within a

given depth from the surface. But, it surely cannot be denied,

that if there really is an annual liberation of mineral constituents

in available form for the growth of plants, at least a portion of

this may, with propriety, be sold off the farm for good and all.

The exact amount of annual loss of mineral constituents which
any soil, with its workable subsoil, can permanently support

without injury, cannot, indeed, be proved. But such evidence

as is at command goes to show, that, under the conditions at

present existing, the nature and extent of the loss to which our
soils are subject are such, that the majority are deficient of avail-

able nitrogen rather than of available mineral constituents, so

far as the requirements for full crops of the cereal grains are

concerned.

Insisting strongly, then, as we have always done, upon the

absolute necessity of a full supply of available mineral con-
stituents within the soil, relatively to that of nitrogen, we still

believe that, in the actually existing conditions of British agri-

culture, it is not they, but the available nitrogen, that is generally

found to be relatively deficient.

What then, are the sources of available nitrogen within the
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soil, to which the farmer must look for the production of good

crops of wheat ?

In former papers in this Journal, we have pointed out that his

chief means to this end was the adoption of a suitable rotation of

crops—alternating with his corn the so-called "green," "fallow,"

or " fodder " crops, an important office of which it is to collect

from natural sources, or to conserve on the farm in the form of

manure, available nitrogen for the increased growth of the

saleable cereal grains. We have further maintained that, as

either by bare fallow, or a rotation of crops, with the consump-
tion of the fallow crops and the retention of the straw on the farm,

the accumulation of available mineral constituents will generally

be in excess of the available nitrogen, it is the amount of the

latter, rather than of the former, that will be the measure of the

increased produce obtained by such means.

Baron Liebig's former views of the means by which our cereal

crops were to be increased were, however, directly opposed to those

here stated. He assumed that fertility was quite independent of the

ammonia conveyed to the soil ; that if only the necessary mineral

constituents were supplied in sufficient quantity and in available

form, our cultivated plants, Graminaceous as well as Leguminous,

would derive sufficient ammonia from the atmosphere ; that the

presence of ammonia in our manures was immaterial
;
indeed,

that the entire future prospects of agriculture depended upon our

being able to dispense with ammonia in our manures, therefore

with animal manures, and hence with the bulky farmyard

manure, and substitute for it artificial preparations.

Baron Liebig now fully admitting the inefficacy of the wheat-

manure devised by himself, attributes its failure to the condition

of insolubility in which the mineral constituents were provided

in it ; and having formerly treated the investigations of Professor

Way on the properties of soils with much ridicule, he now passes

a well merited eulogium on the important experiments and dis-

coveries of that gentleman and Mr. H. S. Thompson, and alleges,

that since it has been shown that certain soluble mineral sub-

stances become sufficiently insoluble when supplied to the soil, the

want of the anticipated effect of his manures is completely explained.

It is obvious, however, that those discoveries afford no explanation

whatever of that failure ; for if insolubility were the only bar to

efficiency, the same constituents supplied in the soluble form
should have the effect which Liebig's wheat manure was designed

to produce. They should, in fact, enable the wheat-plant to

assimilate sufficient nitrogen from the atmosphere for large crops.

But the results of direct experiment recorded in this and former

papers, as well as the common experience of this country show,

that those soluble mineral manures which are effective enough
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when available nitrogen is supplied within the soil, are entirely

unavailing to yield any more than a very immaterial amount of

increase in the absence of such supply.*

Very inconsistently, however, with the supposition that want
of .solubility was the defect of his mineral manure, Baron Liebig

now maintains that progress in agriculture depends, not as before

on being able to dispense with a rotation of crops, with nitro-

genous manures in general, and with farmyard manure in par-

ticular, and to substitute it by artificial preparations, but upon a

proper rotation of crops, the successful growth of fodder plants,

the use of farmyard manure, and the accumulation of nitrogenous

food within the soil, so very important for the perfect growth
of the cereals.

Whilst thus adopting the views Auhich we have maintained

in opposition to his own for so many years past, and have
supported by much experimental and other evidence in the

pages of this Journal, he seeks to convey the impression to his

readers that we have in reality advocated directly contrary

opinions—that, in fact, in insisting upon the necessity of an

accumulation of available nitrogen within the soil for the increased

growth of the cereals, we assume that the chief source of that

accumulation should be ammonia purchased from without. In

illustration of the hopelessness of improvement in agriculture

under such conditions, he points out how very inadequate are

the supplies of nitrogen in the form of purchased manure from
without to any largely increased growth of corn ; a view in

which we need hardly say we fully concur.

No doubt the supply of ammonia, or nitrogen in some other

form, from without, limited as it is, is a very important adjunct

to that accumulated for the growth of the saleable cereal grains

by means of rotation, and its associated practices. But we have

* Notwithstanding Baron Liebig's former ridicule of Professor Way's experi-
ments, and his subsequent acknowledgment of the importance of his results only
after it was generally admitted, and when it was found that they were essential

as the basis of new views of his own, and that they served him to explain his

previous error (in a manner, however, which is seen to be quite untenable), the
following are the terms in which that acknowledgment is spoken of by Professor
Hofmann in his capacity of International Reporter :

—

" The correction of his error by Way, Liebig frankly and unhesitatingly
accepted. His genius instantly appreciated the value of the English chemist's
observation ; and shed upon it so bright a light as may be said to have doubled its

importance. Liebig, in fact, studied the new truth in all its bearings, supplied its

most generally received interpretation, displayed its momentous consequences,
elevated it to the rank of a law of nature, and embodied this law as one of the
corner-stones of his great edifice."

" Probably, in all Liebig's illustrious career, no incident bears higher testimony
than this to the vigour and fertility of his intellect, to his undeviating candour,
and to his disinterested solicitude, on all occasions, for truth and truth alone."
(Report of International Exhibition of 1862, p. 167.)
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long; ago expressed our conviction that if the supplies of ammonia
were much increased, the available mineral constituents of our

soils would in their turn become relatively deficient.

It is one thing to maintain, as we do, that under the existing

conditions of agriculture in this country, the nitrogen in manures
has justly" a preponderating value attributed to it, and quite

another to advocate as we do not, and never have done, that

nitrogenous manures alone should be obtained from without.

Nor is it the practice of intelligent farmers so to make use of the

nitrogenous manures in the market. Those which the most
nearly approach the character of purely nitrogenous manures,

such as ammonia-salts and nitrate of soda, are rarely even for a

single crop used alone, and never so by any farmer of moderate
intelligence, unless—to say nothing of the periodical supplies of

the home manures, perhaps enriched by the consumption on the

farm of purchased food for stock—he applies specially phosphatic

manure to some other crop in his course.

The objection that has been raised against the practice of

purchasing food for stock, that that which is a gain of constituents

to the purchaser is in the same degree a loss to the seller, surely in

these days of growing intelligence, and of extension of commercial
freedom and interchange of commodities throughout the world,

hardly requires serious consideration. The producers in thickly-

populated districts will reap the just reward of their folly if they

dispose, without due compensation, of products which the require-

ments of their own markets, or of their own soils, render it de-

sirable that they should keep at home. But, if countries thinly

populated in relation to the area, and to the capabilities of the

soils and climates with which they have to deal, should not supply

the wants of those more densely peopled, in exchange for such

commodities as they may need and their customers may be

able to supply, because in so doing they would dispose of a portion

of the mineral constituents annually liberated within their soils,

the sooner this chemical principle of protection is understood and
acted upon, and the sooner the commercial system of the world is

abandoned, and we make up our minds to be satisfied with that

which is produced at our own doors, the better we suppose will

it be. For our own part, we are disposed to entertain some trust

and confidence that the laws of supply and demand, if left un-

fettered by artificial restrictions, will in this, as in other matters,

so regulate production as may best contribute to the wants of

mankind at large.

Taking, however, the conditions of our agriculture as they

really exist, and not anticipating a revolution in the sense just

supposed, we are disposed to consider that the relation of the

supplies of potass and other mineral constituents, to those of
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phosphoric acid and nitrogen in the market and available from

other sources, is such, that there is not much danger, except in

isolated cases, of an excess of nitrogenous manure from without

injuriously deranging that balance of constituents within the soil

which it is essential to keep up, if not only full, but healthy,

crops are to be produced. At present, at any rate, the produce

per acre over the country at large is annually increasing rather

than diminishing. The probability is, indeed, that any growing
derangement in the composition of our soils will show itself

in increasing tendency to abnormal growth, or disease of various

kinds, rather than in gradual diminution of at the same time

healthy crops. There is, however, as yet, so far as we are aware,

no well-established evidence showing any clear connexion between

the essential conditions of our modern system of cultivation,

manuring, and cropping, on the one hand, and the prevalence of

particular forms of faulty growth on the other.

Indeed, on many of our heavier soils, and even on lighter ones

if purchased cattle-food be liberally employed, corn crops may
be grown more frequently than is consistent with what have
generally been considered the established rules of good farming,

not only without injury to the soil, but with pecuniary benefit

to the producer. On heavy soils barley of better quality may be
obtained after wheat than after a root-crop. But when corn is

taken after corn, great attention should be paid to the cleaning

of the land, and manure should be liberally applied. When
wheat follows another corn-crop, not less than 50 to 60 lbs. of

ammonia (or its equivalent of nitrogen in some other form) should

be applied per acre, and when barley or oats follow a corn-crop,

from 40 to 50 lbs. The quantity of phosphate employed with

the ammonia should be greater for spring than for autumn sown
corn-crops. The manures should be applied at the time of sowing
the seed.
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MISCELLANEOUS COMMUNICATIONS AND
NOTICES.

7.

—

Mr. J. B. Lawes and the Mineral Theory.

By Baron Liebig.

In the last number of the ' Journal of the Royal Agricultural

Society of England,' published in 1863, there is a paper by Messrs.

Lawes and Gilbert, in which old charges against roe, personal and
others, are revived ; and as they have sent an extract from that

paper to all the Universities, Agricultural Colleges, and Journals

in Germany, as well as duplicates to myself, it is evident that

they attach a great value to their statements, and in order to give

others the means of judging them correctly, I think it advisable

to answer them.

In my ' Principles of Agricultural Chemistry '

(p. 90, 1855), I

had called Messrs. Lawes and Gilbert's attention to the fact that

their experiments included the proof that farmyard-manure
(organic manure) could be entirely replaced by mineral manure
(for sulphate of ammonia and sal ammoniac are mineral)

;
and,

therefore, so far from refuting my doctrine, they had really sub-

stantiated it. To this they replied that ammoniacal salts belonged

to the class of organic manure; that I had always considered them
as such ; and that in falling back on the strictly scientific mean-
ing of the terms mineral and inorganic, I was begging the

question ; was trying by a manoeuvre or ruse to give a new defi-

nition to my mineral theory, or rather to substitute for it another

which was not my own. Although I tried to convince them by

a paper printed in the 'Journal of the Royal Agricultural Society

of England ' (1856), that I never had considered ammoniacal salts

an organic manure, they return to their accusations now, and

endeavour to support them by quoting the following passages of

my works :

—

" But the weight or amount of the crops is in proportion to the quantity of

food of both kinds, atmospheric and mineral, which is present in the soil, or

conveyed to it in the same time. By manuring with ammoniacal salts a soil

rich in available mineral constituents the crops are augmented in the same
way as they would have been if we had increased the proportion of ammonia in

the air."

—

Principles, pp. 77-8 (1855).
" The mineral constituents act, as is shown by the produce of the unmanurcd

land, without any artificial supply of ammonia.
" The ammonia increases the produce only if the mineral constituents be

present in the soil in due quantity, and in an available form.

"Ammonia is without effect if the mineral constituents are wanting. Con-
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sequcntly, the action of ammonia is limited to the acceleration of the action of

the mineral constituents in a given time."

—

Principles, pp. 86-7 (1855).
" the other is the action of sulphate of ammonia as a solvent

for certain important mineral constituents of the soil."

—

lb., p. 99 (1855).
" Ammonia, when used as a manure alone, and when there is a want of

mineral constituents in the soil, is like the spirits which the labourer takes in

order to increase his available labour, power, or imagination
;
and, like that

stimulant, its action, in this case, is followed by a corresponding exhaustion."

—lb., p. 106 (1855).
" A fertile soil must contain in sufficient quantity, and in a form adapted

for assimilation, all the inorganic materials indispensable for the growth of

plants.
" A field artificially prepared for culture contains a certain amount of these

ingredients, and also of ammoniacal salts and decaying vegetable matter."—

Fourth edition, p. 169.

It is scarcely necessary to multiply these citations, as the mean-
ing of them is nearly the same.

The conclusion which is drawn by Mr. Lawes from these pas-

sages is the following :

—

" These sentences will be sufficient to show whether or notLiebig is justified

in now attempting to fall back, in agricultural discussions, upon the more
strictly scientific meaning of the terms ' mineral ' and ' inorganic,' so as to

include within them ' ammonia,' ' ammoniacal salts,' ' atmospheric constitu-

ents,' &c, and thus to give a new definition to his mineral theory, or rather

substitute at this date for his own theory, which has proved to be erroneous,

another not his own."

It is quite true that I have contrasted ammonia with mineral

substances ; but the meaning of these passages must be obvious

to any candid reader of my works. I said (4th edition, p. 59)

—

"No conclusion can have a better foundation than this—that it is the am-
monia of the atmosphere which furnishes nitrogen to plants."

In my ' Principles of Agricultural Chemistry,' from which the

first passages quoted by Lawes are taken, I said :

—

" All these substances (phosphoric, sulphuric, silicic, and the alcalic, lime,

magnesia, iron, &c), are included in the term mineral food of plants. Carbonic
arid and ammonia are the atmosphericfood of vegetables." (p. 24.)

In my book I had to explain the relation of the atmosphere to

the soil in the growth of plants, and to distinguish the elements

furnished by the air and those by the soil, and to avoid, by con-

trasting them, a long tedious enumeration of each of these elements,

which all had been stated as inorganic. I divided them into two
classes

—

atmospheric and mineral.

I must admit that some scientific education is required for a
man to understand that the word atmospheric, designating gaseous

compounds, like the word salt (for ammoniacal salts), in whatever
connection they may be used, entirely exclude the idea of organic.

We speak frequently of salts of organic acids (acids derived from
organic compounds), but a salt itself is never called organic,
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because it is exactly the opposite of organic. As to the term

mineral constituents, I showed in the 8th chapter of my book that

the constituents of ashes are originally constituents of minerals—
thus, potash, a constituent of feldspar

;
phosphoric acid, a consti-

tuent of apatite, &c.—(See also chap. 9, on formation of arable

soil, and chap. 12, on fallow.)

From this it will be understood why I used the word mineral

constituent to designate the constituents of ashes, sometimes of

soils, but never for ammonia.
Ammonia is a constituent of the atmosphere, but is never a

constituent of any mineral : it is mineral and inorganic, but not a
mineral constituent.

For a man not versed in scientific language, there is some
ambiguity in the word mineral—at least in Germany we say sul-

phate of ammonia is mineral (in its origin), and the mineralogists

say sulphate of ammonia is not a mineral (species) ; but this has

nothing to do with Lawes and Gilbert's accusations.

Although the word organic does not occur in any of the

sentences epioted from my works, and is never associated with

ammonia, although I distinctly stated that the opposite of mineral

constituents was atmospheric, they affirm that by atmospheric I

understood organic constituents. Their mode of arguing is most
simple. They take any passage out of my book, twist their own
erroneous idea into it, and then assert that, by contrasting am-
monia with mineral constituents, I had regarded it as an organic

manure.

The origin of Messrs. Lawes and Gilbert's statements can

scarcely be understood without referring to a definition of manure
which Mr. Lawes gave in 1847, and which he is pleased to call

his theory. It is the following (' Journal of the Royal Agricul-

tural Society of England,' vol. viii. p. 240) :

—

!

\

"I now come to the action of manures, which are generally divided into

two classes

—

organic and inorganic. Although this distinction is by no
MEANS SATISFACTORY, I SHALL ADOPT IT AS BEING GENERALLY UNDERSTOOD.
Organic manures are those which are capable of yielding to the plant, by
decomposition or otherwise, organic matter—carbon, hydrogen, oxygen, and
nitrogen

—

constituents which uncultivated plants derive originally
from the atmosphere. Inorganic manures are those substances which con-

tain the mineral ingredients, of which the ash of plants is found to consist."

Before I enter on any discussion of this definition or theory,

I must beg to recal the views, on the food of plants, which I pub-

lished in the year 1840. They are contained in the following

passage :

—

" The elements of nourishment of all green plants are inorganic or mineral

substances.

"The plant lives on carbonic acid, ammonia, water, phosphoric acid, sul-
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phuric acid, lime, magnesia, potash, iron ; and many, too, require common
salt."

As I did not admit the existence of organic food, my theory

was called mineral theory. This name was correct, inasmuch as

it was directly opposite to another theory, which prevailed before

1840.

According to De Saussure, Sprengel, Thaer, &c, there were

two different laws of nourishment, and two kinds of manure, organic

and inorganic.

" Uncultivatedplants," says Dc Sanssurc, " receive their combustible elements

from the air, their carbon from carbonic acid ; but the products generated from

this kind of food possess no value for agricultural purposes. The normal

development of cultivated plants, on the other hand, and the amount of pro-

duce of arable fields, depends on organic matter in the soil, on residues of

fermentation, and decay of animal and vegetable matter."

"Fertile soils contain a mixture of these remains, and their absorption by
the roots is a powerful assistance to the food which is contributed by the air

and water."
" Plants receive their nitrogen almost entirely by the absorption of the

soluble organic substances."
" Mineral substances, marl, gypsum, clay, lime, favour the growth of plants,

but take no part in nourishment."—(See ' Bibliotheque Uni verselle,' t. 3, p. 430 ;

' Ann. of Chemistry,' t. 42, p. 235.)

This view, it will be seen, is diametrically opposed to my
theory, inasmuch as De Saussure maintained the necessity of

organic food for cultivated plants, and I denied it altogether.

At first sight the so-called theory of Lawes, or his definition of

manure, would seem exactly identical with that of De Saussure.

Mr. Lawes assumes the existence of different laws for cultivated

and uncultivated plants, and of two classes of manure, organic and
inorganic, just as De Saussure and Sprengel maintained ; Mr.
Lawes does not claim this theory as his own, but states that it

was generally understood, though by no means satisfactory.

There are, however, two essential differences between Mr.
Lawes's so-called theory and that of De Saussure. First, that

Mr. Lawes admits the existence of inorganic food or manure,

consisting of the substances contained in the ashes of plants.

The second, that Mr. Lawes applied the name of organic manure
to something very different from what De Saussure meant. For
the first, De Saussure knew nothing of the fact that the ashes of

plants were nutritive elements ; for he maintained that they (for

instance, potash, lime, magnesia), were variable ingredients,

changing with the geological formation and character of soils.

I think no one can deny that I was the first to point out that the

elements of the ashes were really food of plants, and Mr. Lawes
has most certainly no claim to this essential part of my theory.

As to the second, by organic manure De Saussure meant
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genuine organic matter. Mr. Lawes, however, lias not the slight-

est desire to prove that the vegetable mould of Sprengel, or the

organic extracts of De Saussure, are necessary ingredients of an
efficient manure. On the contrary, all his experiments tend to

prove that these substances, which cannot be produced in a ma-
nufactory, are not necessary. What then does Mr. Lawes mean
by organic manures ?

The reader will be puzzled to learn that Mr. Lawes's theory,

correctly expressed, is exactly the same which I published seven

years before his definition of manure :—That the action of manure
depends on two classes of bodies. The combustible part of plants

derive their carbon, hydrogen, nitrogen, and oxygen, from car-

bonic acid, ammonia, and water ; the incombustible parts of plants

consist of phosphoric, sulphuric acid, potash, soda, lime, magne-
sia, silica, iron ; that "stable manure^ the excrements of men and
animals, do not influence vegetable life by means of their organic

elements, but indirectly by means of the inorganic compounds
which decomposition and slow combustion produce ; in conse-

quence, therefore, of their carbon being changed into carbonic

acid and their nitrogen into ammonia. Thus organic manure,

consisting of parts or remains of plants or animals, may be re-

placed by those inorganic compounds into which it resolves itself

in the soil."

The difference between Lawes's theory and mine is simply

this—that he has borrowed the substance of mine and the terms of

De Saussure's theory—that he calls ammonia, carbonic acid, and
water, which I had called atmosphericfood, organic manures !

There is still a question to be solved :—Were these three sub-

stances classed by Lawes as organic manure generally understood

by that name ?

Now it is perfectly certain that neither De Saussure nor

Sprengel employed the term organic to denote these three sub-

stances, which they knew as inorganic. This denomination can

therefore not be referred to them. There exist, moreover, no

chemical works published before Lawes's definition (1847), in

which they are classed as organicfood or organic manure. It was
consequently not generally understood that ammonia, water, and

carbonic acid belong to the class of organic manure. The part of

Mr. Lawes's theory which belongs to himself, is merely this

erroneous nomenclature; I repeat, that the terms of his definition

of manure he has taken from De Saussure, the essence of it is

simply mine, but the manner in which he has tacked De Saussure's

terms on to my meaning is purely his.

I cannot think that the humblest teacher of chemistry in Great
Britain would be content to accept a theory from a man who
shows such ignorance of the first elements of chemistry as Mr.
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Lawes, and yet Mr. Lawes lias the conceit to make believe that

I had adopted his definition of manure seven years before he

gave it, and that although it was by no means satisfactory to

himself, it was perfectly satisfactory to a German professor of

chemistry.

It is obvious that his definition of manure would be perfectly

satisfactory, if his word organic were changed into my word

atmospheric, and carbonic acid, ammonia, and water included in

the term inorganic, to which they are universally assigned..

Messrs. Lawes and Gilbert's conclusions belong to that class

which goes under the name of Fallacies of Confusion in John
Stuart Mill's ' System of Logic,' and which comprehends, " among
others, all those which have their source in language, whether

arising from the vagueness of our terms or from casual associ-

ations with them, in which no other causes can be assigned for

the mistake committed than neglect or inability to state the

question properly, and to appreciate the evidence with definite-

ness and precision."

If the leading idea of my work is borne in mind, as it is

stated in the following passage (4th. edition), ' On Manure/

p. 186 :—
• " A time will come when plants growing upon a field will be supplied with

their appropriate manures, prepared in chemical manufactories, when a plant

will receive only such substances as actually serve for its food, just as at present

a few grains of quinine are given to a patient afflicted with fever instead of the

ounce of wood, which he was formerly compelled to swallow in addition,"

it will be seen that all my statements and endeavours were

directed with a view to oppose the ruling idea that organic ma-
nure was necessary to preserve the fertility of fields and to increase

the crops. The prejudice in favour of their necessity had grown
to be a dogma, and the progress of agriculture depended on the

farmers becoming aware of their error.

My whole book may be described as an uninterrupted protest

against the existence of organic food of plants, for organic matter

cannot in the nature of things be produced by chemical manu-
factories ; and if they were really necessary, chemistry could afford

no assistance to agriculture.

If any one will consider the real cause of this sixteen years'

controversy, he will be aware that it is a false definition of

manure. If Messrs. Lawes and Gilbert had not classed ammonia
and ammoniacal salts among organic manures, a dispute upon
my theory would have had no excuse. There is something so

degrading from a scientific point of view at the bottom of this

controversy, that those who have taken part against the only

scientific doctrine which agriculture possesses, will look back
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with shame when a few years have elapsed ; but there is nothing;

humiliating to me, although much that is highly annoying, for I

am not so proud as to think myself humbled when I am fulfilling

the vocation to which I have devoted my life—that is, of instruct-

ing others. To suppose that in this controversy I was influenced

by personal motives would simply be absurd. When I strenuously

endeavoured to make the agriculturists view things rightly, it was
not for their own sakes, but in order to ward off future evils and
the imminent dangers which threaten society at large. Every
man of intelligence must see the strongest confirmation of my
teaching in all the facts produced in this dispute. Every single

experiment of Messrs. Lawes and Gilbert brings new evidence in

its favour, and every doubt must disappear by the creation and
progress in all countries of Europe of an immense branch of

industry—the fabrication of artificial manures from inorganic or

mineral substances, which is now extensively employed.

Mr. Lawes's definition of manure, though false in itself, may
yet have had, perhaps, a good effect in diffusing more widely

these artificial manures, which are all, without exception, mineral

manures. The prejudice in favour of organic manure was so

strong that many agriculturists accepted under that name artificial

manure which they would have refused under the name mineral

manure, and Mr. Lawes, acting on his definition, could give, in

all conscience, the assurance, that their manure for corn contained

the organic constituent which is most efficacious in stable-dung.

8.— Use of Green-podded Beans as Foodfor Stock.

My DEAR Sir,—In accordance with your wish, I send you
the results of my experience, extending over several years, in the

use of green-podded beans, passed through the chaffcutter and
given to stock. Horses, cattle, cows, sheep, and pigs, all thrive

upon this food. It is especially good for milch cows and for

fattening bullocks ; so much so, that the latter will leave much
of their cake if they get a full allowance of beans. To turn them
to the best account they should be allowed to stand till they are

well podded. We begin to use them about the first week in

July, and continue to do so until the 20th of August, the period

varying according to season.

There is a great weight of food in one acre of beans. We
calculate that they pay about 11. 10s. per acre in meat. It seems
strange that so few are used in this manner, even when farmers

are very short of summer-feed.
We generally give a little bran and malt-combs with the
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beans, and from about tbe middle of August, when they become
fit for harvesting, mix some straw-chaff with them to prevent the

bullocks getting " blown."

J. Mechi.

August, 1864.

9.— On the Advantage of Inoculating Sheepfor the Small-Pox.

By Josiah Deacon.

Only lately returned to England after very many years' residence

in Russia, [ was both surprised and gratified on reading Pro-

fessor Simond's able lecture on " Small-Pox in Sheep ;" surprised

that the question had not been long since decided, gratified at

his masterly and conclusive treatment of the subject. I venture

now to add my humble testimony, derived from twenty-five

years' experience in the steppe country of Mid and South Russia,

where I have had landed estates under my administration with

flocks of merino sheep varying from a few thousand head to

upwards of twenty thousand. On these inoculation was systema-

tically employed with unfailing success. Although the sheep

under my charge were perpetually exposed to contagion, from the

existence in our immediate neighbourhood of flocks in which
thousands have died from the neglect of this precaution, / never

lost an adult animalfrom the ordinary small-pox.

In order to show the impossibility of avoiding contagion, I

may state that the only boundary-mark between properties in the

open steppe country is a deep furrow made with the plough,

which is soon overgrown with grass. The shepherds are accus-

tomed to meet on the border to chat with their neighbours. How-
ever strict the orders were not to approach a neighbour's frontier

when his sheep were tainted by this disease, I have myself

more than once caught the. shepherds returning from, or close to

the frontier when such a flock was in sight. Detection is, how-
ever, very difficult, as twenty thousand sheep would be spread

over a space .of some forty or fifty thousand acres, divided into

many farmsteads.

I have heard of sheep which had been inoculated having caught

the infection, but have frequently traced the cause to imperfect

inoculation, which was not unfrequent so long as the operator

merely passed an impregnated thread through the ear of the

animal
;

but, as soon as the plan of making the puncture under
and on .the fleshy part of the tail became general, such failures

were Jess common. I was as particular in insisting on the

careful inoculation of our lambs as on the vaccination of the

children of the peasants. Our losses of lambs from inoculation
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were so trifling that we never kept a separate account
; they were

merged in the general total of yearly losses.

The only precaution considered to be necessary was not to

inoculate during very hot or cold weather ; the latter, in parti-

cular, proved fatal by preventing the free formation of the

pustules and driving the disease inwards. Those who have the

general charge of large flocks in Russia are mostly Germans
who have some knowledge of the veterinary art, and I never yet

met with one of them (I have had many under my orders) who
doubted for one moment the efficacy of inoculation ; on the

contrary, it is considered by them to be one of their most im-
portant duties to perform that operation with success. The
German sheep-inspector, who is always well paid and is intelli-

gent, would as soon think of being witliout his pipe as without his

inoculating needle !

I shall be most happy to give any further information on this

head to any one requiring it
;
my address will be with the worthy

Secretary of the Society.

10.

—

On Subsoiling Pastures, with a description of a neio Imple-

ment. By H. Wood.

As the breaking-up of meadow-land is prohibited by most farm-

leases under a heavy penalty, my attention has long been directed

towards the best means of improving it. I venture to lay before

the readers of the Society's Journal a brief statement of the results

of my experiments during the last 20 years.

The roots of meadow-grass require nourishment as much as

those of garden or field plants under spade or arable cultivation.

I have known them sometimes to penetrate to the depth of 18

inches, finding their way into the holes of rabbit-burrows ; at

other times they have become so interlaced and interwoven as to

prevent the downward percolation of water, even after a heavy

fall of rain. Puddles of water on the hide-bound surface of

meadows tend to rot the grass, and where open drains are con-

structed, the water in passing off not unfrequently carries away
with it portions of manure held in solution or suspension, and

thereby robs the land of nourishment. To prevent this waste of

valuable fertilising constituents, I have adopted the practice of

scarifying or cutting through. the surface of the meadow to the

depth of 12 or 13 inches; and a passage being thus opened,

through which the water can filter, every particle of manure con-

tained in it is retained by the soil, just in the same way as an
ordinary domestic filter abstracts and detains the impurities of

drinking water.
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The implement which I use for the purpose is a scarifier, 6 ft.

across the back beam, and 3 ft. across the front. It was origi-

nally made for tines of 3 sizes, but for these I have substituted

curved knife tines to be affixed to the cast-iron frame, at a dis-

tance of 2^ ft. or 3 ft. apart. The knives are so curved that their

point is 15 inches below, and 15 inches to the right or left of the

head. The weight of the implement is from 4 cwts. to 5 cwts.,

and as 1 only use it at the end of October or beginning of

November, when the ground (a tenacious soil on a clay subsoil)

is soft and well saturated with rain, a pair of horses can draw it

with case, and make 7 acres of good work in a day. I prefer

working at a depth of 12 or 13 inches, but this can be regulated

by raising or depressing the wheels, of which there are 2 pairs so

placed as to keep the implement in true position. Taking the

cost of horse-hire at 8s. per diem, and wages at 2s., the cost of

the operation will average about Is. 2d. per acre.

Alter the heavy autumnal rainfall the surface of the meadow
should be brought to a level Avith the roller before the scarifier

is used.

WoodhiU, Ripley.

2 n 2
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ABSTEACT REPORT OF AGRICULTURAL
DISCUSSIONS.

Meeting of Weekly Council, Wednesday, February 17th. Lord
Feversham in the Chair. Mr. J. B. Lawes, of Kothamsted, Herts,

introduced the subject of

The Action of Common Salt as Manure.

He said : Salt is a substance very largely used, by the agriculturists

of Great Britain, and supposed to possess very valuable properties.

Among its other advantages, it is said largely to increase the pro-

duction of grain and straw, and to improve the quality of both. It

has also the reputation of producing very great effects on certain

crops of marine origin, such for example as mangold wurzel, for

which it is much used, and of fixing ammonia in the soil, and
conveying moisture in dry seasons. Many experiments on the

advantages resulting from the use of salt have been published, but I

do not propose to refer to them, because last year certain owners of

salt works offered a prize for the best essay on that subject ; and when
published, it will doubtless contain all that is known as to the good
qualities of salt. There is great difficulty in arriving at definite con-

clusions with regard to the actual value of manures, and forming a

correct pounds-shillings-and-pence notion of their effects in the soil.

Sinclair states, as the result of experiments made in 1817, that

while 45 tons of dung gave between 40 and 50 bushels of wheat
per acre, Gi bushels of salt gave above 70 bushels, and 45 bushels of

salt gave above 90 bushels. Experiments such as these, however,

cannot be accepted in the present day ; and I propose to pass over

results published with regard to salt, and to confine myself to some
experiments which have been carried on upon my own farm.

The field to which I am now about to refer was manured for turnips

in 1839, after which there were removed from the land, barley in 1840,

peas in 1841, wheat in 1842, and oats in 1843, without any manure
being applied, by which the land was brought into a level and compa-
ratively exhausted condition. In 1843 it was sown with wheat, and

has boon under that crop ever since. The particular experiments to

which I am going to refer were conducted on plots A and B, consisting

of about one-third of an acre each, and running parallel to each other

down the field. With one exception these two plots have, for 20 years,

received exactly the same description and amount of artificial manure
each year. In 1844, 1845, and 1846 they received the same manures

;

in 1817 one received rather more artificial manure than the other, and
therefore T pass over those years. The Table to wbich I am going

to refer gives the average produce of 1848, 1849, and 1850; for

1851, 1852, and 1853 ; and then for the last ten years. The difference
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between A and B is this : they both received exactly tlic same amount
of other artificial manure ; but A, unlike B, received for three years

together 3 cwts. of common salt per annum in addition to the other

manures. The parallel is exact, with that exception ; and if there be
any difference in the produce it must be due to the salt.

Wheat Year after Year on the same Land.

Plots A and B the same mixed Mineral and Ammonia Manure each Year

;

and A 3 Cwts. of Common Salt, per Acre, in addition, in 1851, 1852, and
1853. Produce per Acre, &c.

Averages of Harvests.

Dressed Corn.
Total

Produce,
Corn & Straw

(lbs.)

Corn
to 100 Straw.

Offal Com
to 1U0

Dressed.
Bushels.

Weight
per Bushel

(lbs.)

Plot A Plot B Plot A Plot B Plot A Plot B Plot A Plot B Plot A PlotB

1343, 1849, and 1850 (3)
years before using salt) 5

1851, 1.S5?, and 1853 (31
years with salt) . . . J

18.>4-18li3 (10 years after )

using salt) .... J
1818-11)63 (16 years) . .

30

m
3U

32?

30*

371

61-6

56-0

5S-4

58-7

Gl-1

5G -

7

58-4

58-7

5938

6535

7799

7222

5976

6568

7811

7234

57-2

42-6

49-6

49-7

56-0

41-7

M-4

49-3

6- 7

12-3

7- 4

8
-.2

63

u-o

8-3

8-4

Sometimes when a manure has been applied to the soil, the en-

suing year happens to be favourable, and this may not be the

case at another period. Therefore, to arrive at exact conclusions,

we must follow the results down from year to year for a con-

siderable length of time. It will be seen by referring to the Table
that the mean produce of 1848, 1849, and 1850, the years previous

to the application of salt, was 32 i: and 32\ bushels respectively

;

showing that the crops of wheat were extremely alike. There was,

in fact, no difference between them. Again, in 1851, 1852, and
1853, the years in which A received 3 cwts. of salt per acre

per annum, and B did not, the produce of wheat per acre was
exactly the same, being 30 bushels in each case. Then, in the

next ten years the produce was again nearly alike. The produce of

the sixteen years was in each case 37i bushels
;
showing that there

was no trace whatever of the action of the 9 cwts. of common salt.

Some persons think that although salt may not increase the

quantity of produce, it improves its quality. Let us see what was
the weight of the grain per bushel. In the first three years the

weight was a little higher in A than in B ; in the three year's 1851,
1852, and 1853, when the salt was applied, the difference was again
slightly in favour of A, though not so much as it was before ; and in

the next ten years, the weights per bushel were almost exactly alike.

In point of fact it made no difference whatever, whether we used
9 cwts. of common salt or not.

I now come to the total produce of straw and com as shown in the
second division of the Table. The total annual produce of the first

three years was 5988 lbs. against 597G lbs., a difference of a few pounds
only ; in the three years when salt was used the produce was as nearly
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as possible the same ; and in the ten years after the salt was applied,

the average produce was 7799 lbs. against 7811 lbs.—again a differ-

ence of only a few pounds. In the total average produce of the whole
period of sixteen years the difference was only 12 lbs., 7222 lbs. against

7234 lbs.

The nest columns show the relation of com to straw. Salt is sup-

posed to strengthen straw and improve its quality. The figures show-

the proportion of corn to 100 straw. In the first period, before
r
salt

was applied, A, having 57 lbs. of corn, was rather superior to B, which
had 56 lbs. In the next period we have 42-6 against 41*7, there being

again a slight difference in favour of A. In the next ten years the case

was reversed, and the result was in favour of the land which received

no salt, the figures being 49-6 against 50. Again, in the sixteen

years the comparison is 49*7 against 49 -

8, being a very little in

favour of B. Taking the whole period, there is, practically, no
difference in the proportions of corn and straw.

I must now speak of the proportion of offal corn to 100 lbs. of

dressed com as shown in the last column. In the first three years A
was in this respect slightly superior to B. In the three years in

which salt was applied, the reverse was the case ; that is to say, the

quantity of offal corn was a little larger when the salt was used. In

the third year of this second period, I may remark, the balance was
still greater against salt ; the offal corn was then 17 on A, to 13 on

B, showing that the salt had the effect of injuring instead of improving

the quality. In the next ten years the result was 7"4 in A to 8 -3 in

B. Taking the sixteen years the results are almost identical ; that is

to say, we see no effect whatever from the use of salt in these

careful and prolonged experiments.

Turning now to the action of salt upon another crop, I may
remark that on my own farm I generally grow from 10 to 15 acres

of mangold wurzel a year
;

and, following the common custom, I

have usually applied salt to the land. My usual course has been to

apply half a dressing of dung in the autumn, and half a dressing in

the spring, and then the 2 cwts. of guano or some other artificial

manure, and 4 cwts. of salt per acre, the salt and artificial manure
being strained on the top of the dung, and ridged in, and the seed

dibbled on the top. As everybody says that salt is good for mangold
wurzel I have always used it

;
and, assuming that it did increase the

crop, I was anxious to ascertain more exactly the extent of its

effect. Last year I ordered one acre to be manured with 5 cwts. of

salt, another with 10 cwts., and another to be left without any salt,

the other manures being the same in the three cases. One thing

which struck me immediately was, that the plants which had no salt

grew faster than those which had it. There could be no mistake

about the matter. The salt evidently appeared to check the growth
of the mangold wurzel. This went on for a good many months, and
at one time there was a great difference between one set of roots

and the others. The crops were very carefully weighed, with the

following result :—The produce per acre in roots was, without salt,

21 tons 2 cwts. ; with the smaller quantity of salt it was 20 tons
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10 ewts.—a difference of 12 cwts. ; and where 10 cwts.' of salt were
applied there were only 18 tons. Again, as regards tops, where
there was no salt the produce of

.
tops was 7 tons 6 cwts.,

where tho smaller quantity was applied it was 8 tons 5 ewts., and
where the larger quantity was used it was 7 tons 8 cwts. Therefore

the result was, that where the smaller quantity of salt was used

there was more top and less hulb, and where the larger quantity was
used both top and bulb were less. These experiments arc for one

year only, and therefore I do not rely much upon them. I am
satisfied that this year salt has checked the growth of mangold wurzel

rather than promoted it ; and though this may have been because the

season was a very dry one, the effect was certainly very distinct.

I have one more set of experiments to bring before you
;
they are

not my own, but were conducted some years ago by Mr. Keary
on the farm of the Earl of Leicester. Mr. Keary who was a very

strong advocate for salt, and contended that it did a great deal of

good, was kind enough to send me the result of some experiments

which he made upon wheat in the years 1852, 1853, and 1851. His
practice was, he stated, to put 6 tons of dung, 1 cwt. of nitrate of

soda, and 2 cwts of salt, mixed together, per acre. In some cases

his separate experiments are comparable with one another. For
example, in one case he used only 1 cwt. of nitrate of soda, and in

another 1 cwt. of nitrate of soda with 2 cwts. of salt. In the first

year the nitrate of soda with the salt gave 37| bushels, and the

nitrate without the salt gave 42£ bushels ; in the second year the

nitrate of soda with the salt gave 33 f bushels, and the nitrate of

soda without it 35 bushels ; in the third year the nitrate of soda

with the salt gave 47 bushels, and without it 49 j bushels. In
the three years there was a difference in favour of the nitrate

of soda without the salt of 8£ bushels of wheat and 6 cwts.

of straw. The results of these experiments were sent to me by
Mr. Keary to. sho^ the great value of salt, whereas I might cite

him as a witness against salt as a manure. It may be that sufficient

care was not exercised in making the experiments in the instance

referred to ; but be that as it may, the result is to show a loss in

three years of 8? bushels of corn and 6 cwts. of straw, arising from
the use of 6 cwts. of salt.

Some years ago a French commission was sent to this country to

inquire as to the effect of salt on corn. I never saw the Kcport of that

commission ; but the other day I wrote to Monsieiu- Barral (editor

of the ' Journal d'Agriculture Pratique ') to make inquiries about it

;

and in his reply he states as follows :

—

" Pan's, Feb. 8th, 1864.

" The Eeport you mention is written by Mr. Milne Edwards. It was
printed at the ' Imprimeris Rationale,' at the expense of the French Govern-
ment, in January, 1850. Mr. Milne Edwards was then trying his best
to prove the possibility of restoring the old tax on salt without doing any
injury whatever to agricultural interests; consequently, he declared most
readily that salt is useless as a manure, and his opinion may be suspected of
being tainted by some political prejudices. Nevertheless, I believe in the
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truthfulness of that part of the Report, and am myself prepared to declare that

salt is of no value at all as a manure, if used without any other fertilizing

matter. But I am ready to alter my opinion respecting mixtures, as double

decompositions may be produced in the womb of Mother Earth."

Thus it appears that M. Barral is of opinion that salt has no value

as a manure itself, but that it may act usefully in conjunction with
other manures. So far as my own experiments have proceeded, I have
always used it in conjunction with other manures; but the results

have not been satisfactory.

It may be asked, Why should not salt be useful when we find it

existing largely in a certain class of plants '? There can be no douht

that salt is to be found in a certain class of plants ; but the question

of the value of salt depends, I think, not so much upon what is found

in the plant as upon what is sent off the farm. If salt is taken out

of the land by a plant which is consumed on the farm, as is the case

with mangold wurzel, it may be concluded that the salt is not exported,

and that it therefore needs not to be replaced by import. As to

grain, an analysis of ripe corn will show that it contains little or no
salt : there is just a trace of it, and nothing more.

Animals undoubtedly contain salt. I have had a great many
animals analyzed at different times, and you may assume, as a general

rule, that an animal, as he stands alive, contains about 3 per cent, of

mineral matter ; an ox about 4 per cent., and sheep and pigs about 2J.
Three per cent, may bo taken as an average of mineral matter, and of

this about 8 per cent, is salt. Therefore an ox weighing 1000 lbs.

contains about 2 j lbs. of salt, and a sheep or a pig weighing 1 cwt.

contains about 4 ounces of salt. Hence the amount of salt carried

off the farms by animals is very small indeed.

A great many experiments have been made for the purpose of ascer-

taining the amount of salt which falls on the land through the medium
of rain. I do not wish to go into figures, but there can be no doubt

that a large quantity does descend in that way upon our soil. In

our climate, surrounded as we are by sea, the fall of 'salt m rain is

decidedly larger than the amount carried off the land by salts from the

farm, and consequently, so far as our fields require salt, they obtain it

from that source.

Without expressing any very strong opinion on the subject, I would
say that the general conclusion at which I have arrived is that salt

does not act beneficially as a manure, though it has occasionally an

action of some kind or other ; and that if there are many well cultivated

farms on which salt is used, there are also many which are kept in the

highest condition without the purchase of it. I am not at all prepared to

say that the former are not as well farmed, or do not produce as good
crops as the latter. I cannot help thinking, that the large amount of

money which is expended annually on salt as a manure throughout

the British Isles is not returned in the produce. There may be some
cases in which it is, but I think that, as a general rule, the outlay of

money is not returned in increased production.
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In answer to the Chairman, Mr. Lawes said, as the result of experi-

ments on the effects of salt in the feeding of cattle, he had arrived at

the conclusion that, though it might be very well to give animals a

taste of salt, great care should be taken not to supply it in excess.

In answer to Mr. Dent, who thought that Mr. Lawes might have

used an excessive tpuantity of salt on his farm, and thereby retarded

the growth of his crops, Mr. Lawes replied, that 4 cwt. per acre of

salt had been his ordinary dressing. His object had been to grow
large crops, and he assumed that salt was likely to be beneficial to

mangold wurzel, but though there was plenty of plant it was possible

that, in the experiments referred to, the application of salt might have

been excessive.

Mr. Fisher Hobbs, having prefaced his remarks by observing that a

good deal depended on the character of
t
the climate and soil where salt

is used, said :—So far as my experience goes, I may remark that in

the eastern parts of England, where we have a dry climate, we find,

especially in the case of marine plants, that salt is very beneficial.

We also perceive that along the coast, where the air is impregnated
with salt, we can grow mangold wurzel, even without farmyard-

manure, better than in other situations. Not only so, but the quality

of the crop is decidedly firmer, and mangold is generally admitted to •

contain more saccharine matter there than in parts of the interior

where high farming is carried on. Therefore I think the remarks
which Mr. Lawes has made to-day only show that, so far as his experi-

ments have gone, they have not proved salt to be of very great service.

I believe that salt and guano, mixed at the rate of about 3 cwts. per acre of

each, form an excellent manure for both wheat and mangold wurzel. We
have found in my own county that where salt has been used through a

course of cropping, especially on marls and other similar lands, it

has not produced the same advantages that it did previously. I myself
have used it to a considerable extent at various periods of the year,

and have been occasionally annoyed at having my attention called,

particularly after frost, to the bad appearance of my wheat, where salt

had been applied. One great benefit of salt in our dry climate is,

perhaps, in its destruction of many insects in the soil, which for the

last few years have been very injurious, not only to our root-crops, but

also to many of our cereals. I know very well that we cannot lay down
any general rule with regard to modes of cultivation or the application

of manures ; but I do not agree with Mr. Lawes that, on the whole,

salt has been too highly valued by farmers. I think he will find, on
examination, that even in a humid climate it is beneficial. In Corn-
wall, fishery salt, as it is termed, appears to be used almost universally

for stiffening straw. In my experience I have seen fields of wheat
where 3 cwt. of salt per acre had been applied, and the straw was
remarkably white and very stiff, while in other cases a much smaller

application has apparently produced an equally beneficial effect.

On the other hand, I have known salt prove very injurious when
applied to a crop of swede turnips, though when applied to mangold
on the same soil it produced a good effect. We see in our gardens
how beneficial salt is to asparagus, which is a marine plant. Again,
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sea-weed, which of course contains a considerable proportion of salt,

is now extensively used, and the more its effects are seen, the greater

is the demand for it. I do not think that salt should be run down as

if it were a thing of no agricultural value ; for there are soils and
climates where it is very beneficial when used judiciously.

The Chairman having testified to the beneficial effects of salt in

arresting the ravages of the turnip-fly, asked Mr. Hobbs whether he
had known salt alone to be efficacious in destroying insects ?

Mr. Fisher Hobbs said he had never found any active property of

that kind in salt when applied by itself, but in combination with other

manuring ingredients it had so operated. A more powerful agent

than salt was required to destroy the fly ; and it should be applied

when the plant was humid, for it would then act most beneficially

upon the leaf.

Mr. Dent, M.P., woufd like to know whether Mr. Lawes had made
any experiments with salt on grass land. A notion had generally

prevailed that the application of salt to land bearing rough or coarse

grass had a tendency to produce a finer kind of herbage. He had always

been in the habit of applying salt for mangold wurzel. For some
years he grew very good crops, but he did not believe that for the last

four years any one in Yorkshire had produced a satisfactory crop
;
yet

the crops there had, he believed, been grown vezy much in the same
manner every year, and with the same proportion of salt. The use of

salt had certainly, in Yorkshire, the effect of stopping the maggot,

which was eating the leaf.

Dr. Voelcker said, from what he had seen on a large scale in pass-

ing through different counties of England, and from his inquiries into

the circumstances under which salt had been used, he had come to the

conclusion that in light and sandy soils salt was often, if not gene-

rally, used with veiy great benefit ; while on heavy soils it was
attended with either no advantage whatever, or decided disadvantage.

Amongst the properties of salt there was one which belonged, he
believed, to all very soluble saline matters, viz., that of retarding the

growth of plants when applied in quantities of above 3 cwt. per acre.

Salt certainly retarded the growth of plants, and for that very reason

it was, he believed, that it was of such great utility on the lighter

soils. It kept the plant for a longer time vegetating and in good
growing condition, and the final result was a larger produce, especially

in the case of mangolds. In the eastern counties the moderate use of

salt had very materially increased the root-crop, and, as he believed,

in virtue of its retarding the growth of the plant. In lighter soils,

when dry weather set in, roots were very apt to dwindle away, or to

yield only half crops ; but by applying salt in moderate quantities,

provided the land were otherwise well manured, the life of the plant

was prolonged, and a larger crop ultimately obtained. But the reverse

of this was the case when salt was applied to heavy land. In some
parts of Gloucestershire the crop was sometimes taken up before it

was ripe, and the mangold was there less valued in consequence. The
use of salt on stifl" clay soils, such as those referred to, would further

retard the ripening. The use of manures like superphosphates* which
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promote early maturity, was here advisable. The question, in fact,

was entirely one of maturity.

Salt was taken up in immense quantities by plants. Some time ago

ho made some experiments on that subject, and he was amazed at

the enormous quantity which he found plants to absorb. Salt being

assimilated by jdants, circulated in them
;

and, according to their

structural differences, some plants were benefited and others de-

stroyed by it. Cabbages would take up an enormous quantity of salt.

He had seen a plant with the salt taken up by the roots crystallizing

on the leaves. This property of assimilation in salt was very useful

for some purposes, but injurious in others. The question was, in fact,

altogether one of soil. Therefore he believed they were not justified

in saying, on the one hand, that salt was of no use ; or on the other, that

it was of very great use. It depended on the application which was
made of it whether it woidd be useful or the reverse. Some years ago

he made some experiments on grass-land with salt and with nitrate of

soda. Now nitrate of soda pushed on the growth of grass, and secured

a larger produce. Salt, on the other hand, checked it to such an

extent, that if they used on stiffisli land as much as 10 cwt. per acre,

they would get less crop, even though nitrate of soda were used with

it. Cattle were very fond of salt grass, naturally preferring sweet to

rank herbage ; and if cattle, especially when out of condition, were
placed in fields where there were large deposits of ammoniacal manure,

salt would be of great advantage in checking rank vegetation and
sweetening the herbage. But, then, while salt sweetened the herbage,

it diminished the total amount of produce. He would only add, that

his last year's experiments in mangold, so far as they went, tended to

confirm the view taken by Mr. Lawes. By the use of various quan-
tities of salt, beginning with 1 cwt. and going up to 9 cwt., he obtained

residts which did not prove that on a heavy calcareous clay salt pro-

duced a beneficial effect.

Mr. J. Hooker (Oatlands, Walton-on-Thames), said : Having made
some experiments with salt, he had put down the results, which did

not at all accord with those of Mr. Lawes. His soil was a rather stiff

clay resting on a sandy subsoil, on the banks of the Thames. He
took the land in 1860 in a very foul condition. Ten acres he was
obliged to fallow. Four acres by the side of them, and with precisely

the same kind of soil, he planted with mangold wurzel, for which crop
he applied 4 cwt. of salt per acre at different periods of the year. In
the autumn of 1861 he sowed the plots with rough chaff wheat over
the whole fourteen acres. The plant came up well, and looked remark-
ably well up to the time of blooming, giving the promise of a large

crop ; but then the crop on the ten acres which had received no salt

entirely broke down. The yield was as follows : the four acres salted

gave 30 bushels per acre of good quality ; the ten acres which were
not salted gave 20 bushels per acre of tailing quality. He selected

samples of straw from each piece for analysis in order to see what
was the cause of this failure, and whether salt or the want of it had
anything to do with the result. On examining the ash of that grown
on the salted land he found that it gave 83 per cent, of silica ; whereas
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the ash of some of the best straw that could be found on the land

not salted only gave 78'94 per cent, of silica. Moreover, the straw

of the salted land was by far the brighter of the two, and was much
harder for the reapers to cut, a consequence of its containing more
silica.

The next year he conducted a series of experiments on the same
kind of land, though not the same pieces. The wheat was drilled

in the autumn of 1862, and 1-| cwt. of salt per acre was sown broad-

cast, on the 12th of May, 1863. A few plots in the piece were not

salted ; at harvest several pieces of each were carefully weighed. The
following is the mean result of this experiment :—The land salted

gave a produce of 2475 lbs. of wheat per acre, and that not salted gave

a produce of 2337 lbs.; showing an excess of 138 lbs. per acre on
the salted land. Further, the land salted gave a produce of 3389 lbs.

of straw per acre, and the land not salted a produce of 3150 lbs.

;

showing 239 lbs. per acre extra on the salted land. The greater

weight of straw in proportion to the wheat, is accounted for by the

finer quality of the straw, which containing more mineral matter than

that grown on unsalted land, consequently weighed heavier. He agreed

with Professor Voelcker that on stiff land a small quantity of salt was
better than a large quantity, and that it ought to be used sparingly in

each application ; he would prefer manuring the root-crop with salt

to its direct application to cereals.

Mr. Lawes, in replying to the various criticisms on his remarks,

said, it might be supposed that his land was not favourable for an
application of salt ; but it should be observed that his experiments

with mangold wurzel were carried on, not upon experimental land, but

as part of his ordinary farm practice ; the soil being a heavy loam
resting on yellow clay. Mr. Keary's experiments were also part of

what is termed farming practice
;
and, though he said that salt was a

capital manure, the results which he gave tended to show the contrary.

He appeared, indeed, not to have analyzed the results of his own
experiments. He (Mi-. Lawes) agreed with Dr. Voelcker that when
salt was applied to grass-lands the herbage looked better and the cattle

seemed more fond of it ; but he doubted, nevertheless, whether the

grass contained the best meat-producing qualities, nor, indeed, did he

think that salt ultimately increased the amount of produce. He also

concurred in the Dr.'s opinion that salt checked the growth of plants

;

but whether that was an advantage to the farmer was another question.

Did they wish their crops to be stopped at particular stages of growth ?

They all knew that in some years crops were too ripe in autumn, and
at others not ripe enough. That was a matter which depended on the

seasons. One year there was a hot summer, ripening the crops too

early, the next year perhaps the case was reversed ; and a manure like

salt would perhaps be beneficial at one period and not at another. As
regarded cattle, they knew that cows fed much on mangold wurzel
were apt to scour. What they ate operated on them like a dose of

salts. As agriculuu'ists, they did not want to accumulate salt in

mangold wurzel ; what they needed was good feeding qualities, and
the question of the value of salt and other manures depended on their
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influence) on tho feeding properties of crops. In conclusion, ho did

not deny that salt might act beneficially if used judiciously on lands

which were suitable to it ; but when applied extensively and without

great care and discrimination the crop would not, in his opinion, pay

for the outlay.

Mr. Fisher Hobbs, in opposition to the remark that the scour in

cattle arose in a great degree from the salt present in mangold wurzel,

said, that when sheep had too much vegetable matter, and showed
symptoms of scour, almost the first thing the shepherd did was to

give them a handful of salt, and in nine cases out of ten it proved a

corrective.

Mr. Lawes observed that what he had referred to was an accumula-

tion of salts in mangold, which gave them a purgative character.

Mr. Fisher Hobbs suggested whether mangold wurzel, being a

marine jdant, might not on that account take up more salt beneficially

than was done by swedes and common turnips. He had himself

observed that when salt had been used to a considerable extent for the

mangold wurzel plant, it produced no injurious effect, whereas tho

swede died oil' with the same amount of salt.

Mr. Lawes said he had, in fact, never grown mangold wurzel without

salt ; but, this year, having occasion to make experiments in relation

to this question he found, to his surprise, that his crop seemed much
better without salt than with it. He had been as steady a user of salt

as any one, and, if questioned on the subject, he should probably have
said that mangold, being a marine plant, required salt

;
but, after his

recent experience, he should look a little more carefully to his con-
sumption of salt another year.

Mr. E. Barker moved a vote of thanks to Mr. Lawes, and tho

Chairman, before putting it, said he believed that agriculturists would
gladly avail themselves of any information to be derived from the

practical experience of trustworthy persons who engaged in such inves-

tigation.

Mr. Lawes having returned thanks, the proceedings terminated.

Meeting of Weekly Council, Wednesday, March lGfli. Mr. Eaymond
Barker in the Chair. Lecture by Mr. Alfred HuonES, of Thorness,
Isle of Wight, on

The Management of Clay Lands for Sheep-Feeding.

Mr. Hughes, in recommending his " scheme ' or system of manage-
ment, commenced with the remark that he had had two years' satisfac-

tory experience of it on a very stiff clay farm, near Cowes, in the Isle

of Wight—on land not adapted to the four-course shift, nor kind to

barley
; which, though it will grow valuable roots, defies the tenant

to turn them to any profitable use. The farmer of such a soil, he
continued, is deprived of two important sources of income : a good
yield of useful malting barley, and the production on the land itself

of a large quantity of mutton. He then proceeded as follows :

—

The system of management which is set forth in this Paper is in-
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tended only for such land as that described ; and those whose lot is

cast on a kinder soil, not subject to these conditions, will probably find

nothing in this scheme that will assist them in their business. My
object has been to discover a course of cropping adapted to this soil,

to relieve it to some extent of the heavy burdens and innumerable
difficulties which beset its tillage, and to find the means of profitably

consuming the greater part of the root-crops on the land. The diffi-

culties attending the management of clay-land are too well known to

all engaged in it to need minute description. We Lave all seen the

long rugged tracks of the cart-wheels in our turnip-fields, and tho

corresponding yellow scars in our barley crop, in the month of June,

as the result of carting off our roots to the ungrateful bullock at home.
We have also seen the thin barley and thinner seeds, where stood the

puddled fold and unhappy sheep, afterwards the battle-field of Clod
and Crosskill. Where spring corn is to follow the root-crop on
land like this, and in a climate like ours, these things must happen

;

but what worse preparation can there be for our most valuable, most
sensitive, and most delicate plant, barley ? Then, again, on taking

wheat after clover on such land, when there has been rain enough to

admit of its hieing ploughed, tho land comes up so tough and stubborn

that the wheat can only be put in by force, and buried or rather hidden,

in its water-tight drain, by a vast amount of horse-labour and wear
and tear ; whilst if the season be unfavourable, the wheat is not got

into tho land till winter is come. Now, though wheat likes a firm

bottom, the seed of wheat, like all other seeds, docs not like to be

wedged up in a water-tight bed, smeared over with the harrow.

Wheat likes an early start, and its produce is, ceteris paribus, very

much in proportion to tho progress it makes in the first quarter

of its growth. If our soil, therefore, is naturally tough and binding,

we must adopt such a mode of preparation as will afford as kindly

a seed-bed as possible. Our seed must fall into soil in a condition

favourable to a rapid development of root and stem. Again, with re-

gard to our most valuable heavy-land roots, mangold, if they are

grown after wheat, even with the most active autumn tillage, the time

of preparation is so short that we do not get either the weight or

the quality of root which the same land is capable of producing when
exposed to the influence of a midsummer sun.

The system of cultivation which is set forth in the diagram (see pp.
524 and 525), meets these drawbacks to our success, and by affording

seasonable and ample time for the profitable consumption of a very

large amount of, green crop on the land by sheep, enables the heavy-

laud farmer to participate in the advantages of sheep-farming. It

renders the farm self-fertilizing, the haulage of the root-crop home is

avoided, and by growing for the most part roots that will store on the

land, and taking no corn-crop in the spring, ample time is afforded

to consume the root-crops with advantage to sheep and land. Tho
rotation is so arranged as to defer the repetition of each crop for

seven years instead of four ; and the subdivision of each course affords

an opportunity of removing clover and such crops as are most sensitive

on the point of repetition, to an interval of fourteen or twenty-one
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years. A great advantage accruing from this arrangement, and one

saving much labour, is the time allowed for the preparation of the

seed bed for each crop, especially the three with which under the four-

courso we havo the greatest difficulty,—wheat, barley, and mangold

;

tho latter getting a summer as well as a winter fallow, by which a

weathor-made surface is secured, and an immense amount of forced

labour at seed-time is dispensed with.

Another collateral advantage arising out of this septennial division

is the severance of the periods of sowing into smaller tasks, so that,

if begun in time, none arc likely to be protracted beyond due season,

to the detriment of the crop itself, and the hindrance of all other work
on the farm. Summer preparation for wheat renders wheat-sowing,

perhaps, the lightest seed-time of the season ; it affords the best oppor-

tunity for adopting thin and early sowing so well suited to a clay soil,

and by being quickly out of hand it leaves the teams free to push on
tho autumn tillage, and, while the land is solid, to run off that portion

of tho root-crop destined for consumption on the old leys, and pastures,

and in tho homestead. The old leys remaining unbroken through the

wettest portion of the winter afford a firm and healthy run of feeding-

ground for the sheep when the ploughed lands will not bear them. A
quantity of drawn roots should be securely stored at some convenient

spot near at hand, that they may be supplied with as little labour and
carting as possible to the sheep when they are driven from the fold

on the turnip-land. These old leys coming into fallow for roots, and
being firm and clean on the top, will bear the sheep and the carting

without damage to the next crop. The sheep, when driven from these

lands by the plough must be kept in hurdles, and fed with the stored

roots on a dry pasture till they can take to the turnip-land again. 1 con-

sider this system, and such a provision of green crop peculiarly adapted

to the requirements of a flock of ewes, especially Dorsets, as both tho

fatting of early lambs and then that of the ewes may be accomplished
on the root-crop only. I then buy in a lot of tegs to take oil' the summer
folding of tares and rape, feeding with corn or cake, my object being

to sell out in the middle of October, when they will have folded over

the covu'so intended for wheat. This year, as mutton sells well, I have
kept nearly all wethers through tho winter, and have fatted them with
very little trouble. The plan I pursue with sheep is this : sheep
bought in in September or October tf&c the run of the stubbles, and
go into fold on the land intended for winter beans or winter oats, as

long as the weather remains fine. Directly it gets too wet for them
there I move their night-fold to the old Italian rye-grass ley, where
they find a nice fold of grass with good lodgings. When the stubble-

feed gets short I send them to fold on the early white turnips ; and
having once commenced doing so, I would always rather carry out a
little litter and bed down a fold or two than bo driven off by the first

rain . If wet sets in, we come off to the fold on the ley ground, and
supply the sheep from the stock drawn for that purpose, until we can
get on to the turnip land again. There is plenty of time, as there is no
corn-crop to follow ; and with a little perseverance the difficulties of
the season will be overcome. The great thing j in this heavy laud-

folding
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1st Year.
Wheat.

White Wheat. Red Wheat.

Commence sowing in September with
1 J pecks per acre ; hoe in autumn and again in spring

; put the
white wheat where the winter tares and rape were fed, and change ground each rotation.

2nd Yeah.
Barley.

Barley.

Commence sowing first dry time after February is in, and weed at every opportunity.

3rd Year.
Beans and

Pease.

Winter Beans. Spring Beans. Early Pease.

Cart a good dressing of farmyard dung for this course ; sow early, hoe and weed frequently.

4th Year.
Oats.

Black Taktarians. Winter Oats.
'

Canadians.

Break up and clean well after winter beans and put in Tartarians in March; clean well after spring
beans and pease; put winter oats on the spring bean land and the Canadians on the pea-land, and
change ground every rotation

;
dung fur this crop, and hoe for seeds.

5th Year.
Seeds and
Tares.

Trefoil.
„ r, Cow-grass.
Clean Clover.

I)vtch tom
Italian Grass.

Sutton's Improved Tares
Italian required for

Rye-grass. Mowing.

Apportion the above crops according to the requirements of your business; drill all the seed when you
hoe oats between the rows of corn

;
top dress early Italian rye-grass with 3 cwts. of guano, one half

to go on in autumn, one in spring.

Gth Year.
Mangold

and
Turnips.

7th Year.
Green-
fallow.

Swedes and Hardy Turnips. Early Turnips and Mangold-wurzei.s.

Tut the mangolds on the tare-land ai»l dung for them, and follow with such roots as store well ; have

a fair breadth of early white turnips.

Spring Tares, op. Rape. Winter Tares, or Rape.

Tut winter tares on first land cleared by sheep, breaking with plough or cultivator according to

season, and follow with spring tares^rape and mustard; scuffle in the sheep-dung and plough

shallow on the ridge for wheat.
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Probable System and Cost of Tillage. Cost, of

Field.

Cost
per Acre.

Cultivate with Colanan's Cultivator, using smallest size triangular share, close behind the sheep,

S horses first time, and cross the work With 4 horses afterwards. Harrow with heavy
harrows, ;t horses; roll down with pair horse roll. Labour—clearing round the field,

drawing out and ploughing, 2 horses; throe harrowings before drill and or.e after, 2 horses;

light roll, striking up furrows, water furrowing, digging corners.

Expenses taken from Farm Account Book over 9 acres

Plough in a fair time before Christmas, 3 horses; just break down the top with one harrowing
the lirst. dry time after February sets in, 2 horses ; twice cultivate with llarley Cultivator,

4 horses ; the land being in 8 feet ridges the horses may he keptfO//" the land. Twice harrow
With heavy harrows before the drill, 4 horses ; drill 1 4 rows on 8 feet, 3 horses ;

light harrow
twice after drill; draw up furrows, water furrow, dig corners, women to pick and clear the

land.

Expenses taken over 20 acres

Winter BEAMS, Filling, carting, and spreading lfi loads per acre raw dung; ploughing,
.'! horses; twice harrow, 4 horses; once, 2 horses before drill; drill Trows on 8 feet with
double tins, I horses; light harrows twice after, 2 horses; furrow plough, water furrow, dig

corners. Labour—picking and clearing round field.

Expenses taken on 8 acres

SrniNf. Beans and Pease, filling, and carting 240 loads to heap; turning, filling and carting

17t> loads on the land
;
spreading, ploughing, 3 horses ; water furrow for winter; dig corners

and clear round field; Spring-work, twice harrow, 4 horses; once, 2 horses; use Barky
Cultivator if necessary. Drill 7 rows with 4 horses ; light harrow twice after, 2 horses

;

draw furrows, water-furrow, kc.

Expenses taken over 12 acres

Wintku Oats. Break up spring bean land with Coleman, 6 horses, crossing with 4 horses,

selecting such points, chisels or shares as will enter the groimd well; twice harrow with
2 horses ; roll with pair horse-roll; light harrow; horse rake, picking and burning, filling,

carting, and spreading 14 loads per acre raw farmyard dung
; plough, 3 horses ; twice harrow,

3 horses; drill 12 rows on 8 feet; light harrow twice after; strike furrows, water furrows, cut
and clear round field.

Expenses taken over 8 acres

SritiNO Oats. Clean the winter bean and pea-land in the Autumn, but don't break it. Tillage
the same as for spring beans.

F>xpenscs taken on 8 acres

Reserve land for sufficient tares for cart horses, colts and cows ; take also what is required
to provide springfeed for ewes and lambs, and sow with Sutton's improved Italian rye-grass

;

this will come to the scythe or feed when the (ares are done. Sow what clean clover is

expedient, and seed the rest down with a mixture adapted to the soil, and that will make a
good firm bottom, this will be the last to break up for roots. 2 horses roll, mix seeds for
drill; drill, 2 horses; roll 1.

Expenses taken on 10 acres

Mangolds. 4 acres mucked before harvest, IS loads per acre, long muck ; filling, carting, and
spreading; mow and cut, round field, plough the whole, 3 horses ; water-furrow for winter.
Filling and carting 80 loads to heap for remaining 4 acres ; turning ditto back in a dry
time, 3 horses ; harrow once heavy drags, 4 horses ; cultivate with 4 horses, llarley Culti-
vator. Filling, carting, and spreading on 4 acres; roll down, draw out and plough, 2 horses;
roll, 2 horses; harrow, 2 horses; burning and carting earth; mixing, filling, and carting
manure to field, IS loads; drill, 3 horses; roll, 1 horse.

Expenses taken on 8 acres

Clover Land for Swedes and Hardy Ttjrnips. Plough as deep as soil will permit)
3 horses, in March or April; harrow twice directly the land will work, and again in a
fortnight; or use barley cultivator if the land will work without raising the sod, 3 horses

;

put manure on with distributor, and harrow in same time, before the drill, 2 horses, and
2 horses; burning ashes, sifting and mixing manure, carting ashes home and manure to the
field ; drill, 3 horses ; roll, 1 horse.

Expenses taken on 8 acres

Rye-grass for TunNirs. Plough first time in January or February, 3 horses; water furrow

;

turn back in March, 3 horses; harrow twice with heavy drags weighted, 4 horses, when the
land will work. Cultivate across twice with Coleman's clod crush, 3 horses

; harrow, 2 horses
;

roll, I horse; women picking docks and grass; plough for crop, 2 horses; burning earth,
sifting, and carting earth home, 1 horse ; mixing, cart to field, preparing land for the drill!
distribute manure, 2 horses; harrow, 2 horses; roll, 1 horse; drill, 3 horses; light roll
1 horse.

Expenses taken on 8 acres

£. s. d.

10 15 0

18 8 6

12 0 4

24 17 7

£. s. d.

1 4 3

0 IS 5

1 11 3

2 1 6

15 10 2

12 2 9

1 18 9

1 17 10

fare land preparation

on 8 acres.

14 10 0 19 4 J

20 7 6

8 15 9

16 0 4

2 10 11

1 2 0

2 0 0*
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folding is to persevere, but not to persist
;
recollecting that all the

labour and attention expended on sheep is well bestowed, not only on'

them but in saving the hauling of roots home, and of dung to the held.

I will now take the crops year by year.

I commence with ivheat ; but my mode of preparation for it will

be best stated in connection with the preceding crop.

Supposing the wheat-stubble to be there, 1 find that, on a strictly

clay farm, I can grow on an average of seasons a much better quality,

and a much larger quantity of barley upon a wheat-stubble than after

turnips or any root-crop ; for whereas the difficulty of managing the

root-crop, is such as to stand in the way of getting such land into

proper condition for barley, after wheat amide time is afforded for the

purpose. The way we proceed in preparing for the barley-crop is

this :—In harvesting the wheat we leave a 6-inch stubble on the land

;

that is, we cut as high as we can with the scythe consistently with

cutting the corn oft' clean. I find it advantageous not to turn in the

wheat-stubble much before Christmas ; the land being a sounder and
healthier seed-bed for barley when not longer exposed to the wet.*

We select a fair time for ploughing with three horses. We then

break down the top by harrowing once, with two horses, in the first

dry time in February. We twice cultivate with a barley-cultivator, a
light implement that I have had constructed specially for this purpose,

and this, which we use instead of the harrow, lifts the soil completely

up, as deep as it has been ploughed. This requires four horses, as my
land being in 8-feet ridges, the cultivators, drills, harrows, and other

implements, are made to take a whole ridge. Having gone once over

the ridge, we repeat the operation ; but in the second instance we drive

the cultivator in the opposite direction. This is the finest prepara-

tion I have yet known for barley upon clay land. The land being

in 8-feet ridges the horses may be kept off it.f Taking the entire

expense of horse and hand labour from beginning to end of the

process, I find the total cost of preparing twenty acres of land for

barley to be 18Z. 8s. GcZ., or 18s. 5d. the acre ; but I set a low price on
my horse-labour, having some salt marshes close at hand, and a good
run for the horses, which cheapens their keep considerably.

After barley come beans and peas. For this crop we cart a good
dressing of farmyard-dung, sow early, and hoe and weed frequently.

I divide this course into three different classes—(1) winter beans,

(2) spring beans, and (3) an early description of peas.f

The next course, that is the fourth year, is oats folloiving upon
beans and peas : and with the oats we lay down the land to clov.er.

Some gentlemen may have thought that this work was overlooked, and
wondered how I should bring it in ; but I find that I have grown much

* I account for the difference in this way:—On tenacious soils, like mine, the
land cracks prodigiously in the summer, and these cracks, if undisturbed, form
watercourses and means of escape for the heavy autumnal rainfall : whereas by
autumn tillage all these channels are stopped. At all events, I find that in practice

the land broken up in autumn, comes up more soddeu under spring cultivation
than that which was broken up after Christmas.

t For details and cost of cultivation, see diagram.



Management of Clay Lands for Sheep-Feeding. 527

.better seeds after a good standing crop of oats upon my land than I

ever did after barley and folding, and I can get my seeds up with

greater regularity and certainty ; therefore I seed down the oat-crop

for clover.

The oat-crop again I divide into three parts, first, winter oats,

of which I get in some in the autumn in order to make sure of some
forward corn ; then black Tartarian oats, a hardy productive kind for

the spring ; and lastly, some Canadian oats. I sow Tartarians after

winter beans in March, put winter oats on the 'spring bean-land, and
the Canadians on the pea-land, and change the ground every rotation.

I dung for this crop and hoe for seeds.* When preparing for spring

oats, after winter bcaus and peas, we clean, but do not break, the land

in autumn, finding that it is advantageous to let the land lie for some
time.

We have now got through the four crops of corn, which follow one

after the other, thus :—Wheat, barley, beans or peas, and oats. I come
next to the first green crop or fifth year, wherein we have clean clover,

trefoil, cow-grass, Dutch clover, Italian grass, improved Italian

rye-grass, besides the tares required for mowing. Apportion those

crops according to your requirements, drill all the seed when you
hoe oats between the rows of corn, and top-dress early Italian rye-

grass with 3 cwt. of guano, one-half to go on in autumn and one-

half in spring. Eeserve land for tares sufficient to supply nag-

horses, cart-horses, colts, and cows, and also to provide spring-feed for

the ewes and lambs. Sutton's improved Italian rye-grass—the most
reliable plant I have come across for many years—will come to the

scythe or be ready for feeding when the tares are done. Sow what clean

clover is expedient, and seed the rest down with a mixture adapted to

yoiu- soil, so as to make a good sound bottom ; this will be the last

to break up for roots.* This is the land on which, as I have said

before, our sheep will stand during the wettest part of the winter, our

old clover-leys remaining unbroken till quite the spring of the year,

and giving a firm run for the sheep when no other part of the farm
would bear them. The mixture I sow is composed of trefoil, cow-
grass, Dutch clover, and Italian rye-grass; my mode of sowing is

this : I horse-hoe with Garrett's implement, and drill the small seeds

between the rows of corn at the same time that the hoe breaks the

surface ; thus the weeds die and the seeds begin to live at the same
time.

I come now to the sixth course

—

roots following seeds. I reserve

the land which was in tares for mangold ; the reason being that

cutting these early tares for the use of horses, we at once cart on long
manure, which is ploughed in immediately with three horses at a

great depth, so that the land is often under a summer fallow in May.
I follow the mangold with such roots as store well, and have a fair

breadth of early white turnips.

I come now to the second division of the seeded or clover land,

that is, the land intended for swedes and hardy turnips. I plough as

* For details and cost of cultivation, see diagram.

2 o 2
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deep as the soil will admit of in March or April. At first I began
by ploughing the land np earlier ; but I found that by waiting until

the water was going down in the spring of the year, rny land came
quicker for the root-crop than if I had turned it sooner, and it had
received all the wet of tho winter. I also found it healthier; and
when pressed for a dry spot for sheep, I had these good, sound,

healthy clover-leys to go to.* I think you would bo surprised to

sec the clover-lands that I have just turned in for roots. Notwith-
standing all the wet weather we have had this year, they ploughed
remarkably well, and I am much nearer a turnip-crop there than I

ever was by repeated ploughing^ during the ten years that I farmed
clays in Suffolk.

I come now to the third division of the ley ground in the prepara-
tion for roots ; that is, the rye-grass land, which was laid down for the

ewes and lambs in the spring of the year. We plough up the rye-

grass ley the first time in January or February, giving it more tillage

than the rest, because Italian rye-grass gets tough and bunchy, and
wants more dealing with than clean clover land.*

We are now arrived at the next course—the seventh year, or green

fallow. We generally preserve a portion of mangold on the land :

I have now 15 or 20 acres all stored on the land, for consumption
upon it by the sheep. But we always run off sufficient to secure us in

tho long spring, that we may have food to give the sheep and cattle

elsewhere. After the mangold has been removed, we plough as early

as possible with three horses, and put in winter tares, if any more are

likely to be required ; but sometimes the land on my farm is so

exceedingly stiff, that I let it remain through the winter without a

crop, and then seed it down with winter tares in good time in the

spring, and so fold it ofi'in summer and prepare the land for wheat.

The whole of the root course is now ploughed, and got in order for a

summer green-crop as speedily as possible. As tho sheep clear away
the roots and fold off the ground, so we plough the land up in

preparation for another green crop; and the most profitable one I

have yet met with is rape, which we put in as the land is broken
up with the same manure that we use for turnips. The successive

sowings provide a succession of food for the sheep ; the new green-

crop is at once put into the mangold land for summer consumption,

and the turnip-land comes afterwards. My earliest sowing of rape

is in Ajn'il, and I put plenty of manure ; cultivate with barley-culti-

vator, four horses
;

harrow, two horses
;

mixing and distributing

manure, two horses
;

drill, two horses
;
light roll, one horse. The

expense of tillage in preparing for the summer green fallow after roots

on eight acres is 61. 12s. 4ri., or 16s. 6^d. per acre.

I have now to direct your attention to the folding of turnips and the

preparations for the same summer crop. Break with Coleman as soon as

the land is dry enough ; let it lie and get thoroughly dry
;
then, after

the first good rain, harrow well, and raise plenty of mould, and get

the rape and mustard in to follow for the sheep. Cultivate with six

* For details and cost of cultivation, see diagram.
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horses
;
harrow, three horses

;
roll, two horses ;

harrow, two horses

;

mix manure and distribute, two horses
;

drill, two horses ;
roll, one

horse. Expenses, taken on eight acres, 4/. lis. 3d., or lis. 5d. an

acre. This comes to rather less than the mangold land, because it is

done later in the spring, when the land works easier.

The next jwint 1 have to deal with is the bare whiter fallow, where a

piece of land is not cropped at all . We plough that with three horses

at a convenient season in winter, and put in winter tares in February :

cultivating as for rape on mangold land. The expense, taken on eight

acres, is 11. 13s., or 19s. lid. per acre.

The process of feeding off the summer green crop is of course the

preparation for (he first years crop of wheat. The expenses, as shown
in the diagram, amount only to 11. 4s. 3d. per acre—a very import-

ant reduction on the usual cost of preparing for the wheat-crop on
heavy land farms.

These, then, are all the details of my system of management. Its

principal feature is—that between two succeeding crops, whether corn

or otherwise, ample time is allowed to prepare a good weather-

made surface for the seed which is next to come. Another important

feature is that the root-crop we have raised at so much expense may
be consumed at the precise time when it is most profitable and con-

venient to do so. Under the old system you know the spring-corn

is hanging over head, which must be got in by a certain time and
consequently the roots must be got rid of—as they say in Suffolk, the

roots must either be " puddled in " or " muddled off " the land ; but

by this com'se of cropping I avoid that difficidty, and I give myself
sufficient time to consume a large amount of green crop upon the

land when it will bear sheep.

In reply to Lord Berners,

Mr. Hughes said he drilled as much rape as he did of swede turnips

—about two pints per acre, with about one pint of mustard. He com-
menced drilling it in April, went on until June, and mixed it all the

time. He looked upon mustard as useful, but rape was the plant

;

indeed, that which he grew after turnips last year, upon the stiffest

clay he had ever seen, was of such enormous bidk that this year he had
taken his turnip platform into the field, put on the chaff-cutter, and
cut up the whole crop for the sheep. The, wages he paid were
10s., lis., and 12s. a week to the labourer, and 8d. a day to the

women ; but they were about to be raised. The horses cost only
Is. Grf. a day ; but he had the advantage of having a considerable run
for them in the summer, when he got rid of them for a long time. He
hired his land five years ago, at 7s. an acre, and the rent was an
increasing one. He drilled his oats in rows of 8 feet, and he hoed
once before putting in the seeds.

In reply to Mr. Thompson and others,

Mr. Hughes said, that, in growing wheat after two successive green
crops had been fed off, the wheat was not too heavy, if only planted
early and thin. He used H peck of wheat and 3 bushels of oats to
the acre. The number of sheep he kept varied with the state of the
knarkets. Until this year ho had generally kept Dorset ewes, which
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he fatted with their lambs ; but as there was a prospect of mutton
being dear, he had this year fatted wethers instead, so that he was
saved trouble with ewes and lambs, and enabled to feed rather more
wethers than owes, because provision had to be made for the wants

of the lambs. He had a good deal of old pasture, but the sheep never

saw it till after the clover-lands were ploughed in spring, In a wet
spring the sheep were driven to a dry pasture till they could go to the

turnip-lands again. He kept a great many colts and pigs, but no
bullocks at all.

Mr. J. HowARn asked what Mr. Hughes did with his horses at

Michaelmas, and during the autumn months, seeing that he left the

clover-ley until spring, and the fallows untouched until January, or

later in the year ?

Mr. Hughes said that he put in winter beans and winter oats, cleaned

and tilled the bean-land, and carted off all that was required of the

mangold, and some early turnips for the ewes and lambs in the spring.

Ho did not use so many horses under this system as he formerly

did ; and ho had had no idle horses in autumn since he had farmed
clay-land.

Mr. Howard was sure that he had not in the spring, when the great

bulk of his work appeared to be done. He agreed with Mr. Hughes
as to growing tares instead of roots on strong land. For many years

that had been the custom in Bedfordshire, and a better crop of wheat
was got after it. His experience of autumn cultivation, however,

was, that the sooner after harvest clay-lands were broken up the better
;

and he suggested that if Mr. Hughes got a steam-cultivator on his clay-

land he would have some advantage in breaking-Tip in the autumn, and
would not find the land so tenacious after treating it in that manner

;

nor, indeed, would it be necessary to put it up in 8-fcct bands or

ridges, as clay lands when broken up at a great depth and laid flat

require no furrow.

Mr. Hughes would be only too glad to find that the steam-cultivator

could be used with advantage on such ground as the Hampshire hills,

with their stiff clay soil. He admitted that he got out of the 8-feet

ridge whenever he could ; but his chief reason for maintaining it upon
his farm was that his land was so dependent on the seasons that by
this means alone he was often enabled to snatch an opportunity to pop
on his harrows and drills, and put in his corn, the horses walking in

the furrows, whereas, if they were walking on the flat surface they

would make a furrow with their feet.

Mr. Howard thought Mr. Hughes entirely wrong in the conclusion

that steam was not adapted to hilly land. On the contrary, the more
hilly a country was the greater would be the advantage of steam, for

the simple reason that such land was more difficult to cultivate with

horses, and there was a larger margin of profit on the employment of

steam. Where a horse could go, steam could go there better.

Mr. Thompson said that he had some particularly heavy clay-soil,

and he found that the great thing was to have it as dry as possible : it

then became mellow, and more easily worked with less labour. He
thought that by ploughing in autumn they would generally secure a
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dry seedbed
;

whereas, if they loft the land unemployed until tho

spring, there was great uncertainty about it ; in the North of England
particularly they could not get it ploughed early enough to put in

the seed.

Lord Berners, in proposing a vote of thanks to Mr. Hughes, said

he could go a great deal further even than Mr. Howard in recommend-
ing the use of the steam-cultivator and steam- digger. He had had
many years' experience of their use ; and scientific gentlemen, when
they visited his farm, said, " If you can work a plough up and down
these hills on this strong tenacious clay, you can do it anywhere." By
cultivating the old cloverdeys and everything he could get at in the

autumn, the land was now in the most perfect state possihle. The
greater part of it only required to he further harrowed down once,

and to have the cultivator once passed through it, to fit it for

all business purposes. Some years ago he adopted the Norfolk

system known as the ten-furrow work, and had all his implements
made to fit ; so that in ploughing, drilling, and other operations,

the horses trod only in the furrows, and from seed-time to harvest

never trampled on the land. He now found from experience that

by deep draining and deep cultivation, especially autumnal culti-

vation, he had no longer the slightest occasion for ten-furrow work.

And there was this further advantage, that, whilst formerly upon
his strong lands he could not work the reaper, he could now cut

all his corn, beans, and everything with that implement in the most
effective manner. To show the benefit of steam-ploughing more
particularly, he might mention that just before last harvest he took a

farm into his own hands, 80 acres of which were in the worst possible

state, overrun with twitch and almost every thing that was bad.

Having no horses to spare, he sent his steam-cidtivator on to the

land, and before Michaelmas arrived he had every acre quite clean,

some of it having been cultivated three and four times over ; the appli-

cation of the rotary-harrows of Ashby of Stamford helped materially

in getting the land into perfect condition. Now, if he had had any
number of horses, it would have been impossible for them to have
broken up the land, for it was as hard as the road.

The vote of thanks having been put, Mr. Hughes in reply said he
was by no means opposed to steam cidtivation, but looked forward
hopefully to a time when he should be able to use it economically,

even on his heavy clay farm.

Weekly Meeting of Council, May 11, 1864. Mr. Batmond Barker in

the Chair. Lecture by Dr. Augustus Voelcker.

The Atmospheric Nutrition of Plants.

Dr. Voelcker said :—Theoretical inquiries, as to the nutrition of

plants, may at first sight appear of very little practical interest, but

it will be found on reflection that questions of vital importance to the

farmer depend very much on their accurate solution.

Within the last year or two the controversy as to humus has bee"
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revived under the new name of the vegetable mould theory ; and
serious apprehensions are entertained by many intelligent, educated

peoplo that, by degrees, we may relapse into a condition wherein it

will be difficult to grow remunerative crops on the soils of Eng-
land. Such apprehensions could not possibly have been enter-

tained had correct views existed as to the way in which plants

take xip their food. The old humus theory has been successfully

annihilated
;
indeed, after Liebig's forcible writings in exposing its

fallacy, it is impossible for it to be maintained. Yet tip to this day,

readers of respectable journals arc addressed in lengthy papers, on
the so-called vegetable mould theory, which are anything but satis-

factory to those acquainted with the recent progress of scientific

research in relation to the process of vegetable nutrition.

In dealing with the subject of the atmospheric nutrition of plants

very little can be said that is original, or of very recent date ; for

within the last five or six years no very striking discoveries bearing

upon the subject have been made. Our knowledge, however, in the

absence of any material additions, has become more definite and
positive, so that we can speak with greater certainty on matters of

which we had formerly but indistinct ideas.

The atmosphere is a mechanical mixture, chiefly of two gases
;

oxygen constituting about 21 parts in round numbers, and nitrogen

79. Mixed with these two gases are carbonic acid, ammonia, and
nitric acid in certain small proportions ; water is also invariably

present in the shape of vapour. It is interesting to notice that

nitrogen, the most conspicuous constituent of the atmosphere, docs

not take any direct part in the nutrition of plants, but it is pre-

cisely those small quantities of matters for a long time overlooked

—

viz., ammonia and nitric acid, that arc most active and influential in

the process ; for notwithstanding some experiments recently made in

France by M. Ville, it has been decisively shown by M. Boussingault,

in France, and Messrs. Lawes and Gilbert, in England, that nitrogen,

as an element of the atmosphere, is not assimilated. Oxygen, the

other great constituent of the air, has an influence rather indirect

than immediate in the nutrition of plants. Plants, through the me-
dium of their leaves, restore oxygen to the atmosphere, and thereby-

keep up the balance which it is so necessary to maintain, but which
is continually disturbed by the removal of the oxygen by animals

for the support of respiration. We have abundant proof that it

is chiefly the carbonic acid of the atmosphere that supplies the

carbon of plants, or, in other words, the great bulk of all vegetation.

It is calculated, indeed, that at least three-fourths of the dry sub-

stance of plants is derived from the carbonic acid of the atmosphere.

During the daytime, the absorption takes placo continuously; and,

no sooner have the leaves absorbed carbonic acid than they set about
the work of destroying its form, assimilating the carbon, manufacturing
it into starch, gum, sugar, and other combinations found in all vegetable

productions, and at the samo time throwing off the oxygen so as to

restore the balance.

It is by porno supposed that the decomposition of carbonic acid
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takes place only in direct sun light
;
this, however, is a mistake, for tho

reflected rays and diffused light are equally as capable as direct light

of producing this effect. As carbonic acid is the chief source

whence plants derive their carbon, the question naturally arises :—Is

there sufficient in the atmosphere to meet all the requirements not

only of wild but cultivated plants? At first sight this atmospheric

supply would appear to bo anything but sufficient for the purpose, for

according to De Saussure's accurate and precise determinations of

the amount, there arc only about four parts of carbonic acid in every

10,000 parts of air. These determinations have been confirmed by
many other observers, and it is therefore not far wrong to say that

every 10,000 parts of air contain from 4 to 5 parts of carbonic acid.

This is a small relative proportion, doubtless ; but when we consider

the enormous volume of the atmosphere, the perfection and beauty of

the apparatus which plants are provided with for absorbing the car-

bonic acid diffused around, and constantly wafted in all directions

towards their leaves—when we further consider that in some instances

plants arrive at maturity which have had no other source from whence
to derive their carbon, wo are forced to conclude that the atmo-
spheric supply is sufficient for most plants. This idea does not pre-

clude another, that carbonaceous matters in the soil are most essential

for certain purposes ; but as a rule it is the carbonic acid of the air,

and not the carbonaceous matters in the soil, which supplies carbon to

plants.

Observations on the wants of plants have been somewhat enlarged

of late years, and I believe I am not wrong in stating that whilst some
plants entirely rely upon the carbon they find in the atmosphere,

others are greatly benefited by carbonaceous matters, sometimes
termed humus, which it is desirable should be present, in the soil. I

believe that cereal crops are not dependent in any great measure upon
any carbonaceous or organic matters in the soil ; whilst root crops,

turnips, mangolds, and others are materially benefited by the carbon
present in the humus. Whether it is, however, in the shape of pre-

pared organic matter that the humus acts usefully as a source of carbon
to roots, or whether it is because the humus in the soil is continually

undergoing a change, and producing carbonic acid in the very soil

which grew the roots, I leave for the present undecided. Indeed, we
have no very distinct experiments, nor are they easily instituted, to

show that organic matters as such arc taken up by plants ; but this is

certainly known as an important fact, that the air in the soil itself

contains a very much larger proportion of carbonic »cid than the

atmosphere resting upon it.

Some years ago M. Boussingault made some very careful experiments
upon the amount of carbonic acid which occurred in soils, and he
found that whilst the atmosphere resting upon the soil only gave 4
to 5 in every 10,000 parts, the air in sandy soil recently manured,
contained 217 parts of carbonic acid in every 10,000 parts. Shortly
after rain the air from the same soil was again analyzed, and was
found to contain as much as 974 parts of carbonic acid

; evidently

showing that the wetting of organic matter, and the rapid decomposi*
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tion which had taken place in it through contact with the porous earth,

had led to the destruction of the humus and the formation of large

quantities of carbonic acid. This throws some light upon the very
startling growths sometimes noticed, especially in the case of root-

crops. The rapid start of young turnips after a good shower of rain,

on well-dunged land, arises from the rapid production of carbonic

acid in the soil; but we look in vain for this result in soils not
properly cultivated.

Plants, and root crops especially, not only take up carbon through
the medium of their leaves, but apparently also in the shape of carbonic

acid in very large quantities through the medium of their roots ; it is

especially useful to furnish root crops at an early stage of their

growth with matters that supply carbon in the shape of carbonic acid.

Boussingault shows that whilst in calcareous soil there arc in 10,000
parts of air only 87 of carbonic acid, and in heavy clay soil only 66,

there are in pasture-soils as many as 179 parts of carbonic acid

to every 10,000 parts of air. Thus it will be seen that in all these

instances, the quantity of carbonic acid in the soil is very much larger

than the quantity resting immediately above it.

In the next place I have to direct attention to atmospheric am-
monia, which is, perhaps, the most important constituent of the atmo-
sphere. For a very long time this was entirely and very pardonably

overlooked, since the quantity is so small that it cannot be determined

with anything like precision, and it is necessary to have recourse to an
examination of the rain or dew to ascertain anything like an approxima-

tion to the truth. Determinations* of the amount of ammonia and nitric

acid in rain-water have been made by Messrs. Lawes and Gilhcrt, and
by Professor Way, and in Franco by M. Bincau, and also by
M. Boussingault, who has done so much for the progress of scientific

agricultural chemistry. According to M. Bineau, 1,000,000 parts of

air contain only about -2 of ammonia ; the amount varying in different

seasons. According to these researches, the rain which falls annually

upon an English acre carries upon the land about 22 lbs. of nitrogen.

This quantity includes the nitrogen which occurs in rain-water in

the state of ammonia, as well as that in the form of nitric acid.

Twenty-two pounds upon an acre is but a small amount,* and
we have to consider the very important question whether this quan-

* In the course of a subsequent lecture Professor Voelcker qualified the state-

ment here made by explaining that he quoted from Baron Liebig's ' Laws of

Husbandry ' wjjen he assigned these proportions to the ammonia in rain-water.

Dr. Voelcker then added, " I find that the figures do not correctly represent the

average amount of ammonia which is present. I mentioned 22 lbs. as the amount
of ammonia, but 14 His. would be nearer the mark. This correction is important

in reference to the consideration whether atmospheric ammonia is sufficient to

meet the requirements or wants of the plants. If it be stated to be half as much
again as it actually is, that of course makes a difference in our views respecting

the propriety of supplying ammonia in the shape of manure, or leaving plants to

find their supply in the atmosphere." The amount of ammonia in rain-water, no
doubt, varies considerably in different localities, and it is, therefore, not easy to

give a fair average. On the whole, however, he thought 14 lbs. represents more
»iearly the average of ammonia in rain-water than 22 lbs.
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tity is" sufficient for the requirements of plants. M.M. Binoau and

Boussingault pursued a very extensive scries of experiments bearing

upon this matter, and from them it followed that whilst some plants

may find a sufficient quantity of nitrogen in the shape of ammonia
or nitric acid in the atmosphere to enable them to grow luxuriantly,

others arc decidedly benefited if, in addition to the atmospheric am-
monia or nitric acid, they are supplied through the medium of the

soil with either ammoniacal salts or nitrates, or organic matters pro-

ducing, on gradual decomposition, either nitric acid or ammonia.

It is generally admitted that cereal crops arc more benefited by
ammoniacal fertilizers than those commonly termed green crops. It

is interesting to inquire as to the reason of this distinction. It would
seem at first sight that green crops are more capable than cereals of

assimilating atmospheric ammonia or nitric acid, because of the

greater development of the leafy part. But it is only under certain

conditions that root-crops can be thrown entirely upon atmospheric

resources for their food. When plants like turnips grow rapidly, it

generally happens that the soil contains a considerable quantity of

organic matter, which favours the development of leaf; but when for

some reason or other a deficiency of organic matter occurs, as is often

the case in sandy soils, ammoniacal matters are supplied with great

utility even to root crops. There are, however, other instances in

which those manures are entirely wasted. How necessary it is then

that we should have precise and accurate observations upon these

important matters, and that we should not be satisfied with general

statements not unfrequently made by men who, though eminent for

scientific research, are deficient in the qualifications of mind that

would entitle them to become the guides of practical men ! Many
theories are extremely beautiful, simple, or interesting to all who
take an interest in the progress of farming, but, from want of suf-

ficiently minute attention to details, the farmer in his application

of them may be seriously misled. The sum and substance of my
observations is, that whilst we know that under certain conditions

which have as yet to be still more minutely examined, and for certain

crops, we have a sufficient atmospheric supply of ammonia and nitric

acid, there are other crops, and more especially cereals, which do not

grow with sufficient rapidity to be remunerative without the addition

of nitrogenous manures to the soil.

Upon the great influence of water, whether in the shape of watery
vapour, dew, or direct rain, as necessary food to plants, I need not

dweU, but I pass on to another effect of the atmosphere on vegetation.

The observations I have hitherto made all tend to show the

direct influence which the atmosphere has in the nutrition of plants

;

but there is another part which it plays in the growth of vege-

tables, which, though it may be called the indirect one, is so great in

its effect, that we may say positively that all soils which are not
penetrated by air are unproductive, no matter how much food they may
otherwise contain. Cases are constantly brought under my notice, of

soils, sent for examination, which are characterised as unproductive,
but turn out to contain an abundance of all the mineral constituents
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required for the growth of plants, and require only to bo thoroughly

penetrated by the air in order to furnish an unlimited quantity of food.

The atmosphere really exercises a most beneficial effect both on the

inorganic aud organic constituents of the soil. I have alluded to

the large quantity of carbonic acid present in the air which exists in

the interstices of the soil, but this supply cannot be produced unless

the air finds its way into the soil. An excess of organic matter in

the shape of decaying roots or leaves is so injurious, that where it

exists in soils which are not easily penetrated by air it would 'be much
better for it to be burnt altogether away. At first sight this may
appear to involve a great waste of useful material in clay-soils ; but

if the beneficial effect bo greater than the sacrifice, it can scarcely

be called a waste ; for although serious doubt has been entertained

respecting the utility of burning, some soils arc with so much difficulty

penetrated by air that burning is the only way of destroying the

organic matter, which when present in an imperfectly aerated con-

dition is rank poison to most cidtivated plants. It is certain that the

destruction of sour humus, as it has been called—though in a chemical
point of view all humus is acid-—has been attended with most bene-

ficial effects, and when recourse cannot be had to proper means of

aeration, this destruction has been practised with very great advan-

tage to the succeeding crop, even if, as in the case of turnips, it

would bo otherwise benefited by the presence of carbonaceous matters

in the soil. When, however, we can effect the destruction of organic

matters by the atmospheric oxygen, the practical result, I have no
doubt, will be greater ; for not only does the air, and more especially

the atmospheric oxygen, act upon the organic matters in producing

carbonic acid, but it also has an important effect upon them in pro-

ducing nitrates in the soil.

The quantity of organic nitrogen in the soil is very large. Some
years ago I made an experiment with the view of ascertaining how
much nitrogen was present after the clover crop had been removed,

and I ascertained that, taking an acre as the experimental area, it

was equivalent to rather more than the amount of nitrogen present in

8 cwt. of Peruvian guano. It has been found that the clover crop is

the most excellent preparation for the succeeding wheat, and it is

known now as a fact, that after growing a good crop of clover a very

large amount of root is left in the soil. It cannot be maintained that

the nitrogen, to the whole extent I have stated, will be available in

the shape of nitric acid
;

yet, if only one half becomes so available,

the reason will at once bo seen why a good crop of clover is almost

invariably followed up by an abundant crop of corn. But in order

that the beneficial effect should take place, it is most essential that

the soil should be penetrated by the air, and that after growing a

good crop of clover immediate steps should be taken to work the soil,

for the better the soil is worked by proper machinery the sooner the

clover-ley is broken up, the sooner atmospheric air enters the soil, the

more rapidly the nitrogenous constituents of the root are destroyed,

and the more abundantly arc nitrates formed in the soil. I never
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examined soil that had been well penetrated by air, without finding

large quantities of nitrates present.

So much with regard to the indirect influence of the atmosphere in

the nutrition of plants.

The indirect influence of the air on mineral matters, especially in

clay-soils, is also most important. Clay-soils frequently contain an
abundant store of mineral food, which is as essential as atmospheric

food to the growth of plants ; but in many cases it is so locked up
that it is of little or no avail to the growing plants, and it is only

when the air thoroughly penetrates the soil that it becomes available.

It is by the introduction of atmospheric oxygen and carbonic acid

that many mineral compounds entering into the double silicates of

alumina arc gradually decomposed, and the alkalies, lime, potash,

soda, &o., arc rendered assimilable by plants. In consequence of this

remarkable action, the surface of the soil becomes more porous and
powdery ; and a proper aeration reduces a stiff clay-soil into fine

earth, at the same time producing the food so much wanted for the

growth of the plant, and that condition which enables the plant to

avail itself more abundantly of atmospheric food ; for the more
porous the soil is, the more readily it absorbs ammonia and carbonic

acid from the atmosphere. The atmosphere supplies an abundant
store of food in a direct way to all plants ; it also supplies nutriment
in au indirect way by operating upon the organic matters of the soil,

producing carbonic acid and nitrates. It operates upon the mineral

constituents of the soil, rendering them soluble, and therefore avail-

able as food for plants ; and lastly, while effecting all these beneficial

changes in the soil itself, it materially improves its mechanical con-

dition, whereby it acquires the power of availing itself more perfectly

of the food existiug in such great abundance in the atmosphere.

Discussion.

Mr. Frere : You tell us that rain furnishes 22 lbs. of ammonia and
nitric acid to the acre. You have also spoken of the nitrogen in the

roots of an acre of clover being equivalent to 8 cwt. of guano ; for

the purpose of connecting the two statements, will you also mention
the number of pounds of nitrogen in 1 cwt. of guano ?

Dr. Voelcker : Good Peruvian guano contains from 14 to 15 lbs.

of nitrogen to the cwt. I mentioned only one example of the quantity

of nitrogen in roots and other vegetable remains that are left in the

soil ; but it of course varies. I am at present engaged in an inquiry
into the growth of clover, and I shall follow it up by endeavouring to

ascertain how far it is useful as a preparation for the wheat crop.

Mr. Frere : I gather from these premises that a dressing of 4 cwts.

of guano would produce about 60 lbs. of nitrogen in different forms,

or three times as much as the rainfall will produce.

Dr. Voelcker : Exactly so.

Mr. Holland, M.P., in allusion to the large amount of nitrogen in

the roots of clover, said that in growing and managing the clover crop,

it was desirable to pay as much attention as possible to increasing the
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roots. If the heads only were worked off, the stems were uninjured,

the plant continued to grow, and a large amount of root was formed
;

but if the clover was fed off, the plant was more or less injured if

not killed, and no root was formed. This in considering the effect of

the clover crop upon wheat would be of very great value.

Dr. Voelcker said : The question had already occupied his atten-

tion, and he found that after two years' clover-crop, leaving the first

year's crop standing for seed, more nitrogen was actually obtained

than when the clover was immediately fed oft". The explanation was
that roots develope themselves much more perfectly when the clover-

plant is allowed to grow without being checked, than if subjected to

the nibbling tooth of the sheep. As the question was one of great

practical importance, he hoped that in event of it being necessary to

extend his observations and experiments, members of the Society in

different parts of England would assist him by forwarding him
specimens of clover from different localities.

Mr. Coleman asked whether the comparative injury from feeding,

as against mowing, in reference to the wheat crop, would not depend
in a great measure upon the method of feeding ; whether the plan

which he believed was most economical as far as the animal was
concerned, viz. that of passing rapidly over the surface, allowing the

crop to attain a height of G or 8 inches, and then at once feeding off,

giving one day say to one spot—woidd not answer the same purpose

as allowing the clover to run up to seed ? It might be gathered

from what Mr. Holland said, that mowing a' crop would produce
more of root than feeding off. That, however, was hardly consistent

with his experience. If the crop was continually gnawed down, they

could readily understand that, like a tree constantly topped, it would
not produce root growth ; but he should like Dr. Voelcker's opinion as

to whether, supposing it were fed off in the way he had suggested in

the case of poor but not clay-soils, they might not expect a better

r< suit.

Mr. Frere observed that it had been the immemorial practice to

plunder the pastures for the advantage of the rest of the farm
;
but, on

the other hand, it was said that the pastures were the landlord's

bank. This was a paradox which had an important bearing upon the

question under their notice.

Dr. Voelcker (in acknowledging a vote of thanks proposed by
Sir John Johnstone, and seconded by Mr. Holland, M.P.) said he

could not form any precise opinion as to the point raised by
Mr. Coleman, but he proposed to make experiments with the view of

ascertaining the amount of produce, and what was left in the ground

after treating a piece of clover in various ways. With respect to

Mr. Frere's question, he could only hope that those who looked

upon pastures as a bank had some other bank as well. He had
generally found that those who looked upon pastures as a bank from
which they could continually draw, were not men who were very well

to do, and certainly, if they were tenants, were of no great advantage

to their landlords.
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Meeting of Weekly Council, Wednesday, April 23rd. Lord Fevershaji

iu the Chair.

The subject of Agricultural Education was introduced by

Mr. Holland, M.P., who, after a few introductory remarks, pro-

ceeded as follows :

—

My Lord,
—

"We arc all agreed on the necessity of something being

dono in the way of education for the agricultural class. In general

the subjects for discussion here take two or three different phases,

according to the nature of the land, the climate, and the latitude ; so

that, in matters of agricultural practice, there are different views

arising out of these circumstances ; but education is a subject in

which we all feel an interest, but which we hardly know how to

handle, in consequence of our not having any particular system con-

nected with the agricultural body. A few years ago the question

would not have been mooted in this Society ; but the growth of civi-

lisation, the way in which man is now forced to exert himself, what-

ever may be his social position, and the manner in which he has to

compete with his fellow man, require that no class should be back-

ward in the acquirements of the age. As illustrating the question

of education in connection with agriculture, I would refer to the

answer of an engineer of some repute in connection with this Society,

who, when asked how a young lad should be brought up for the pur-

pose of becoming an engineer, replied, " Send him to King's College,

or to some other large public establishment of that nature." Then
came the inquiry, "What do they teach of engineering there ?" "Never
mind," was the reply :

" don't think at present of his future pro-

fession ; think only of his having a largo groundwork, a broad basis

for a good general education." The same advice would aj>ply to the

early education of a member of the agricultural body. The fact is,

that whatever our ancestors may have done in the shape of education

was voluntary on their parts ; it was owing to the peculiar habits or

tastes of the individual if he became an educated man ; but now
education is a necessity, and the only question is—How shall tho

want be met ? In connection with this subject of education, every-

body ought to read a pamphlet by the Eev. J. L. Brereton, Prebendary
of Exeter Cathedral,* who has not only done great service by the

manner in which he has made known the wants of the middle classes,

but has gone practically to work, and, through his position and pecu-

liar qualifications, has been able to make the public, and those who
have power and authority in his own county, take an interest in work-
ing out practically the views which he has submitted to them.

Education has been quaintly declared to be the placing of the

growing human creatine in such circumstances of direction or restraint

as may make the most of him. It is the machinery for furnishing

him with such information as will be practically serviceable to him
in future life. In considering the question with regard to the farmer

* ' Education as connected with Agriculture.'
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we must remember that there arc three classes connected with the

hind : the landlord, the labourer, and the occupier. Now the reports

of different public officers in this country show that the intermediate
class—that of occupiers—has been sadly neglected. Mr. Bcllairs, one
of the Inspectors of Schools appointed by the Privy Council, says :—

" I am afraid that iu my district (that is Gloucestershire, Worcestershire,
and "Warwickshire), there arc few instances of schools for farmers, small trades-

men, artisans, and others of that class, and yet it would be difficult to mention
any description of school that is more important. There is no class of society

so imperfectly educated, or whose opinions are so crudely formed."

Mr. Brereton also, speaking of the wants of the same class, says :

—

" The comparative deficiencies of middle-class education in England may be

attributed to the single fact, that neither in the development during this

century of the higher system" (that is, the system of public schools, colleges,

and Universities for the wealthier classes), " nor in the establishment of the

lower " (which has reference to the State education given to the poorer classes,

of which, by the way, the large body of occupiers of land, as well as the

middle classes, are the chief supporters through having to pay the rates), " has

there as yet been provision made for the large intermediate class who can
neither aspire to the former nor condescend to the latter. There .arc, indeed,

many advocates for so extending these two systems as to embrace all the upper
middle class in the educational system of the gentry, and to absorb the

remainder in that formed by the help of the State for the labourer. It is also

still an open question, though lnot likely oug to be so, whether public opinion

will acquiesce in the permanent establishment of those subsidiary examina-

tions which the Universities have recently undertaken for the middle class, or

whether it will adopt the proposal to establish, in connection with the different

counties, a new educational system with its own public schools, colleges, and
University."

The great mass of the middle class are without any means of

obtaining an education commensurate with their wants. Preferring to

this, Mr. Brereton continues :

—

" In either case we may hope that a standard will be gradually fixed both

for general knowledge and for special studies, which will remove the existing

uncertainty of object and irregularity of method, which are equally injurious

to the teacher and the taught, to the school and the home."

Then, alluding particularly to the farmer, he observes :—
" The effects of such a definite standard upon the English farmer's family

can hardly be overrated. When once it becomes recognised as the rule, that

all the sons of the family should complete their education by obtaining a

degree, the habits of the household would be regulated accordingly ; and the

mere necessary arrangements for study would open in the seclusion and fre-

quent leisure of the farmer's home prospects of domestic order and happiness

hitherto almost unknown. Such an object alone, without reference to the

means of its attainment, would insure this. For equally the holidays of the

schoolboy, the vacation of the collegian, or the daily pursuits of the home
student would have this effect, extending also indirectly to the female members
of the family."

Such is the farmer's connection with the large middle class ; and
the section of that class to which immediate reference is now made is

the agricultural section, in dealing with which the great difficulty
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comes in that wo hardly know whether the machinery exists for

bringing into play all that can be requisite as speedily as the present

generation requires. That thero is a demand for it, I think there

can be no doubt ; but how is the demand in this section of the great

middle-class to be met ? During the period boys arc at school

general education of a public nature is all that is required. The
difference between a public and private educational system is this,

that the public system, being, as it were, public property, lays itself

open to the approbation or disapprobation of the class requiring it

for its own benefit ; and at the same time, in connection with

public education, a certain amount of stimulus is applied in the

shape either of scholarships, prizes, or some particular mode in which
honours arc bestowed, giving to the individual receiving them a

certain status, and, if the examinations be what they ought to be, an
opportunity of displaying what thero is in him. I think myself that,

in the case of the children of agriculturists the nature of the educa-

tion ought to be public, like that of the children of other sections of

the middle classes, but that something more is also wanted. While
at college there ought to be some connection between the practical

working of the laud and the future farmer. And here is one of the

difficulties with which wo have to contend. Mr. Grey, of Dilston, in

the course of a speech which he made in the north some time ago,

said :

—

" The time lias gone by with too many of us to profit by the improved
education which the present state of society requires and affords ; but allow me
to remind such of you as have the responsibility of being parents, of the duty
incumbent upon you to educate your families so as to fit them for taking a
respectable position in life. It is the best patrimony which you can bestow
upon them. A liberal and judicious course of education is the foundation of

future acquirements ; it opeus up the sources of knowledge, and gives vigour
and opportunity of expansion to any peculiar tendency of intellect which the

mind is disposed to. Without it no man need expect to keep pace with the

movement of society, or to make his way in arts, manufactures, or even agri-

culture—to which some knowledge of chemistry and the natural sciences is

indispensable."

Having done with education as connected with agriculture, wo have
next to consider agricultural education, based upon the broad founda-

tion of general education which is to be obtained at one of the public

institutions, of which I hope, through the exertions of Mr. Brereton
and others, and the example set us in the county of Devon, wo shall

soon sec many scattered over the country. Mr. Wilson, of Edington
Mains, the author of ' British Farming,' gives his opinion with regard
to the rising young farmer in the following terms :

—

" The mere possession of capital docs not cpualify a man for being a fanner,

nor is there any virtue inherent in a lease to insure his success ; to these must
be added probity, knowledge of his business, and diligence in prosecuting it.

These qualifications are the fruits of a good education in the fullest sense of
that term, and are no more to be looked for without it than good crops without
good husbandry."—" But the great difficulty at present lies hi finding appro-
priate occupations for such youths between their fifteenth and twentieth years.

In many cases sons of farmers are during that period put to farm-labour. If

VOL. XXV. 2 P
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they are kept steadily at it and are made proficient in every kind of work per-

formed on a farm, it is a good professional training as far as it goes. The more
common one—at least as regards the sons of the larger class of farmers—which
consists of loitering about, without any stated occupation, attending fairs and
markets, and. probably the race-course and hunting-field, is about the most
absurd and pernicious that can well be imagined. Such youths are really to

be pitied, for they are neither inured to bodily labour, nor afforded the benefits

of a liberal education. It need not surprise any one that such hapless lads

often prove incompetent for the struggles of life, and have to yield their places

to more vigorous men who have enjoyed the benefit of bearing the yoke in
their youth. Unless young men are kept at labour, either of mind or body,
until continuous exertion during stated hours, confinement to one place, and
prompt obedience to their superiors, have ceased to be irksome, there is little

hope of their cither prospering in business or distinguishing themselves in their

profession. Owing to the altered habits of society there is now less likelihood

than heretofore of such young persons as we are referring to being subjected to

that arduous training to bodily labour which was once the universal practice
;

and hence the necessity for an appropriate course of study to take its place."

—

" It is also common for such youths to be sent to Edinburgh for a winter or

two to attend a class of agriculture, and perhaps also of chemistry and the

veterinary college. This is well enough in its way, but yet there is wanting in

it an adequate guarantee that there is real study—the actual perfonnance of
daily mental work."—" After enjoying the benefits of such a course of training

as we have here indicated, young men would be in circumstances to derive real

advantage from a residence with some experienced practical farmer, or from a

tour through the best cultivated districts of the country."

Again, Mi". Morton, in a lecture which he delivered at the Eoyal
Agricultural College, laid down these three points as essentials to the

young farmer :—1st. That he should have practical skill
;
2nd, that

he should have business tact ; and 3rd, that he should have a liberal

and scientific education. Mr. Morton showed that, if a man had mere
practical skill, he was little better than a labourer ; if he had business

tact, he might not only be a labourer, but become a manager of a farm

;

but that, without having, in addition to capital, a liberal and scientific

education, he was not fitted for holding a large farm in the jiresent

day. In this I thoroughly agree ; but the difficulty is to induce the

farmer to spare his sons for additional education after they are con-

sidered to have left school ; and the only way in which I imagine he
can be encouraged to do so is by having a portion of the expenditure

on a lad repaid him by his obtaining a scholarship or prizes that will

partly support him either at some educational establishment or in

connection with a large farm. Now there is a want of all this, and it

is one of the reasons why a committee of this Society has been recently

appointed. But we must remember that the duties of the committee
are limited to an inquiry into the manner in which the Eoyal Agri-

cultural Society of England can assist those who are employed in

obtaining their living from the land ; it cannot take up the whole
question of the general education of the farmer. Our discussion,

therefore, has nothing to do with the operations of the committee,

although, from what I know of its members, I dare say they will

more or less take the view which I am advocating, and be very glad

to make themselves acquainted with the opinions of the gentlemen
now assembled. •
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My views arc these : That, following the example set us in Devon-
shire, we ought to do our utmost, not as a society, but as members of

the agricultural class, to establish a system of public schools throughout

the country as opportunity presents itself; that whilst the farmer's

son is availing himself of the advantages thus offered, we ought to

give him encouragement, by showing him that if he will but exert

himself and bring out the talent that in him lies, he will gain

honours and attain a status. And then wo ought to follow that up by
enabling those who have gained such honours further to make them-
selves perfect in their profession by having the advantage of attending

where a scientific education is bestowed, or studying the practice upon
a farm. This is the only way in which we, as an agricultural body,

can work until the time comes, as I hope and trust it will, when, from
the benefits accruing to the sons of occupiers of land who, through
their own and our exertions, have been enabled to obtain a better edu-

cation, or an education from which they are now entirely shut out,

agriculturists themselves will step forward and join us in the great

work of improving the educational condition of the farming class of

this country.

At the conclusion of Mr. Holland's address,

Sir Edward Kerrison, M.P., said he was sure they would all thank
Mr. Holland for the able manner in which he had introduced a subject

that had been kept in abeyance much longer than it ought to have been
by the Council of the Society, seeing that, according to their charter,

it was one of their functions to encourage the education of the agricul-

tural classes. Mr. Holland had mentioned the name of Mr. Brereton

and his successful exertions. He (Sir E. Kerrison) had visited that

gentleman's school, and had there seen the pupils, consisting chiefly

of the sons of agriculturists, maintained and educated at a cost

so reasonable as to be within the means of almost any farmer of a

tolerably sized occupation, and some of these pupils had since passed
the only test hitherto existing for the middle class, viz., the Oxford
and Cambridge middle class examinations. A conversation which he
had had with Mr. Brereton led him to consider whether efforts for

the improvement of the education of the middle class should not

be made in so general a way as to provide not merely an education for

particular sections of that class, such as the agricultural, but for

the whole middle class of the country; for Mr. Brereton's remark
was undoubtedly true, that in many instances the sons of farmers

were desirous of going into commercial life, whilst the sons of

commercial parents were often desirous of becoming farmers. Con-
sequently, the training in any school, to be beneficial to all, should
be general ; for it was well known that there was no limit to the trade

of the country, but there was a limit to the land, and although year by
year, owing to increased knowledge and energy, the produce of farming
might be augmented, yet, excepting in a few instances, where fresh land
was brought into cidtivation, farms could not be increased in number.
On the contrary, the tendency of the present time, and he regretted it,

was to do away with small farms, and thereby reduce the number of

2 p 2
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occupations open to the sons of agriculturists. For this reason it was
the more necessary that the Council, in any system of education they

encouraged, should be careful not to give prizes to those schools alone

which confined their attention to the education of agriculturists. Many
schools had been started on the public school principle, which was
the only one, he thought, for which success could be claimed. For
what test had the upper classes after their sons had been at a private

school, but the test of a public school ? Supposing the farmer to pay
a sufficient sum for the training of his boy at a private school, and to

be unwilling that he should undergo the test of the middle class

examination, what incentive was there in a school of thirty or forty

pupils for boys to prepare themselves for a wide and searching

examination ? In larger schools the incentive to work was much
greater, inasmuch as with a greater number of boys the prizes given,

however small in number, acted as a stimulus, and proved to the

parents the amount of proficiency attained by their sons. There was
already a school at Lancing, in Sussex ; at Hurstpicrpoint a still larger

one for a thousand boys was rising. There was also one in Suffolk,

with which he himself was connected, and for which a sum of 14,000Z.

had been raised by the voluntary contributions of the gentry. The
school in Suffolk, which would be opened in October next, was designed

for all classes, not agriculturists alone ; and in order to anticipate the

objection that the education it would afford would be so good that the

higher classes chiefly, instead of those for whom it was more particu-

larly intended, would avail themselves of it, he might state that it had
been determined that the whole cost of board and education should

not exceed 24L per annum, to include all expenses. Now, supposing

they had 300 boys to deal with, they could afford to give for this

money a far higher education than a small private school coidd.

With the feeling that appeared to animate gentlemen in so many
counties where they were about to commence the formation of

schools of this sort, the Council of tho Eoyal Agricultural Society

would be very wrong if they did not lend a helping hand to those

who so proposed to make personal sacrifices for the sake of the

farmers of this country. The Council here would not pretend to

send inspectors to such schools, or go through forms of that descrip-

tion ; but if papers on agricultural subjects by pupils in the different

schools were sent up to their professors (who he had reason to

believe would willingly give their aid), and if to the authors

of the most deserving papers prizes,—or better still, scholarships

were awarded,—the examination would give an assurance to the

farming class that at least the particular school which trained tho

successful candidate was teaching the boys the elements of what they

had afterwards to learn practically. It was difficult to know what
to do with boys between fifteen and twenty years of age; but as

a rule they did not remain at school after they were seventeen. He
thought, therefore, that previously to that time the province of the

school should be to give them as sound and good an education as

possible
; they would then learn to apply to practice their scientific
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attainments in chemistry, &c, in the course of a few months spent upon
a farm after leaving school, to far hotter purpose than on any number
of farms connected with the college.

The Rev. Pbhbenda&T Bbebeton said that last year it was a question

whether his school at West Buckland, in Devonshire, could keep
within the estimated expenditure. It had now been going on for

about five years. It began with two or three boys only, and there

were now sixty. Tho terms were 201. a-ycar for boys under thirteen,

and 25/. for those who were above that age ; but this year tho charge

for the younger boys had been raised to 23?., and that would make
the average 24/. Last year the payments for the boys fell short of

tho expenditure by 51/. ; but during the quarter just ended the

expenses had been more than covered by the payments, the latter

amounting to 383/., and the cost of board to 243/. All the other ex-

penses last year for salaries, taxes, &c, came to 415/., and, estimating

these at the same rate this year, he calculated upon having a surplus

of 145/. or 3 per cent, upon the capital. The head master received

120/. a-year, and was provided with a house to live in. Two under

masters had 40/. a-ycar each, and their board was reckoned at about

20/. each, for forty weeks at 10s. a-week. The cost of the boys'

board was 8s. a-week each. The head master had also assigned to him
any profits that might remain over and above a dividend of 3 per cent.

Of course the boys were not clothed by the institution, and those who
learnt Latin paid extra ; otherwise the 25/. a-head covered all expenses.

The food was as good as could be desired, and there was an undoubted
inclination displayed by the higher classes to avail themselves of tho

benefits of the school ; but the check upon this disposition was to keep
the expenses down, and if boys came there who required classical edu-

cation and extras, to make them pay at a higher rate. Since the com-
mencement of the school he had traced many of the boys, and found
that a good proportion of them had turned to farming. At the outset

he thought that practical farming might be connected with the school,

but local circumstances obliged him to keep the farm altogether distinct.

It was carried on, however, contiguous to, though not connected with,

the school, in the hope that some pupils would be glad to receive a

special education there. As yet the experiment of the farm had not

decided him whether such a combination was desirable, though ho
had met with pleasing illustrations of the advantage of letting instruc-

tion in- practical farming keep pace with the education given in the

school.

For the raising of capital to establish other schools he approved of

the principle of limited liability : a strict examination of the accounts

was sure to be a check upon the master and matron. When there was
a profit the shareholders could, of course, do what they liked with it

;

but if they appropriated it to the augmentation of the masters' salary,

or as prizes or scholarships, as had been done in this school, all parties

would be interested in keeping the expenses down, and there would be
no danger that the desire of realising a good dividend might induce
the proprietors to neglect the true interests of the school. He could
honestly confirm the statement of Sir Edward Kerrison that for about
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24Z. or 25Z. a-year a good English education might bo given ; but

though it might include French to a certain extent, and mathematics,

a classical education equivalent to that of the upper classes could not

be had for that sum.

Dr. Voelokek, speaking from his experience in the education of

agriculturists, said he was convinced that the practical education,

such as is required by the sons of small tenant farmers, was much
better acquired at home than upon a farm attached to a school.

The farm, moreover, was an expense which fell heavily upon agricul-

tural schools, and without it, he believed that with some little care they

could be made self-supporting. They required to be sup2)orted by the

influential men of the county, and such encouragement as Sir Edward
Kerrison had suggested that this Society should afford would be most
beneficial ; but it was in vain to hope that anything Like a good pro-

fessional education could be given in any establishment especially set

aside for the instruction of the farmer. It was impossible to instruct

more than three or four pupils together in one business. Wherever
there were a number of lads brought together, they would be sm-e to

do anything but what they ought to do. In school they could be kept

under perfect control ; so also in the lecturc-rooni ; but it was prac-

tically impossible to give to a number of young men instructions in

classes upon a farm. The sons of wealthy farmers required to be

specially instructed in the great art of making experiments, and of

deriving advantage from a more careful observation than was, perhaps,

needful on the part of the small tenant farmer, for the simple reason

that the latter had not the means at command of bringing into play the

fruits of a superior education. A lad, who, up to his fifteenth or

sixteenth year was instructed in the elements which were usually

taught in general schools, and in addition, perhaps, in the elements of

natural science, especially chemistry, would, when occupied upon the

farm, practically turn out a much better agricultural chemist and a

more careful observer of the facts of natural history than the lad who
was instructed with special reference to his occupation in the elements

of a particular branch of science, such as chemistry or botany.

Professor Coleman entirely agreed with Professor Voelcker that

there was a difficulty in commanding the attention of large classes of

students upon a farm, and making the instruction sufficiently personal

to be of value. At the same time, he could not admit that much
information might not be derived by students from the teaching of the

farm. If success in practical farming depended so much upon local

experience,—and the practice depended largely on soil and climate,— it

would be absurd to suppose that instruction upon a farm, irrespective

of its situation and soil, would lit the student to take charge of a farm,

and embark a large amount of capital upon it, where the conditions

were altogether different. But that much useful general information,

available for future development with reference to special cases, was
thereby conveyed he certainly believed.

Mr. Wren Hosktns said that the subject of agricultural education

was one that had always presented considerable difficulties, partly

owing to a sort of ambiguity in the expression itself, and partly from



jlfjricultuml Education. 547

the nature of the class to which it was applied. The question that

Mr. 1 lollaiul prohahly intended was, how far education might itself he

so adapted and directed as to convey some special advantage to agri-

culturists as a class. Now, that emhodicd a very considerable diffi-

culty, because ho was not sure whether they were right in speaking of

farmers as a class at all ; for how could they classify under one head
a body of men extending from the occupier of 30 or 50 acres up to the

person who might be the owner of 2000 or 3000 acres, which he was
absolutely farming himself without the assistance of any tenant-

farmer ? The class was so extensive that any attempt to legislate, so

to speak, for it would be entirely futile, because the body to which the

legislation would apply would require a hundred or more different

modes of treatment. But the question of education, if attempted to be

applied to the wealthier class of agriculturists, would be regarded as

almost a presumptuous interference, because they were well able to

educate their own sons, and were assumed to be well educated them-
selves. The very separation, however, of that portion of the agricul-

tural classes from consideration, necessarily reduced the question to

the education of the poorer classes of farmers, who, Professor Yoclcker
said, must be the special subject of consideration. Now there was a

greater difficulty respecting the education of that class than, perhaps,

of any other body of men in the country ; first, because they were so

widely separated from each other, and individually so far removed
from the influence of education ; and next, because the practice of

agriculture—that was to say, constant occupation from six o'clock

in the morning until six o'clock at night in the business of the farm
—was so exceedingly detrimental to the exercise of the mental facul-

ties during the remainder of the day. Unless, indeed, a portion of

the early part of the day were cut and carved out, and absolutely

devoted to the purposes of intellectual culture of some kind, no good
could be done, for the attempt to put books in the evening into the

hands of persons who had been the whole day occupied upon a farm, a
plantation, or an estate, was almost futile.

They must, therefore, in their deliberations in the committee, and
even at that moment, address themselves to this point—What were
the means by which they could bring educational influences home to

the farmer ? Beside the establishment of schools, it was important
for the committee to consider—How, through the aid of this Society,

to bring to bear upon the home life of the poorer class of farmers,

and particularly their sons, the most powerful educational influences.

When, after the death of Mr. Puscy, the discussion took place respect-

ing the 'Journal,' an opinion which found some favour was that of
cutting up the publication into smaller dimensions, so that it should
be more available for practical home-reading, converting it, as it

were, into a gpii of ' half-hours with the best agricultural authors.'

Thus it was hoped to bring before the agricultural mind, with little

difficulty, subjects that would evoke and excite intelligence in refer-

ence to the particular pursuit in which it was engaged.
When he acted as a juror during the International Exhibition, he

vemcmbcred being asked by the foreign members of the jury, what
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was the amount of the agricultural produce of England, what were the

particular productions of the east or the north of England, and a

number of other questions, which it struck him at the time no English
farmer pver asked, and which he was afraid very few of them would
be able to answer. But to French, Germans, Austrians, Portu-

guese, Americans, and Canadians alike, he was obliged to return the

humiliating reply that we had no means of ascertaining what was the

agricultural produce of the country ; and so surprised were these

gentlemen that they seemed to bo really incredulous of the fact. He
had alluded to this subject, because it was one of the matters which he
should like to see occupying the attention of the farmer and his sons,

leading as it would to the question of what was the agricultural pro-

duce of other countries. He had often heard farmers who suffered

from low prices speak of the quantity of foreign corn that was im-

ported into the country ; and they did so evidently without any know-
ledge of what was the best course for them to take under the circum-

stances, simply because they had no means of ascertaining what the

resources of the world were in respect of the different kinds of grain
;

of barley, as compared with wheat, or oats as compared with bailey
;

what kind of climate was most suitable for barley or oats ; and how
far competition was likely to be greater or less in different kinds of

grain. He had glanced at these topics because they were constantly

spoken of by farmers in the markets, and in conversation with their

landlords and each other ; and he had remarked that farmers took a

great degree of interest in them. Ho feared, however, this Society

had not quite done its duty in bringing these subjects forward in a

manner that would add to the intellectual enjoyment of their pursuit,

although they were topics to which farmers woidd most readily address

themselves.

The Chairman, in moving the thanks of the meeting to Mr. Holland,

said he should bo extremely gratified if the committee felt it their

duty to recommend some general practical plan upon the subject, and

also considered it expedient to propose that some prizes should be

offered by the Society for the most proficient of the pupils educated at

the proposed schools. It would, perhaps, be difficult to carry into

effect any practical plan during the present session
;

still, if they had
a report from the committee, it might be considered by the council

;

for such an important matter could not fail to excite very great

interest and discussion. The cost of such institutions would, no

doubt, be considerable; and if land were added to each of them, it

would greatly augment the cost. Suggestions had been made by
various gentlemen with regard to the appropriation of the funded pro-

perly of the Society ; for example, that, instead of investing it, it

should be employed in some other way in order to enlarge the opera-

tions of the proposed, institutions. If it were to be appropriated to

any purpose of the kind, he should certainly say that the best plan

would be to expend a j'oi'tion of the funds in the establishment and
support of prizes and scholarships. It had been truly observed by
Sir E. Kerrison that they could not increase the quantity of the acreage
<>!' tl 10 country. They could, however, greatly augment its cultivation :
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and ho might mention that he had seen a letter from Mr. Hudson, of

Castleacrc, to Mr. Mechi, dated Dec. 5, 18G3, in which the writer said

" You are quite right in saying that the lands of England are not

much above half-farmed. Depend upon it there is not nearly enough
capital employed upon thern.

:
' In that opinion he (Lord Fevcrsham)

also concurred ; and the difficulty undoubtedly was to make sufficient

manure, or to obtain it at a fair price.

Mr. Wells, in seconding the motion, observed that tho prepon-

derance of opinion expressed that day was rather against giving special

instruction, either in the new or existing schools, for the education of

the agricultural classes. He should be glad, however, to sec the

special education of agriculturists as far as possible promoted ; and he

thought that, without attaching farms to the schools or colleges, such

a special education might, to a certain extent, be imparted, if the

elements of chemistry and a rudimentary knowledge of tho steam-

engine were specially encouraged in these schools, he considered that

it woidd be very advantageous.

Mr. Holland, in reply, said it was satisfactory to find that they

were all agreed on the point that tho basis of instruction for a well-

educated Englishman, whatever his after profession, should be public

and liberal, including all branches of natural science as well as mathe-

matics. After a lad had quitted school, if he had to become a farmer,

he must have practical knowledge, and that practical knowledge must
be connected with science ; science and practice must go together

;

and the difficidty was, how that knowledge was to be given to the very

large and scattered class to which Mr. Wren Hoskyns had referred.

The class, however, might be narrowed by remembering that those

who farmed their own land, or were occupiers of very large farms

with ample capital, were more or less blended with the class above

them. That, therefore, would diminish the number of those to whom
they would have to pay attention ; and if they looked to the small

farmers, Mr. Brereton, in his pamphlet on education, had marked out

a limit by drawing the line at the holders of farms from 300 to 500
acres, just to show that the object was to assist those who were not
able from circumstances to take advantage of tho institutions which
were already in existence for tho classes immediately above them.
The committee would go to work as soon as they possibly could.

Meeting of Weekly Council, Wednesday, June 8th. Mr. Thomas Eatmond
Barker in the Chair, Professor Simonds delivered the following

Lecture.

On Small-Pox in Sheep.

Professor Simonds said :—.The disease recognised under the term
sniall-pox in sheep is one of considerable interest to the agricultm-ist,

firstly, because of the rarity of the affection
; and, secondly, because of

the fatality it produces among the animals that arc its subjects.

Sheep-Pox not identical with Small-Pox in Man.

The term small-pox has sometimes been objected to on the ground
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that the disease is not positively identical with that which is so

called in the human subject. There can, however, be no difference

of opinion between medical men as to the intimate analogy which exists

between the two affections ; and it may be said that they are as closely

allied as it is possible for any two diseases to be that affect animals

of different species. Indeed, it has been rightly observed that they

agree as much as any two mushrooms of different species, or any
two alga3, or vegetables of other low class, may be said to do. Such
being the case, the propriety of the term that has been given to this

affection cannot be questioned, although the term itself may have led

to some incorrect conclusions on the part of individuals, e. {/., that the

disease having had a prior existence in the human subject, had spread

through ordinary infection from man to the sheep ; or that having had
its origin in the sheep, it was liable to extend from the sheep to the

human subject. Both these views are erroneous. The outbreaks of

sheep-pox in this country can in no way be traced to disease of

prior existence in the human subject, and its communication by man
to the sheep ; nor can we say that the disease, having appeared in the

sheep, has spread to the human subject. Speaking in general terms,

and bearing iu mind that these diseases are of distinct species, although

so closely allied, I think we may say that the small-pox of sheep,

so far as we are acquainted with it, is an affection which belongs

exclusively to the sheep, and has not yet been proved to be cajiable

of being communicated to either the human subject, or any domes-
ticated or even wild animal. Experiments on a very large scale have

been instituted, and these have been invariably attended with nega-

tive results. In the year 18-48, when the affection was exceedingly rife

among sheep, acting in conjunction with Mr. Marson, Surgeon to the

Small-Pox Hospital (who is considered to be one of the highest autho-

rities in variolous diseases in this country), and Mr. Cceley, of Ayles-

bury (who has devoted almost his whole life to affections of this

description, and is employed by the Government to sec that the vac-

cine matter supplied to the hospitals is obtained from proper sources),

I inoculated several children with the virus of sheep-pox, and, in every

instance, we failed to produce any special disease. Abortive vesicles

rose on the arm in some cases, but came to nothing. I may further

say, that, in inoculating sheep, as I have done now on rather

a large scale, it has not unfrequcntly happened that, owing to the

sheep plunging about, the needle charged with the virus has

entered my finger, and I have thus accidentally inoculated myself

probably not less than from 15 to 20 times, yet I have never ex-

perienced the least possible inconvenience. It has*' also happened

that in the same accidental manner I have inoculated shepherds

and men who were assisting me in performing the operation. In

these individuals, too, there has always been a negative result.

It is well that one can speak in this positive manner, because

a notion has been entertained by labourers and other uneducated

men concerned with sheep, that they and their families arc likely

to contract this variolous disease, and some of them have almost

hesitated to assist me either in the examination ot inoculation of
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sheep, from tin apprehension that they themselves would hecome

affected. I will not dwell further on this part of the subject, except

to say that experiments have shown not only that our ordinary

domesticated animals are insusceptible to the action of the virus, hut

that it is likewiso the case even with the goat, an animal closely allied

to the sheep. I have inoculated many goats, and several of them

three and four times over; I have also kept them among hundreds

of variolous sheep for weeks together, and yet I have never seen one

suffer in any way from the affection.

Origin of the Disease in England.

I come now to speak of the outhreaks of the disease that havo

occurred in this country, which is necessary, because some persons

have thought that small-pox is of spontaneous origin. This view

was entertained hy many, and especially during the outbreak in 1862

in Wiltshire, hecause we were not able to trace precisely the manner
in which the disease was carried there. Persons who hold tho

opinion that special affections may arise from a combination of

ordinary causes, laid hold of the fact of the appearance of the

disease in an isolated part of an isolated county of England, where

there was little traffic in sheej), as good proof of the spontaneous

origin of the disease. I may here, however, adopt an expression

of Dr. Win. Budd, of Clifton, who read an excellent Paper on this

suhject hefore the meeting of the British Association in August,

1863, and say, with regard to the spontaneous origin of these diseases,

that for a thousand years or more we have been endeavouring, in

every way possihle, to manufacture a special poison ; that is to say,

we have brought into operation all known causes of disease, and all

combinations of such causes, not only in animals but in ourselves,

and we have hitherto failed, with any combination of these causes,

to produce a single instance of a special poison. We cannot manu-
facture the poison of the rattlesnake, or a special animal poison of

any kind or description. Thus you see that all common or ordinary

causes are perfectly inadequate to account for the introduction or

appearance of this disease into England. The affection has been
described most accurately by continental writers from the earliest

times, and perhaps there is scarcely a part of the Continent where it

has not frequently existed. Were I to start off now on a mission,

I believe I should have no difficulty in reaching the disease in

48 hours in several places, here and there, on the Continent. Yet
strange to say it has been reserved for the present generation to

become acquainted with the introduction of the disease into England,
which was connected with the free importation of foreign sheep.

The disease was first introduced in 1847 by some sheep which were so

far the subjects of the malady that the seeds of the disease,—the
morbific matter,—were lying in a dormant or latent condition in

their systems at the time. These facts were laid before the public in

a work which I brought out in the year 1848, in which I traced every
individual lot of sheep imported ; the vessel which had brought them



552 Abstract Report of Agricultural Discussions.

here ; where they were sent, and all about them. I gave tho full history,

ami tho correctness of my statements has never been disputed.

I have another object, however, in directing yonr attention to the

two outbreaks of the disease. At the time I wrote that work, I be-

lieved, from all the researches I had then been able to make, that

England had been entirely exempt from the affection until 1847, although

there are most satisfactory accounts as to the progress of the discaso

on the Continent, from the latter part of the fifteenth century down
to the present time. A year or two afterwards, however, on looking

through some old works upon diseases of this nature, particularly

measles and small-pox in the human subject, I met with one by a

Dr. Fuller, dated 1730, in which the author labours to establish the

fact that variolous diseases are distinct and separate ; and not only

so, but that if a disease such as small-pox cannot be communicated
from the animal to the human subject, it cannot be regarded as a

similar affection. Then, taking up the view which I have combated,

viz., that we do not require positive identity, but an analogy between
these affections,—he says :—

" The small-pox and its spurious sorts are peculiar to man, exclu-

sive of all other animals. Mr. Mather, indeed, in his letter from
Boston, in New England, saith that Dr. Leigh, in his natural history

of Lancashire, reporteth that there were some cats known to catch the

small-pox, and pass regularly through tho state of it ; and at last he
telleth us, we have had among us the very same occurrence. But if

we had seen and examined the matter, perhaps it would have been

found a very different thing from our own small-pox. For, in liko

manner, there was about the year 1710 or 1711, upon the Southdowns
of Sussex, a certain fever raging epidemically among the sheep, which
the shepherds called the small-pox, and truly in most things it nearly

resembled it. It began with a burning heat and unquenchable thirst.

It broke out in fiery pustules all over the body. These pustules

maturated, and, if death happened not first, dried up into scabs about

the twelfth day. It could not be cured—no, nor in the least mitigated

by phlebotomy, drinks, or any medicines or methods thoy could

invent or hear of. It was exceedingly contagious and mortal, for

where it came it swept away almost whole flocks ; but yet it could in

no wise be counted the same with our human small-pox, because it

never infected mankind."
Any one familiar with sheep-pox, upon reading this account of

Dr. Fuller, must come to the conclusion that in 1710 or 1711 tho

disease existed among the sheep in Sussex ; but as to how it camo
there, how long it continued, and by what means it was got rid of,

we are entirely ignorant. We have thus a history of the first out-

break, in 1710; the second in 1817, extending down to 1850; and
the third which occurred in 18G2 in the county of Wilts.

The Siieep-Pox in Wiltshire.

There are some few circumstances which at least afford a fair pre-

sumptive evidence as to the manner in which the affection was intra-
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duced into so remote a part of England as Wiltshire. It must be

borne in mind that just previously to, and also after, the appearance

of the disease in this eoimty the malady was existing in Hanover and
parts of the duchy of Lauenberg, where these and other States

unite. At that time wo were drawing our chief supplies of foreign

sheep from theso districts, shipping them at Hamburg, and Tonning,

as the chief ports of Slcsvig, Holstcin, &c. There can, therefore, be

no doubt that wc wcro importing sheep from a district that was
to a considerable extent infected ; and wc may presume that some
animals in whose systems the disease was incubated were thus intro-

duced into England. The sanitary police regulations in those countries

with regard to the exportation of diseased cattle would, no doubt,

prevent any great number from coming here ; still with an affection like

this, which no man can recognise while dormant in the system, we can

well tmderstand that a few sheep may have passed the police regu-

lations and found their way into England. With this we must couple

another well-established fact, namely, that butchers have now for

some years past been in the habit to a very large extent of making
their purchases in the metropolitan market for the supply of various

parts of England. Instead of drawing their supplies, say for

Birmingham, from the surrounding ncighbom-hood, they purchase

oxen and sheep in the London market, put them into railway trucks,

and send them down to Birmingham to be slaughtered. And this is the

case with almost all the large towns, even as far down as Manchester.

The camp at Aldershot, too, is supplied almost entirely in this way.

Again, wc find with regard to some of our seaports, such as Brighton

and Dover, where soldiers and sailors are congregated in large numbers,

that to these places also cattle and sheep arc sent every market
day from the metropolis. These facts lead me to think it not impro-

bable that some diseased sheep were purchased in the metropolitan

market, and found their way westward. Where they went to few
know, and I dare say that those who could throw a light upon the

subject woidd hardly be disposed to do so. Unless we have, so to

speak, their confession, we shall, however, never bo able to arrive at

all the facts of the case. But I will further prcsimic that the

period of incubation had passed in these sheep, by, or nearly at,

the time when they had arrived at their destination in the West.
The person who had pm'chased them, seeing an eruption of a pecu-

liar kind break out all over their bodies, would be convinced 'at

once that the animals were of no use for human food, and that

ho must by some means get rid of them. For when the disease

shows itself, there is not only this remarkable eruption on the body,

but also great constitutional disturbance. The animal sickens, it

holds its head down, its cars arc lopped, it refuses all food, it is

the subject of intense fever and suffering
;

and, supposing that

nothing is done, it drags out a miserable existence up to the time
of its death. I believe that something of this kind must have
shown itself. The man wotild then say, " These sheep are of no
use to me to dispose of as food ; I must get rid of them some-
how ;" and accordingly he did get rid of them by sending them
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probably to a manure manufacturer for tbe sake of tbe salvage. I

say a manure manufacturer, because I bave to make mention of anotber

fact, wbicb I tbink will assist in accounting for tins outbreak. It is

tbis : tbe sbcep belonging to Mr. Parry, of Allington, near Devizes,

wbicb were tbe first attacked in tbe comity, were during tbe montbs
of April and May fed in a field on tbe side of tbe canal connecting

tbe Avon witb tbe Kennet ; and tbey were tbere for very many
weeks. Within a mile from tbis identical field, is a very large

manure manufactory. To tbat manufactory bones and all sorts of

animal refuse, collected by individuals from Wiltshire, Berkshire,

and the adjoining counties, after being accumulated at Devizes,

are sent up by boats. Now, I was consulted with reference to the

appearance of tbe disease in Mr. Parry's flock in July, 1862 ; and
seeing the state of things which then existed, I was enabled, from my
practical knowledge of the affection, to say at once that tbe disease

had been existing in the flock for many weeks ; and on tracing it

back case by case, I arrived at the conclusion, which I stated to Mr.
Parry, that his first sheep became affected with the disease about the

first week of May. In endeavouring to throw light upon the out-

break, I visited the manure manufactory, and was allowed by the

proprietor to go all over it ; and in a shed where the materials to

which I have referred were stored, I saw not merely the bones of

sheep and other animals, but, very much indeed to my surprise,

heads, legs, and portions of the bodies of sheep with the skin on,

evidently showing tbat sheep, from whatever cause they might have
died, had been cut up, skin and all, and sent here for the making
of manure. I do not mean to say that any examination of these

refuse materials showed that the skin was in a diseased condition ;

but in that manufactory I distinctly found the refuse matter of

sheep cut up in the way I have described. I also ascertained front

the books of tbe factory that a boat-load of refuse animal matter was
received from Devizes on April 2'Jth. I believe, then, that some
sheep affected with small-pox were cut up in the manner I have

stated ; tbat the materials went along the canal in boats ; and that

Mr. Parry's sheep, being on the banks of the canal at the time, were

infected by the special morbific matter which spread from tbe muti-

lated carcasses of these small-pox sheep. It is singularly confirmatory

of this theory that a bridge crosses the canal close by, so that when
boats meet tbere one must wait for another to pass before it can

proceed further : and it is not improbable that from some such

cause there may have been a delay in the passage of the boats at

that identical spot. Of course this is all presumptive evidence

;

but if we couple all the facts and presumptions together, I think

we may arrive at a tolerably fair conclusion with regard to the cause

of the outbreak of the disease in Wiltshire.

Diagnosis of the Affection.

In tbe next place, I come to speak of tbe nature of the disease, and
to describe the symptoms by which we recognise it in its several

successive stages. First, as to the period of incubation. Judging
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from what wo see of the progress of the affection in a large lot of

sheep, and from the experiments made with a view to determine this

important point, we have come to the eonclusion that there is little

variation in the time of incubation. The disease may appear on

the ninth day, or may be protracted to the eleventh ; but speaking

generally, ten days may be regarded as the period of incubation. At

the end of this time the sheep sickens, refuses its food, has a hurried

breathing, accompanied by a hot state of the skin, an almost un-

quenchable thirst, a bloodshot condition of the eyes, and a discharge

from the nostrils. All these arc indications of the febrile state of the

system, and simultaneously with it a particular eruption takes place

on the body. If the eruption is very copious, the case assumes

what is generally called the confluent form ; that is to say, the papula;

(or pimples) coalesce and run together, as it were, in chains. At
times tho papula? arc distinct and separate, and then we speak

of the case as mild. We divide the small-pox in sheep, therefore,

into two varieties, the same as in the human subject,—the benign

small-pox and the confluent small-pox. This, the second, stage of

the disease, speaking of the condition of the skin alone, lasts for three

days, when a peculiar change is observable in the papula?, which,

instead of being red, and thus showing a high degree of inflammation,

assume a white appearance. Invariably, when the disease has reached

this point, there is a slight abatement in the severity of the symptoms.

The fact is very remarkable, that the morbific matter which has

entered into the organism of the animal, through the medium of the

tainted air, and has been lying hidden for ten days, has nevertheless

during the whole of that time been appropriating to itself some of

the materials or constituents of the blood, and nmltiplying to such

an extraordinary extent as to lead to a copious eruption on the skin.

But this eruption is nature's own conservative power ; her means of

ridding the system of the poison which has grown within it. The
vesicles which rise on the summit of the papidae cause their colour

to change from red to white ; the scarf skin raised by an effusion

of fluid beneath, constituting a sort of blister. Every one of

these vesicles will yield that same morbific matter in a sensible

form, which has entered into the organism in an unrecognisable

form. It is, therefore, in this stage of the disease that we can obtain

the material for any experimental purposes for which we may require

it. In consequence, also, of the morbific matter being thrown out on
the external surface of the body, the constitutional symptoms are con-

siderably relieved. In the next or ulcerative stage, we observe that a

great number of the vesicles burst, their contents are lost, and they

dry into thick brown scabs. Some decline entirely, while others go
on to ulceration. When animals reach this stage of the disease, we
invariably find an increase of the constitutional symptoms ; for though
in the vesicidar stage the disease is not fatal ; animals which have held

out so far are almost certain to die if ulceration follows. According
to the general strength of the animal's constitution, and the treatment

and management observed towards it during its illness, we date from
this time the recovery of the animal, but this is accompanied with
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similar results to those we find in the human subject, viz., pocked
faces, and a cicatrised surface of skin.

Fatality op Sheep-Pox.

The fatality of the natural disease in a flock of sheep when un-
checked, except by the removal of infected sheep, and by observing a

careful system of management towards them, will not unfrequenfly

reach as high a figure as 50 or 00 per cent. Where circuin stances

have been unfavourable I have known the disease to destroy 90 per
cent. ; and if we take animals originally the most healthy, and place

them under the most favourable circumstances with regard to weather,

management, medical treatment, and diet, it very rarely falls below
25 per cent.

Eejiedial Treatment.

In speaking of the means at our disposal to lessen the fatality of the

disease, and to secure animals against a natural outbreak of the affec-

tion, two or three things offer themselves to our consideration. One
course is the early separation or segregation of the animals. This
plan has been a good deal too much extolled by individuals who pos-

sessed only a limited experience of the affection. I readily admit its

value, nobody perhaps more so ; but I say that we must not depend
exclusively and entirely upon it, for in practice we find that the

disease may break out in a flock consisting of 800, 1000, or 1200
sheep, as it did in the breeding-flock of Mr. Parry, Mr. Neatc, and
other gentlemen in Wiltshire. No man can tell the hour at which
the eruption will come out ; but from that very moment, if not

before, the disease is infectious. An examination, or at any rate a

close inspection of every individual sheep two or three times a day,

is therefore necessary. But even more than this is essential, in order

to make sure that no small-pox sheep is left in the flock. As the

disease frequently assumes a benign character, there may be benign

cases not easily recognised in the flock, and though these will not

in themselves be dangerous, yet an animal taking the disease from
these may have a severe instead of a benign attack. Therefore, these

benign cases must be looked after very closely ; for as the animals,

especially early in the disease, do not lop their cars, nor drop their

heads, nor refuse food, it is possible they may bo left in the flock and
do irreparable mischief. Practically, then, every sheep should be

caught each day and turned up, and its arm-pits and other parts

examined to see whether it is affected with the disease. But who,

1 ask, would like to incur the labour of thus examining 1200 sheep,

and rely on the results of this search as his only safeguard?

Suppose as a parallel case, that there were a public institution

in this metropolis where there were three or four hundred children

who have been neglected in early life, and have not been pro-

tected against small-pox by vaccination, and two or three indi-

viduals who became infected with small-pox were allowed to mingle
with these children for an horn or two every day. I will further

suppose that the surgeon of the establishment, knowing that these
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poor children aro thus exposal to tho disease, instead of having

recourse to vaccination to protect them, goes amongst them day by
day, and questions them as to whether they have a headache, feel sick,

and so on ; and that on finding a child who says it docs not feel well,

he sends it away ; that on the following day he finds another child

making a similar statement, and this he treats in a similar manner.

Is it not obvious that a system of the kind, so long as it is carried out,

will be tho means of keeping up the disease, whether among children

or sheep ? So much, then, for the separation, or keeping apart, of in-

fected animals.

The next suggestion, which rests entirely on the same ground, is

that of taking away the affected animals and killing and burying them
with their skins on, so as to prevent their doing any further mischief.

I can imagine that under certain circumstances a man might go on
killing his sheep, one after another, until he had destroyed his entire

fiock, and during the whole time be keeping up a source of infection

that would spread far and wide. I am, therefore, no advocate of a

system of this kind.

The Vaccination of Sheep.

Tho vaccination of sheep as a preventive measure is a very im-

portant question ; and I am happy to say that it has now been set at

rest, if not for ever, at any rate for a considerable length of time, in

consequence of the measures adopted by the Government, arising out

of the recent outbreak of disease in Wiltshire. In order to deter-

mine the prophylactic value of vaccination, the Government purchased

200 sheep, which were placed under the care of Mr. Marson, the

Surgeon of the Small-Pox Hospital, and myself. Those sheep were
placed on a farm then in my occupation, in the immediate neigh-

bourhood of London, that we might carry out a series of experiments

upon them, to ascertain whether vaccination was protective or not.

The Government had this question forced upon it by communications
which appeared in the public papers at the time, from some leading

agriculturists in the counties of Norfolk and Cambridge, and also

from surgeons in the latter county, who strongly recommended the

vaccination of sheep. Foremost among the Norfolk agriculturists,

was Mr. Henry Overman, of Weasenham. That gentleman said

in effect that during his late father's life the small-pox showed
itself in their neighbourhood, and that his father vaccinated the whole
of his flock ; that the sheep took the vaccine disease ; that they were
protected from the small-pox ; and that any man who preferred inocu-

lation to vaccination was little better than a madman. Statements
also came from other persons, to the effect that they had vaccinated

their sheep, and that they did not take the small-pox : but many of

tho parties did not even say whether or not the sheep had ever been
exposed to the disease. Coming back, however, to the late Mr. Over-

t
man : this gentleman stated, at a meeting of an agricultural society,

held in Norfolk in 1848, that as a letter of sheep (Southdown rams), he
conceived it to be his duty to send them out as free from disease

as he possibly could, and therefore, when the sheep-pox showed itself

VOL. XXV. 2 Q
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in his immediate neighbourhood, he had recourse to vaccination.

He went on to say, " I had 860 sheep vaccinated ; I am very glad

I did so, for I have not had any disease among them. I had
subsequently to that 20 score of lambs vaccinated, making altogether

1260." Twelve hundred and sixty sheep were vaccinated, he said,

and none of them had taken the disease.

Now I have good reason to believe that these 1260 sheep of Mr.
Overman's were not vaccinated at all. The same gentleman who did

these sheep also vaccinated, as it was said, a large number of sheep for

Mr. Hudson, of Castleacre, a member of the Council of this Society.

Ho likewise vaccinated, as he called it, a large number of sheep for

other persons in that neighbourhood ; so that, in all probability, he
operated upon not less than from 3000 to 4000 sheep. Now, I might
ask any one who knows anything at all about the matter, where did

all the lymph necessary to vaccinate 3000 or 4000 sheep in the

course of about two or three weeks come from ? I find, however, that

this gentleman had no difficulty whatever about it. He carried

lymph, as he termed it, in phials pretty well filled to the brim. He
used this material on the sheep generally, and he used it on the late

Mr. Overman's sheep, with the exception of about twelve. Accord-
ing to an admission made by Mr. Overman himself to me there

were certainly not more than twelve of his sheep that were vacci-

nated from points charged with vaccine in the ordinary way, and
he added, " I did not see any difference between the vaccination

done by points and that done by fluid, and I am satisfied, therefore,

that all my sheep have been vaccinated." I have already stated that

a number of sheep were done in the same manner for Mr. Hudson.
In the course of a short time, however, Mr. Hudson's sheep, being

exposed to the influence of natural small-pox, took the disease, and
it went on rather severely in his flock. He then had recourse to

inoculation ; but the person who was consulted, and who inoculated

the sheep, knew practically little or nothing about' it, and the

sheep were consequently done in the most objectionable manner.
Instead of taking the smallest lancet, or a needle, and just soiling it

with the virus, and introducing the virus with one puncture under

the skin, so as not to draw blood, he made large incisions inside

the arms of these poor sheep, inserting bits of tow charged with lymph
and pus ; and that he called inoculation. I witnessed this for myself,

and never saw so painful a scene. Besides the sheep which died,

others suffered from the sloughing of wounds the loss of an ear, the

loss of an eye, and so forth. So far as. the pecuniary question was
concerned, many of the survivors might as well have died as lived.

Well might inoculation carried on in this manner have got into dis-

repute in Norfolk ! I mention one other case. A natural outbreak

of the disease having taken place upon a farm of Mr. Muskett, of

Narford, the gentleman, who vaccinated sheep from a bottle, went
there and vaccinated Mr. Muskett's sheep, but the disease went on
unchecked notwithstanding, and four hundred ewes were lost out of a

flock of a thousand.

I return to the case of Mr. Overman's sheep. Mr. Overman sent
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two shcop, after being pressed to do so, to tho farm of a neighbour, in

wboso flock tho small-pox existed ; and theso two sheep were inocu-

lated on that farm ; one of them by Mr. Cooke, of Litcham—a farmer

who, I do not hesitate to say, at that time performed tho operation

far better than many so-called veterinary practitioners— and the

other by Mr. Baldwin, a veterinary surgeon of Fakenham. Both
sheep took tho disease, and passed through its several stages ; the

result being in no way different from that which is observed in hundreds
of other sheep that are unprotected. Mr. Overman, however, denied

that these sheep did take the disease. Subsequently I proposed to

Mr. Overman, that he should send five lambs to this farm where they

would be exposed to the disease ; and five other lambs to the Veterinary

College ; himself selecting his most successftd cases of vaccination.

This arrangement, although agreed to at first on his part, was not

carried out. On the same farm to which the two sheep, inoculated

the one by Mr. Cook, the other by Mr. Baldwin, had been sent, the

gentleman who had vaccinated (?) sheep for Mr. Overman, Mr. Hudson,
and others, was asked, not to vaccinate, but to inoculate the sheep.

I do not know how he proceeded, but three weeks after his inoculation

of the sheep, I myself saw the animals, and found many of them in

the earlier stages of the disease
;
whereas, if they had been properly

inoculated, they would have been in the third stage, and recovering.*

The circumstance of these sheep having the natural disease at that

time, was communicated to Mr. Overman, who made it the ground of

his objecting to carry out his agreement with me.

There were, however, a few sheep properly vaccinated in Norfolk

;

some by Mr. Bose, a surgeon ; seven or eight by Mr. Joy, another

surgeon ; and also some by a veterinary surgeon, Mr. Smith, of Norwich.
In these cases proper lymph was used, and every care taken ; and
the unanimous opinion of these gentlemen was, that vaccination was
of no avail, because it was found that both by exposure and by
inoculation the vaccinated sheep took the small pox. The number
of sheep really vaccinated in Norfolk in 1848, was only about five-

and-thirty—not three or four thousand, as some persons have stated

—

and as I have just shown in the instances in which it was tried, it

did not protect the animals against the natural infection.

I now come to the proceedings of Mr. Bamsay, surgeon, of Shel-

ford, Cambridgeshire, who wrote to the ' Times,' in 1848, setting forth

the great value of vaccination; and again in 1862 to the ' Standard,'

which letter afterwards appeared in other newspapers. He says, in

his communication to the ' Standard,' that in 1848 he vaccinated a

large number of sheep for Mr. Jonas Webb, Mr. Samuel Jonas,

Mr. Hurrell, and other gentlemen in his locality ; and he leads his

readers to infer that these sheep were perfectly protected against .the

infection of sheep-pox, and that vaccination, therefore, ought to be
had recourse to in order to stay the progress of the pest in Wiltshire.

Mr. Bamsay was backed up in this statement by Mr. Sprague, surgeon,

* The whole of these facts are stated at length in the Eeport to the Govern-
ment, which has been sent in by Mr. Marsou and myself.

2 q 2
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of Kimbolton, Huntingdonshire, who in 1848 was his assistant, and
who also wrote a letter, in 1862, to the public papers in support of the

view which Mr. Kamsay had promulgated. Mr. Ramsay assumed
that the reason why his vaccination succeeded was, that he had
recourse to what in technical language is called retro -vaccination

;

that is to say, he vaccinated a cow with vaccine lymph taken from
the human subject, and, having obtained the produce of the lymph
from the cow, he used it for operating upon sheep. With regard

to retro-vaccination, I will only say that the experience of Mr. Cceley,

Mr. Marson, and myself, is, that there is rather a loss both in the

quantity and the quality of the lymph by retro-vaccination than a gain,

and this opinion is supported by all continental authorities of any
repute. If you take a quantity of lymph from the arm of a healthy

child, and introduce it into a calf—as calves are more susceptible than

cows—supposing it takes, you get very little, if any, increase of the

material, and no greater activity of it.

In 1848 I proposed to [Mr. Eamsay that he should allow some of

the sheep which had been vaccinated on this plan to be subjected to

the counter-proof of inoculation. Through the intervention of Mr.
Ellis, of Triplow, in Cambridgeshire, Mr. Eamsay consented to select

two sheep which he had vaccinated himself, and send them to me
at the college. He did so, and wrote a letter to the ' Times ' in

which he stated that he had sent two sheep to be tested as to the

protective power of his vaccination. What was the result ? I took one
of the sheep and inoculated it with some old sheep-pox virus which
I had had by me for 16 weeks, during which time it might be
supposed to have lost some of its power, and I readily produced the

disease from it. The animal went through all the stages of the sheep-

pox, and when it arrived at the vesicular stage I took lymph from this

sheep and inoculated the other ; and with the same result. These
two sheep were afterwards sent back to Mr. Ellis, who acknowledged
the receipt of them. I wrote to Mr. Eamsay, saying that he was at

liberty to test the sheep by any subsequent inoculation, or exposure

to the disease, if he thought fit ; that they were not protected when
they came to London, but were protected now. Yet, in the face of

this fact, this gentleman again came before the public as an advocate

for the vaccination of sheep in 1862.

I trust that I have said sufficient to show that the agriculturist has

been misled to some extent as to the effects of vaccination, and for this

reason I think the Government deserves great credit for having deter-

mined to test the tiling on a large scale. I would epitomise our own
experiments by saying . that in every instance in which Mr. Marson
and myself have been able to produce the vaccine disease in sheep,

the animals, when exposed by us to natural small-pox, have taken it

;

and in every case also in which wc have subjected sheep to the counter-

proof of inoculation they have taken skeej>pox, and the disease has
not been in the least degree mitigated by the previous vaccination.

We have also found this very important fact—that whereas Messrs.
Eamsay and Sprague speak as if the hundreds of sheep on which they
operated were all successfully vaccinated, and as if every sheep was
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just as susceptible to the vaccine disease as tho human subject—that

not more than 35 per cent, of tho sheep, in our own experiments,

proved to bo susceptible to the vaccine disease on a first vaccination.

Inoculation the only Eeal Check to Sheep-Pox.

I do not hesitate to say that when the natural disease appears in

a flock, inoculation, properly carried out, is the best and the only

sure means of arresting its ravages. It is not to be supposed that

in advocating inoculation we neglect separation or segregation, or any

other means of abating the severity of the disease, or that we intro-

duce sheep-pox into healthy flocks. We only have recourse to

inoculation that wo may bring the disorder within bounds, and cut

off the supply by which the malady is naturally propagated. One of

the good effects of inoculation is that it limits the extension of the

disease. All animals that are inoculated will, in the space of about

five weeks, especially if they have been dipped in a disinfecting mix-

ture, be in a fit condition to be sold
;
whereas, if the natural disease

went on, it might be five or six months, or even longer, before such

would be the case. Nobody indeed could tell when the thing would
end.

But some people say that inoculation spreads the disease. In

the abstract there can be no doubt that the inocidatcd diseaso is

infectious ; but it is infinitely less infectious than the natural disease,

and practically, therefore, sheep-pox as a rule is not spread. Indeed,

there is not a single instance in Wiltshire in which the disease can be

said to have been spread by inoculation. On the contrary, it was
hemmed in and limited to the flocks that became affected in the natural

way. The reason why inoculation does not spread the disease is that,

as a rule, and particularly when you arc dealing with young animals,

such as lambs, it gives the disease in a very mild form. Take a

hundred lambs, and if inoculation has been properly carried out, not

more perhaps, than one in six or seven will be found to have any
eruption at all on their bodies. They have the disease, so to speak,

locally. But with old animals there is greater fatality.

I have been at some pains to collect information, not only from my
own experience, but also from that of others, with reference to inocula-

tion in this country in the outbreak of 18G2, as also of that extending

from 1847 to 1850, when there were more sheep in one part of Norfolk

affected at one time than suffered in Wilts altogether. Thousands of

sheep were subjected to inoculation in Norfolk, Suffolk, Essex, Kent,

Cambridgeshire, &c, and I feared that the disease would be really

naturalised among us, so widely was it then spread, but notwithstanding

this, we had not half the hue and cry which was raised about only

3000 sheep being affected in Wiltshire. Taking all the cases of inocu-

lation together, I come to the conclusion that there have not been less

than 20,000 sheep inoculated, and that the average mortality has not

reached 5 per cent. In some particular flocks the mortality has not

been more than 1 to 1£ per cent., and I can show instance upon instance

in which it has not exceeded 2 per cent. ; but, combining the worst

cases with tho best, tho deaths from inoculation have not attained 5 per
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cent. This fact is, I think, quite sufficient to prove, without my
entering into further detail, the great value of inoculation, as a means
of arresting the progress of small-pox in sheep, if it be properly and
rightly carried out. I abstain from mentioning the rules which should

be followed with regard to inoevdation, because this is a matter which
is not well fitted for a meeting like the present, and because I have
rather wished to confine myself to the more salient points connected
with the important subject of the small-pox of sheep.

Tho proceedings wero brought to a close by a vote of thanks to the

Lecturer.

Meeting of Weekly Council, Wednesday, June 22nd. Lord Feveesham
in the Chair.

Dr. Voelceee delivered a Lecture on the Chemical Qualities of

Water for Economical Purposes.

Dr. Voeloker said : An abundance of fresh air, a good supply of

pure water, and a sufficiency of wholesome bread, are unquestionably

the three greatest material blessings which a kind Providence has

supplied for the use of man. Whilst it is universally admitted that

we could not live for any length of time without them, it is strange

that in actual practice many people appear unconcerned respecting a

supply of pure wholesome water. It is admitted in theory to be most
necessary for towns as well as for the country ; and yet, when we come to

detail, we frequently find people entirely unconcerned respecting the

source from which they obtain their water, or the* quality of that which
they actually use. Thanks to the Sanitary Commission, almost all tbe

large towns are now well supplied with an abundance of good water

;

available for all the ordinary domestic purposes. Great care has espe-

cially been exercised in providing fur the metropolis, but in many
country towns, as well as in villages and isolated farm and country

houses, the water is often very impure. This can only be attributed

to an utter disregard of those properties which are all-important in the

supply of our daily wants, it is no doubt for this reason that the

Chemical Committee have desired me to give a lecture on the chemical

and physical qualities of water intended to be used for ordinary,

domestic, and general economic purposes. In my remarks 1 shall

confine myself to those common uses which we ordinarily make of

water, without referring to its applications in various other forms,

such as ice and steam.

Water Supply Defective in Country Towns.

I have frequently examined well-waters which I found to be im-

pregnated with an amount of injurious organic matter, and of mineral

substances of a questionable character, that surprised me very much.
Several of these wells contained nearly three times as much soluble

matter as the tank liquid which Mr. Mechi usually applies to his land.

Now impurities which are highly injurious to health are highly

beneficial in promoting a luxuriant growth of plants ; we thus not
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only waste useful manuring matters by allowing substances wbicli

ought to go on the land to find their way into our wells, but we con-

taminate water with poisonous matters, which every now and then

manifest themselves in sudden outbreaks of low fever and other

disorders. As I have a great objection to speaking in general terms

without being able to lay my hand on special cases, I may observo

that Cirencester, where I resided for a good many years, affords a

very fair illustration of the condition of country towns in this respect.

It is naturally a very healthy place, but the drainage is essentially

bad, and in some houses and streets the water is so contaminated with

injurious substances that people will not reside there, for it is notorious

that the localities in which this bad water is found are occasionally

visited by fever. This holds good with regard to separate houses,

as well as the town itself. When I first went to Cirencester I was
anxious to live away from the towu. I looked over a certain house,

which pleased me in every respect, but some one said to me—" Do not

go to that house, even if you can get it rent free, because all the

people who have lived there have suffered seriously on account of

the unwholesome state of the locality; the water is bad, and the

drainage is bad." On examining the water I found it very bad indeed.

I ascertained at the same time that the supply came from a surface

spring, into which no doubt the drainage of the house, the offices, and
the yard, found its way. Well, at first this warning made me hesitate,

but the spot was too enticing to be dismissed from my mind without an

attem2>t to remedy the evil. My first step was to stop the supply

of water by cutting off the drainage from the house. I walled over the

well in the house, and compelled the servants to use water from a

deep well in the yard, which was of excellent quality ; and I am
happy to say that, through this simple means, I succeeded in main-

taining my own family in perfect health ; so much so that during

ten years I did not spend a farthing for medicine.

Now bad water occurs very much more frequently, perhaps, than is

generally supposed ; at least I infer so from the many samples of water

totally unfit for drinking purposes which I have received during the

past year. Those who reside in the country, supplying themselves

with water where there is no general Board of Health to make pro-

vision for their wants, should have a watchful eye to their individual

premises. Allow me, then, to point out the properties which we
most esteem in water, first for drinking, and then for washing and
cooking purposes.

Water foe Drinking Purposes.

There are four properties which we most esteem in drinking-waters

;

first, the absence of any putrescent organic matter; secondly, the

absence of any discoloration, due either to suspended fine clay, which
gives water a muddy appearance, or to dissolved organic matter, such

as we find sometimes in peaty districts
;
thirdly, softness ; and fourthly,

coolness. It devolves upon me to show how these four properties are

intimately connected with the chemical composition of water.

The absence of putrescent organic matter is accounted for in the
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case of many M aters by the perfect filtration which they undergo in

passing through a porous rock or a bed of jwrous sandy soil. Surface

springs invariably contain organic matter in solution, and sometimes

if the filtration has been imperfect, a farther quantity in suspension.

Wherever men or animals cougrcgate refuse matter accumulates, and
finds its way into surface wells. An admirable provision is made for

the destruction of these matters. Wherever the drainage is good the

air which passes along with water through the porous soil almost com-
pletely decomposes the organic matter, or at any rate makes it inno-

cuous. We have, then, in the absence of putrescent animal matter,

a very good indication that the water is serviceable for drinking.

The presence of a bad smell invariably indicates something wrong in

water, though its absence affords no assurance that all is right. Organic

matter, however, though ahvays unpleasant is not always injurious.

That which occurs invariably in localities where peat abounds in the

soil is, I believe, not directly injurious to health, though its presence

in water is undesirable, because experience has shown that organic

matter of any kind has an injurious effect on the leaden pipes through

which water is conveyed to our houses.

It is, then, important to discriminate between the different kinds

of organic matter that we are likely to meet with in water ; and an
excellent method of doing this is to evaporate from a couple of pints

to two ounces. If during the evaporation the water becomes coloured

it will generally be found that it contains an amount of organic

matter which is injurious to health ; if it remains colourless, or

becomes but slightly coloured, the absenco of organic matter of an
injurious nature may be safely predicated. If after the water has been

perfectly evaporated to dryness, the matter which remains, on being

heated, gives off a smell like burnt feathers, which is characteristic of

the presence of nitrogenous matters, we have in this at once a proof

that the organic matter is of animal origin, and the water should be

at once rejected for drinking purposes.

Softness is a quality in water that depends entirely upon its com-
position. Nowhere in nature do we find water in a perfectly pure

state. Even rain-water, which has undergone a kind of natural dis-

tillation, contains certain atmospheric impurities which, though useful

in an agricultural point of view, are undesirable in drinking-water.

Rain-water is an excellent solvent for many combinations that occiu'

in tht) soil, acting not only on saline substances like common salt, or

on sulphates, such as sulphate of magnesia or sulphate of soda, but also

on mineral matters, which are usually regarded in common life as

insoluble.

We may instance carbonate of lime, one of the principal consti-

tuents of all hard waters. Practically speaking, it is insoluble in pure

water, since 25,000 parts of the water are required to dissolve one part

of that substance. But we are to remember that rain-water invariably

contains carbonic acid in solution, and in virtue of its presence exerts

a power of dissolving carbonate of lime with considerable rapidity.

It is the carbonic acid in rain-water which accounts for the invariable

presence of carbonate of lime in considerable quantities in all spring
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and well-water in calcareous districts, where cither the chalk forma-

tion, or the older limestone rocks prevail. Carbonic acid forms chiefly

two combinations with lime. One, which is insoluhle, contains ono

equivalent of lime, and one of carbonic acid ; and another, which is

soluble, contains two equivalents of carbonic acid to one of lime. It

is generally in virtue of the excess of carbonic acid, and the formation

of bi-carbonate of lime, that water becomes hard. In speaking of

hardness we ought to distinguish between permanent hardness and
transient hardness. That which is caused by bi-carbonate of lime is

removable to a great extent by boiling, but other mineral matters,

such as sulphate of lime, or gypsum, impart to water a permanent

hardness, which cannot bo removed by simple boiling. Without

laying down a definite wile I may state in a general maimer that all

water which contains more than 1G grains of lime to the gallon may
be regarded as truly hard. For an account of the amount of lime

contained in the water which is supplied by the different water com-
panies for the use of the metropolis, I may refer you to a very

excellent report of Professors Graham, Miller, and Hoffman, which
gives detailed analyses of the quantities of lime and other mineral

constituents. It there appears that most of the water used in London
contains on the average not more than 20 to 25 grains of solid matter

in the imperial gallon, and is therefore very serviceable for all

ordinary purposes. In supplying water either to a town or to a

private house we should endeavour as much as possible to hit upon
the sample which, while it is sufficiently pleasant to the taste, is also

useful for the kitchen and laundry, for there are hard waters which
are excellent for drinking purposes, and yet unfit for cooking and
washing. A large amount of carbonate of lime is by no means
injurious to the health of man, and we have no evidence that sulphate

of lime or gypsum, and other mineral matters that usually occur in

drinking-waters, are deleterious. Hence, a water that is very hard,

may still be very palatable, and even be preferred for drinking

purposes to a softer one which is less sparkling and bright, and more
tasteless.

The fourth and last quality that we esteem in water is coolness.

Surface waters are invariably cold in winter and warm in summer—

a

peculiarity which, of course, we do not esteem ; whilst water from
deep springs has a uniform temperature, being, as compared with the

temperature of the air, warm in winter and cold in summer. This
uniformity of temperature further indicates a uniformity of composi-
tion. The reason of this is, that water of uniform temperature

invariably has to descend through a dense mass of rock ; and as it

trickles slowly through the rock, it becomes saturated thoroughly with
whatever it can dissolve ; whilst water which finds its way into surface

wells is liable to be altered in its composition by purely local circum-
stances. Thus we occasionally find the waters of surface wells very
soft, and containing but very little of any impurity, either organic or

mineral, in solution ; whilst at other times the very same wells furnish

water which is very rich, in mineral matters and also contains much
organic impurity. This is especially the case in summer; and the
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difference is easily accounted for if we take into consideration how
water usually collects in our springs. A surface well we can only

have when a bed of clay conies near the surface, for this intercepts

the surface water. In warm weather little or no water usually collects

;

and if the water found in a well is tolerably pure, it remains so for some
time. During the summer months, however, there are probably accu-

mulations of organic refuse matter around or near the well, and when a

heavy fall of rain comes, it flushes them into the well. Hence we
And, on examining the water after a heavy fall of rain, that it has a

very different composition from that which it had before. Heavy
showers of rain do not affect deep wells ; and as by filtration through

a considerable depth of soil the water is deprived of all injurious con-

tamination, and as deep wells have a uniform temperature, a uniform

coolness of water thus becomes an indirect indication of good quality

in drinking-water.

In the next place, let me briefly allude to the qualities that we most

esteem in

Water for Cooking and Washing.

Water for washing should be as free as possible from sulphate of

lime, which causes hardness, neutralising in a great measure the soap,

causing it to curdle, and destroying its detergent properties. It is

undesirable to have much lime in water for cooking purposes, because

with several organic constituents—for instance, legumin, the albuminous

matter in peas and beans—it forms insoluble combinations, so that it is

almost impossible to boil peas soft in hard water. Moreover water

that contains much lime, on boiling throws down a white deposit, which

prevents a proper extract being made from many articles of food, such

as meat used to furnish soup, or tea. Very hard waters may be

much improved for tea-making by adding a little bi-carbonate of soda.

Means of rendering Water Soft.

On a small scale Ave can effect this by the addition of a little car-

bonate of soda ; but of course en a large scale this is inadmissible. In
dealing with waters on a large scale they require to be purified, espe-

cially if we intend to make use of them in feeding our stea'm-boilers,

because hard waters are the cause of steam-boiler deposits, which
consist principally of carbonate and sulphate of lime. When water is

boiled slowly and continuously, as in the steam-boiler, the carbonic

acid is driven out, and the bi-carbonate becomes neutral, or insoluble

carbonate of lime, which assumes a crystalline form, and accumulates

in a stone-like mass at the bottom of the boiler, both injuring the

metal, and creating a fearful risk of explosion.

Clarke's Water-purifting Process.

Fortunately we have in Dr. Clarke's process a very convenient safe-

guard. It consists simply in the addition of a certain quantity of

lime-water, or even of powdered lime, to hard water. Strange as this

remedy may appear at first sight its utility finds a ready explanation in

the difference existing between the properties of the neutral or insoluble
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carbonate of lime, and of the bi-earbonate or soluble carbonate of

lime. Lime-water is simply a solution of quick-lime, or free Hmo in

water ; ami when this free lime is added to the hard water containing

bi-carbonatc of lime, it enters into combination with the carbonic

acid which previously held the carbonate of lime in solution. The
original carbonate of lime, now rendered neutral, and that which is

newly formed will then fall down together. This process has stood

the test of experience, and answers very well ; its only practical incon-

venience is, that we have to provide tanks for the deposit which takes

place in purifying hard water. But there is a process adopted at

Woolwich for keeping boilers clean, which is very preferable to

Clarke's purifying process.

The "Woolwich Boiler-cleaning Process.

Caustic soda, a material largely manufactured for the use of glass-

makers, has the effect of rendering water soft and preventing boiler

incrustation. A small quantity (perhaps a half-pound once a-month

for a large steam-boiler) suffices for this purpose. Its action very

much resembles that of the lime in Clarke's purifying process : the

soda takes up the additional quantity of carbonic acid that keeps the

carbonate of lime in solution; the neutral carbonate of lime thus

formed falls down, and the carbonate of soda remains in solution. It

has this additional advantage over Clarke's process that when the water

becomes somewhat concentrated by evaporation, the carbonate of. soda

precipitates the lime from sulphate of lime or gypsum. Having
strongly recommended this simple material as affording the best

remedy, I may safely pass by all other inferior processes.

The Action, of Water ox Leaden Pipes.

This subject has caused a good deal of unnecessary alarm. Lead,

in the shape of soluble salts, is a highly injurious substance
;
and, as

it is well known that certain waters act upon and dissolve it, fear is

frequently entertained that water conveyed by leaden pipes may be
contaminated with an amount of lead that will act injuriously iqion

the health of those who use it for drinking purposes. It is, therefore,

a question of some importance to ascertain what the qualities of water

are that act upon lead. The records of experience show incontestibly

that water containing organic matter acts more rapidly upon lead

than that which is free from such matter. From all the experience

that is on record this follows incontestibly. In the next place, alkaline

constituents (and there are some hard waters which contain a good
deal of carbonate of soda or carbonate of potash) act in a special

manner on leaden pipes. Hence we possess, in testing the alkalinity

of water, at once the means of ascertaining whether or not it is likely

to act upon leaden pipes. Even lime acts strongly upon lead. Salts

of lime, carbonate and sulphate of lime especially, have, indeed, been
considered protecting salts ; but I have myself often examined
waters which are very rich in carbonate and sulphate of lime,

and yet act very strongly upon lead. It is true that soft waters
often act upon lead very rapidly ; but perhaps not so much by
virtue of their softness, as on account of the presence of organic
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matter and the absence of carbonic acid, which is a protection against

the action of water on lead. In very soft waters we often find very

little, sometimes almost a total absence of carbonic acid, and whenever
this is the case the water acts upon lead. If you boil water and bring

it in contact with clean lead, the latter is acted upon by it. Bright

sparkling water, provided it is free from carbonate of soda, does not

act upon lead. We have, then, three conditions which will account

for the great action that some waters exercise upon lead. The first is,

the presence of organic matters
;
secondly, the presence of alkaline

salts or alkalies ; and thirdly, the absence of carbonic acid. I would
particularly impress upon you that there are soft waters which do not

act upon lead, and that there are, on the other hand, hard waters that

rapidly act upon lead.

In order to exhibit correctly the action of alkaline substances, I

have here a piece of leaden pipe which has been brought into contact

simply with mortar, and you will notice how the lime contained in the

mortar acts upon the lead in the same way as the carbonate of soda

which occurs sometimes in water, causing it to be converted into

oxide of lead. The pipe itself has been converted almost entirely into

litharge
;
indeed, it is worn into a thin film or sheet. It appears that

all alkaline earths, like lime, have this effect, causing the lead to change
rapidly into oxide of lead, which you will observe is an incrustation.

I have analysed the sample I have in my hand, and I find it to be

nearly pure litharge.

In laying down water-supply pipes, particular care should be taken

not to put them in cement, for the lime acts upon the lead, but to

surround them with gravel. Pipes are frequently eaten away in con-

sequence of inattention to this point. Leaden tanks and water-cisterns

are sometimes rapidly eaten away by the corrosive action of some
waters. A very good protection is to throw in a few pieces of zinc,

which is more readily attacked than lead : and as long as there is any
zinc present the lead is saved from attack. When zinc is so employed
the water may be used for feeding steam boilers, but is not to be
recommended for drinking purposes. It is fortunate that, even when
lead finds its way into the water it is removed by exposure to the air.

Air contains carbonic acid, and in contact with carbonic acid the

lead which has passed into the water becomes again precipitated.

Carbonate of lead is insoluble, and filtration through an ordinary

water-filter entirely deprives the water of its lead. The danger, then,

of poisoning by lead, or by water containing lead, is very much less

than is usually believed. Indeed, I do not think there is a single

instance on record in which the presence of lead in water has proved

injurious ; for at the most only small quantitcs of lead can find their

way into the water, and these again are rapidly and certainly removed
by standing and by filtration.

Time does not admit of my making any observations on the qualities

of water for irrigation ; and there are so many points of practical

importance connected with the subject, that perhaps it is as well I

should defer that matter for a future occasion.

In the course of a discussion which ensued,
Sir J. Johnstone drew attention to the remark of Dr. Voelcker,
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that ho did not think any persons had been injured by water taken out

of leaden cisterns, and asked whether the Professor gave it as his

positive opinion that leaden cisterns would not be subject to decompo-
sition, if a good deal of freo carbonic acid were placed in the water.

Dr. Voelcker replied that it might attack the lead and corrode it

;

but tho presence of carbonic acid was undoubtedly a safeguard.

Mr. Frere wished to make an observation on the agricultiu-al aspect

of the question. Great interest had of late been manifested in the

provision of better houses for agricultural labourers. Circumstances

in general seemed so to concur, that the same spots upon which labourers

were worst housed were also the most unfavourable for a supply of

water. These places were frequently dependent upon land springs,

which, as the Professor had stated, were most unsatisfactory sources

of supply : and he thought that if a day were set apart for the special

discussion of that branch of the subject, it would bo of advantage to

the whole agricultural community, and especially to the farm labourer.

They would then require the aid not only of their Professor of Che-
mistry, but of men familiar with the geological aspects of our various

clay strata, and men of practical experience in the making of ponds
and reservoirs for retaining the water when supplies had been pro-

cured.

It had been suggested to him that zinc was now largely used for

tanks in this town. He shoidd like to know what the Professor thought

of the use of such tanks.

Dr. Voelcker said the effect was very similar to that which water

exercised on lead, with this difference, that zinc got more easily eaten

away by some kinds of water than even lead ; he should think the

water undesirable for drinking purposes.

A vote of thanks was then passed to Dr. Voelcker, who, in briefly

acknowledging the compliment, observed that he could speak with

some authority upon one point to which Mr. Frere had alluded. The
bad quality of the water with which cottages were generally supplied

in agricultural districts was really a hardship that pressed with peculiar

severity upon the industrious and thrifty labourer ; the man who did

not visit the public-house, but stayed at homo with his family, culti-

vated his garden, and kept a pig. Of course, where a pig was kept

and a garden cultivated, there would be an accumulation of refuse

organic matter which found its way into the surface well. Thus, the

industrious man, who ought to be particularly encouraged, was par-

ticularly inconvenienced, and it might be, his life and that of his

children endangered.

The Chairman said this was a matter of very great importance. In
the parish in which he resided they not long ago brought the water
down from a fine spring on the moors, and laid it on for the supply of
the houses in the town and of the labourers' cottages. They were not
dependent, therefore, upon any well. There was a constant supply of
fresh, wholesome water kept up, and the advantage was very great over
the surface well.
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SELECT CLASSIFIED LIST OF AGRICULTURAL

PATENTS FOR THE YEAR 1863.

[Compiled from the Commissioners of Patents' Journal.]

In this list such patents as originated in the year 1862, and were noticed in

Vol. XXIV. of this Journal, are distinguished by having an asterisk (*) pre-

fixed. The figures at the commencement of each item indicate the number,

of the patent on the official register.

The patents under each head are arranged alphabetically according to the

name of the Inventor.

I. IMPLEMENTS USED IN THE VAEIOUS PKOCESSES OF
CULTIVATION.

Ploughs.

1325. James Buckingham, of Launceston, Cornwall, Improvements in
Ploughs. Application dated 26th May; provisional protection, 5th

June
;
notice, 6th October, 1863.

689. W. E. Gedge (John Gedge and Son), of 11, Wellington-street, Strand,

patent agent, An improved Plough. {A communication from
abroad by J. O. F. Clamageran, of La Lambertie, Gironde, France.)

Application dated 14th March
;

provisional protection, 3rd April,

1863.

3011. W. E. Gedge (J. Gedge and Son), of 11, Wellington-street, Strand,

patent agent, An improved Plough. (A communication from
J. A. 1. Pharisier, of Puy, France.) Application dated 1st

December; provisional protection, 11th December, 1«63.

s 3325. William Goulding, of Leicester, Improvements in Ploughs. Application

dated 11th December, 1862; notice, 21st April; patent sealed,

2nd June, 1863.

427. Jesse Lee, of Church Gate, Leicester, Improvements in Ploughs and
Harrows. Application dated 17th February; provisional protection,

27th February, lb63.

1372. James Mellard, of Pugeley, Staffordshire, agricultural implement
manufacturer, Improvements in double moulding or ridging ploughs.

Application dated 2nd June
;
provisional protection, 12th June, 1863.

1764. William Roberts, of Lylands Twyford, near Winchester, farmer. Im-
provements in Ploughs. Application dated 14th July ;

provisional

protection, 24th July, 1863.

*3376-. Leonard Salter, of Leigh, near Tunbridge, Kent, farmer, Improvements
in Ploughs. Application dated 17th December, 1862

;
provisional

protection, 9th January ;
notice, 21st April

;
patent sealed, 12th June,

1863.

1839. Joseph Simmons, of Rainham, Sittingbourne, Kent, agricultural

implement maker, Improvements in Ploughs. Aj^plication dated
22nd July; provisional protection, 7th August ; notice:, 1st December,
IK 63.
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Cultivators, Diggers, &c.

*2G99. T. Beards, of Stowe, Buckingham, Improvements in machinery for

cultivating land. Application dated 6th October, 1862 ;
patent

sealed, 6th April, 1863.

18S4. J. W. Branford, of March, Cambridgeshire, merchant, Improvements

in apparatusfor hoeing and cleaning the land, and for cutting or

setting out the plants of root crops at certain distances from each

other, and which invention he designates " A longitudinal and
transverse hoe." Application dated 30th July ;

provisional pro-

tection, 21st August
;
notice, 15th December, 1863.

•2501. R. A. Brooman, of 166, Fleet-street, London, patent agent, Improve-

ments in implements for cultivating the soil. (A communication

from France.) Application dated 11th September
;
provisional pro-

tection, 3rd October, 1862
;

notice, 13th January
;

patent sealed,

6th March, 1863.

2676. 0. C Evans, citizen of America, now resident in Manchester, Improve-

ments in digging machinery. Application dated 29th October
;

provisional protection, 13th November
;
notice, 8th December, 1863.

2129. Charles Harratt, of Homsey-lane, Highgate, Middlesex, Improve-
ments in apparatusfor tilling land. Application dated 28th August

;

provisional protection, 18th September
;
notice, 20th October

;
patent

sealed 4th December, 1863.

*3216. John Irwin, of Wellingborough, Northamptonshire, An improved
machine for cultivating land. Application dated 1st December

;

provisional protection, 12th December, 1862 ;
notice, 7th April,

patent sealed, 12th May, 1863.

*3090. Charles Littleboy, of Straffan, county Kildare, Ireland, land steward,

Improvements in implements for cultivating land. Application

dated 17th November
;
provisional protection, 5th December, 1862

;

notice, 10th March
;
patent sealed, 5th May, 1863.

1033. J. r. and E. B. Nunn, of Royston, Cambridgeshire, farmers, Improve-
ments in hoes and cultivators. Application dated 25th April

;
pro-

visional protection, 22nd May
;

notice, 2nd June
;
patent sealed,

23rd October, 1863.

580. A. F. Pagny, of Paris, gentleman, A new agricultural implement
called " Billon-Roide," for cultivating tubercles, roots, and all oil

plants. Application dated 3rd March
;
provisional protection, 17th

April; notice, 7th July; patent sealed, 29th August, 1863.

2948. James Piatt, of Gloucester, engineer, Improvements in machinery and
apparatus for cultivating land. Application dated 23rd November,
1863.

545. Michael Puddefoot, of Blisset-street, Greenwich, hat manufacturer,
Improvements in implements for tilling and cultivating land.

Application dated 26th February
;
provisional protection, 10th March

;

notice, 7th July, 1863.

1404. Joseph Seaman, of Lowesmoor Works, Worcester, agricultural imple-
ment manufacturer, Improvements in implements to he used in the

cultivation of the soil. Application dated 5th June; provisional
protection, 26th June

;
notice, 13th October

; patent sealed, 1st
December, 1863.

2351. William Woofe, of Gloucester, agriculturist, Improvements in imple-
mentsfor tilling the soil, and in means of draxoing ploughs and other
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implements for tilling through the land. Application dated 24th
September

;
provisional protection, Otli October, 1863.

Engines and Apparatus fob Steam Cultivation.

212S. John Alison, of Reigate, Surrey, gentleman, Improvements in apparatus

for tilling land, which improvements are chiefly applicable when,

steam power is employed. Application dated 28th August
;

pro-

visional protection, 11th September; notice, 22nd September
;
patent

sealed, 10th November, 1863.

2513. John Fowler, of Leeds, engineer, Improvements in apparatus for
hauling agricultural implements. Application dated 13th October

;

provisional protection, 23rd October, 1863.

1726. R. Hornsby, junr., J. Bonnall, and W. Astbury, all of Spitalgate Iron

Works, Grantham, Lincolnshire, Improvements in traction engines,

and in apjxiratusfor ploughing and tilling lands by steam and other

power, part of which improvements is also applicable to driving or

giving motion to maohinery. Application dated 10th July
;
provisional

protection, 24th July; notice, 4th August; patent sealed, 11th
September, 1863.

880. James Howard, E. T. Bousfield, and J. Pinney, of Bedford, engineers,

Improvements in steam engines, and in the means of applying the

same to the tilling of land, also in apparatus to be used with such

engines in the tilling of land. Application dated 7th April
; pro-

visional protection, 24th April
;
notice, 28th April

;
patent sealed,

2nd June, 1863.

1379. Etienne Joseph Jarry, of 29, Boulevart St. Martin, Paris, merchant.

Improvements in machinery to be worked by steam or other power,

for clearing and ploughing land. Application dated 2nd June
;

provisional protection, 3rd July
;
patent sealed, 13th November, 18G3.

*3156. W. H. Samson, of Underbill, Wittersham, Kent, Improvements in

machinery for cultivating land by steam power. Application dated

27th December, 1862
;
provisional protection, 9th January, 1863.

68S. William Smith, of Little Woolstoue, Bucks, farmer, Improvements in

machinery for cultivating land and sowing seed. Application dated

13th March
;
provisional protection, 27th March

;
notice, 31st March

;

patent sealed, 27th May, 1863.

2614. Frederick Tolhausen, of 17, Faubourg Montmartre, Paris, civil engi-

neer and patent agent, An improved steam cultivator. (A com-

munication from the Marquis Emmanuel de Fongins, Feurs Loire,

France.) Application dated 25 th September; provisional protection,

17th October, 1862; notice, 27th January; patent sealed, 20th

March, 1863.

3126. Thomas Webb, of Smallwood Manor, Uttoxeter, Staffordshire, Im-
provements in engines for hauling agricultural implements, and also

in traction engines. Application dated 11th December, 1863*

Traction Engines, &c.

61. Thomas Avelins, of Rochester, engineer, Improvements in the construction

of traction engines. Application dated 7th January
;
provisional

protection, 30th January ;
notice, 5th May

;
patent sealed, 16th

June, 1863.

1377. G. A. Barrett, W. Exall, C. J. Andrews, and A. Barrett, of Reading,

engineers, Improvements in valves and apparatus far rrgulating
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steam-engines. (A communication in part from America.') Appli-

cation dated 2nd June
;
patent sealed, 27th November, 1863.

75G. George Arthur Biddcll, of Ipswich, Suffolk, mechanical engineer,

Improvements in locomotives, usually called " traction engines," to be

used on common roads. Application dated 21st March
;
provisional

protection, 17th April
;
notice, 19th May

;
patent sealed, 18th Sept-

ember, 1863.

1482. Eobert Blackburn, of Exeter, engineer, Improvements in traction

engines. Application dated 13th June
;
provisional protection, 17th

July
;
notice, 20th October

;
patent sealed, 12th December, 1863.

357. David Law and John Downie, of Glasgow, engineers, &c, Improve-

ments in traction engines or common road locomotives. Application

dated 9th February
;
provisional protection, 20th February

;
notice,

9th June
;
patent sealed, 4 th August, 1863.

1538. Augustin Morel, of Roubaix, France, manufacturer, Improvements in

traction engines. Application dated 19th June
;
provisional protec-

tion, 3rd July
;
notice, 27th October

;
patent scaled, 12th December,

1863.

*2480. Fraser Selby, of Snrbiton, Surrey, engineer, Improvements in traction

engines and valves for ditto. Application dated 9th September,

1862
;
notice, 20th January

;
patent sealed, 6th March, 1863.

*3252. James Braddock, of Drovlesden, Lancashire, engineer, Certain improve-

ments in machinery or apparatus for effecting the separation of
impurities from the water employed in steam-boilers, and also for
effecting the circulation of the said water. Application dated 4th

December, 1862
;

notice, 3rd March
;

patent sealed, 2nd June,

1863.

2808. J. H. Johnson, of 47, Lincoln's Inn Fields, Middlesex, Improvements
in the prevention or removal of incrustation in or from steam-

generators. (A communication to him from France.) Application

dated 17 th October, 1862
;
patent sealed, 9th April, 1863.

*2028. Alexander Leslie, of Turiff, Aberdeenshire, N. B., farmer, Improvements
in apparatus for applying steam or other motive power to cultivate the

soil and to actuate wheeled carriages. Application dated 15th July
;

provisional protection, 25th July; notice, 18th November, 1862
;

patent sealed, 13th January, 1863.

S96. George Spencer, of No. 2, Lausanne Villas, Queen's-road, Peckham,
Surrey, civil engineer, Improvements in preventing incrustation in

steam-engine boilers. Application dated 6th April
;
patent sealed,

2nd October, 1863.

100. C. H. Townsend and Jas. Young, of Bristol, engineers) Improvements
in composition for preventing incrustation and corrosion in steam-

ooilcrs and condensers. Application dated 13th January
;
provisional

protection, 23rd January
;
notice, 26th May

;
patent sealed, 10th

July, 1863.

*2583. James Wilson, of North Brixton, In the county of Surrey, warehouse-
man, for an invention of An improved composition Jar preventing
and removing incrustation in boilers. Application dated 20th
September, 1862 ; patent sealed 17th March, 1863.

VOL. XXV. 2 K
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Harrows.

2452. C. P. Button, 27, Leadenhall-street, City of London, merchant, Im-
provements in hmrows. (A communication from W. D. Sperry, of
Cleveland, U. S.) Application dated 7th October

;
provisional pro-

tection, 16th October, 1863.

995. W. C. Cambridge, of Bristol, agricultural implement-maker, Improve-
ments in the construction of harrows. Application dated 21st April

;

provisional protection, 22nd May; notice, 18th August; patent

sealed, 2nd October, 1863.

630. Charles Clay, of Walton Grange, Wakefield, Improvements in chain-

harrows. Application dated 5th March
;

provisional protection,

20th March
;
notice, 7th July, 1863.

2391. John Cooper, of Ipswich, agricultural implement-maker, Improvements
in the construction of harrows. Application dated 29th September

;

provisional protection, 9th October, 1863.

1672. A. and B. S. Gower, of Market Drayton, Shropshire, agricultural

engineers, An improved sowing and harroviing machine. Applica-

tion dated 6th July; provisional protection, 24th July
;
notice, 13th

October
;
patent sealed, 17th December, 1863.

1827. George Haseltine, 12, Southampton-buildings, Middlesex, civil en-

gineer, An improved implement for harrowing and smoothing land.

(A communicationfrom John Kelsey, of Yurdbyville, U. S.~) Appli-

cation dated 21st July
;
provisional protection, 7th August; notice,

24th November, 1863.

2752. Robert Sellar, of Huntley, Aberdeenshire, agricultural implement
manufacturer, An improvement in the construction of harrows.

Application dated 6th November
;

provisional protection, 27th
November, 1863.

*2803. John Summerton, of Smethwick, Staffordshire, agricultural machinist
Improvements in harrows for harroviing land. Application dated

17th October, 1862 ;
notice, 24th February

;
patent sealed, 14th

April, 1863.

83. William Tasker, jun., of Andover, Improvements in the construction of
harrows. Application dated 9th January; provisional protection,

6th March ;
notice, 28th April

;
patent sealed, 16th June, 1863.

Horse-Rakes, &c.

*2646. Joseph Bucknall, of Boston, Lincolnshire, mechanic, Improvements in

the construction of horse-hoes. Application dated 30th September,
1862

;
notice, 13th January

;
patent sealed, 27th February, 1863.

1368. John Davey, of Crafthole, Cornwall, agricultural implement-manu-
facturer, Improvements in horse-rakes. Application dated 1st June

;

provisional protection, 12th June, 1863.

1849. T. Perkins, of Hitchen, Herts
;
ironmonger, Improvements in horse-

rakes and hand-rakes. Application dated 23rd July
;

provisional

protection, 14th August, 1863.

'SSIS. Isaac Spight, of Glandford Briggs, Lincolnshire, agricultural machine-

maker, Improvements in horse-hoes. Application dated 11th De-
cember, 1862

;
provisional jirotection, 2nd January ;

notice, 24th

March; patent sealed, 5th June, 18G3.
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911. J. Wightman and C. Dening, of Chard, Somerset, agricultural imple-

ment-makers, Improvements in horse-rakes. Application dated 10th

April
;
provisional protection, 1st May, 18G3.

2838. W. J. Williams, of No. 51, Dorset-street, Salisbury-square, Middlesex,

Improvements in the construction offield-rakes for agricultural pur-

poses. (A communication in partfrom U. S. America.) Applica-

tion dated 27th October, 1862; notice, 24th February; patent

sealed, 21st April, 1863.

Clod-Crusher.

2364. Joseph and Benjamin Harrison, of Otley, Yorkshire, farmers, Improve-

mcnts in clod-crushers. Application dated 26th August
;
provisional

protection, 19th September, 1862; patent sealed, 20th February,

1863.

Seed and Manure Drills, Distributors, &c.

1359. John Heard, of Crediton, Devon, Improvements in apparatus for dis-

tributing manure. Application dated 30th May
;
provisional pro-

tection, 3rd July, 1863.

1G9S. Thomas Preece, of Leominster, Herefordshire, implement-maker, An
improved corn and seed-drill. Application dated 8th July

;
pro-

visional protection, 6th November
;
notice, 17th November, 1863.

929. Robert Reeves, of Bratton, Wilt", Improvements in the manufacture of
liquid-manure drills. Application dated 13th April

;
provisional

protection, 1st May; notice, 9t.\ June; patent sealed, 21st July,

1863.

359. Henry and John Smith, of Bury St. Edmunds, Suffolk, implement-
makers, Improvements in drills or machines for depositing seed and
manure. Application dated 9th February

;
provisional protection,

20th February, 1863.

2S61. John Walmsley, of the town of Berlin, province of Canada, farmer,

Improvements in machinery for pmlverizing and cleaning the soil,

and scattering seed, guano, bone-dust, and other substances thereon.

Application dated 14th November; provisional protection, 27th

November, 1863.

Miscellaneous Implements for Combined Operations.

1370. Charles Belcher, of Little Coxwell, Berks, farmer, Improvements in

cutting and transplanting turf and in apparatus to be employed
therein, which apparatus is also applicable to the extraction of weeds,

and to the planting of seeds, roots, sets, or plants. Application dated

1st June
;
provisional protection, 12th June

;
notice, 13th October,

1863.

3223. John Green, of Newtown Farm, in the parish of St. Martin, Wor-
cestershire, agriculturist, Improvements in the construction of harrows,

cultivators, and ploughs. Application dated 21st December, 1863.

1473. Robert Hughes, of Worcester, road surveyor, An improved implement
or apparatus for scraping and sweeping turnpike and other highways,
carriage-drives, and footwalks, or other places requiring to be so

cleaned. Application dated 12th June
;
provisional protection, 3rd

July ;
notice, 20th October; patent sealed, 8th December, 1863.

2 e 2
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807. John King, of Chadshunt Farm, near Kincton, and Thomas Henry
Marshall, of Combrooke, Warwick, Improvements in machinery and
apparatus for preparing land for seed, and for harrowing, and in

fencing land. Application dated 27th March
;
provisional protection,

24th July
;

notice, 28th July
;

patent scaled, 11th September,

1863.

754. F. and A. Eoberts, of Gloucester, Improvements in agricultural imple-

ments, and in apparatus for working the same. Application dated

21st March; provisional protection, 3rd April; notice, 7th April;

patent sealed, 18th September, 1863.

II. HARVESTING MACHINES, &c.

Mowing and Reaping Machines.

2212. Louis Adam, of Moscow, Russia, merchant, An improved machine for
mowing grass or reaping grain. Application dated 8th September,

1863.

874. A. C. Bamlett, of Ripon, Yorkshire, agricultural engineer, Improve-

ments in reaping and mowing machines. Application dated 7th

April
;

provisional protection, 17th April
;

notice, 18th August

;

patent sealed, 2nd October, 1863.

751. J. Brigham and R. Bickerton, of Berwick-upon-Tweed, implement-
makers, Improvements in reaping or mowing machines. Application

dated 20th March
;
provis->jnal protection, 22nd May

;
notice, 28th

July
;
patent sealed, 1 1th September, 1863.

2339. J. Brigham and R. Bickerton, of Berwick-on-Tweed, implement-
makers, Improvements in reaping or mowing machines. Application

dated 22nd September
;
provisional protection, 2nd October, 1863.

2095. J. Brigham and R. Bickerton, of Berwick-on-Tweed, implement-
makers, Improvements in reaping and mowing machines. Applica-

tion dated 30th October, 1863
;
provisional protection, 13th November

;

notice, 24th November, 1863.

1574. C. T. Burgess, of Gower-street, Middlesex, Improvements in reaping-

machines. Application dated 22nd June ;
provisional protection,

3rd July; notice, 21st July
;
patent sealed, 11th September, 1863.

2329. C. T. Burgess, of Upper Gower-street, Middlesex, Improvements in

reaping-maclnncs. Application dated 21st September; provisional

protection, 9th October, 1863.

3095. W. Mclntyrc Cranston, of No. 77, Upper Thames-street, London,
Improvements in reaping and mowing machines. (A communication

from William Anson Wood, United States of America'). Application

dated 8th December
;
provisional protection, 18th December, 1863.

260. Henry Crichley, of Birmingham, ironfounder, Improvements in reaping

and mowing machines. (A communication to him from abroad by

Robert Bodington, of Melbourne, Australia.) Application dated 28th

January; provisional protection, 6th February; Dotice, 2nd June;
patent sealed, 17th June, 1863.

1001. Theodore Grace, of Bristol, agricultural engineer, Improvements in-

reaping and mowing maeJiines. Application dated 22nd April

;

provisional protection, 22nd May, 1863.

1984 William Gray, of Brownrigg, Haddingtonshire, N. B., farmer, Im-
provcmenls in certain parts of reaping-machines^ and in the working
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or application of the same. Application dated 11th August
;
provi-

sional protection, 21st August
;

notice, 8th December, 18G3.

17C1. R. Hornsby and J. E. Phillips, of Spittlegate Iron Works, Grantham,

Improvements in reaping and mowing machines. Application dated

14th July
;
provisional protection, 7th August; notice, 18th August;

patent sealed, 25th September, 18G3.

1503. William Mainwaring, of Banbury, engineer, Improvements in har-

vesting-machines. Application dated lGth June ; provisional pro-

tection, 3rd July; notice, 2'Jth September; patent sealed, 1st

December, 18G3.

11S8. W. Mattison and G. Barker, of Leeming Bar, near Bedale, Yorkshire,

iron founders, Improvements in grass-mowing and reaping-machines.

Application dated 12th May
;

provisional protection, 22nd May,
18G3.

2055. C. H. McCormick, of Chicago, U. S. America, manufacturer, Im-
provements in reaping-machines.- Application dated 18th August

;

provisional protection, 4th September ; notice, 8th September, 18G3.

1090. E. Mitchell, of Fareham, Hampshire, Improvements in reaping and
mowing machines. Application dated 30th April

;
provisional pro-

tection, 15th May
;

notice, 2nd June ;
patent sealed, 10th July,

1863.

78. David Ball Parsons, formerly of New York, U. S., now of 77, Upper
Thames-street, London, Improvements in reaping and mowing
machines. (A communication in part from abroad.) Application

dated 9th January
;
provisional protection, 23rd January, 1863.

598. David Ball Parsons, now of 77, Upper Thames-street, London, Im-
provements in reaping and mowing machines. (A communication in

part from abroad by W. A. Wood, of New York, U. S. America.')

Application dated 3rd March
;
provisional protection, 20th March

;

notice, 2nd June
;
patent sealed, 14th July, 1863.

*2218. B. W. Ralph, of Honnington-Grange, near Newport, Salop, Improve-
ments in reaping-machines. Application dated 7th August

; notice,

9th December, 1862
;
patent sealed, 30th January, 1863.

21. Robert C. Ransome, of Ipswich, agricultural engineer, Improvements
in reaping-machines. (A communicationfrom Warsaw.) Application

dated 2nd January
;
notice, 12th May

;
patent sealed, 30th June,

1S63. |

*3031. James Shanks, of Abroath, county Forfar, N. B., machinist, Improve-
ments in mowing-machines. Application dated 10th November,
1862

;
notice, 17th March; patent sealed, 5th May, 1863.

810. Reuben Sims (Picksley, Sims, and Co.), Bedford Foundry, Leigh,

Lancashire, agricultural implement-makers, Improvements in reaping
and mowing machines. Application dated 28th March

;
provisional

protection, 10th April, 1863.

2169. Reuben Sims (Picksley, Sims, and Co.), Bedford Foundry, Leigh,
Lancashire, engineer, Improvements in reaping andmowing machines.

Application dated 2nd September
;
provisional protection, 2nd October,

1863.

1248. C. Barnard, J. Bishop, C. Barnard, jun., and G. Barnard, of the Norfolk
Iron-Works, Norwich, engineers, Improvements in lawn mowing and
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rolling machines. Application dated 19th May
;

provisional pro-

tection, 5th June ;
notice, 9th June

;
patent sealed, 6th November,

1863.

3092. J. E. Boyd, of Lewisliam, Kent, gentleman, Improvements in lawn
mowing and grass-cutting machines. (Partly a communication from
II. Fisher, of Alliance, Ohio, U. S.) Application dated 8th December,

1863.

2397. E. W. Bullard, of Massachusetts, U. S., A new and useful machine
or carriage for turning and spreading hay, andfor other useful agri-

cultural purposes. Application dated 30th September
;

protection

on complete specification, 9th October
;
patent sealed, 24th November,

1863.

1022. John Cornes and John Coope Davis, both of Ilford, Essex, Improve-
ments in lawn mowing, rolling, and collecting-machines. Applica-

tion dated 24th April
;
provisional protection, 8th May

;
notice, 8th

September ;
patent sealed, 23rd October, 1863.

2785. George Ryder and Matthew Gutteridge, of Leicester, Improvements in

haymaking-machines. Application dated 9th November; provisional

protection, 20th November, 1863.

1873. D. Taylor, of Bonchester Bridge, Roxburgh, N. B., joiner, Improve-
ments in ventilating hay, corn, and other ricks. Application dated

28th July ; provisional protection, 14th August, 1863.

Thrashing-Machines.

2733. William Audinwood, of Castle Donington, Leicestershire, Improve-
ments in thrashing-machines. Application dated 4th November

;

provisional protection, 27th November, 1863.

1671. G. A. Barrett, W. Exall, C. J. Andrewes, and A. Barrett, of Reading,

Berks, engineers, and J. L. Bowhay, of Modbury, Devon, Improve-
ments in the arrangement and construction of fixed and portable

combined thrashing-machines. Application dated 4th July
;
provi-

sional protection, 31st July
;
notice, 10th November

;
patent sealed,

29th December, 1863.

1058. Henry Beare, of Newton Abbot, Devon, agricultural implement-
maker, Improvements in machines for thrashing out corn from its

straw, part of which is applicable for combing the straw. Application

dated 27th April
;

provisional protection, 8th May
;

notice, 2nd
June ; patent sealed, 29th August, 1863.

2033. Edward Hammond Bentall, of Heybridge, near Maldon, Essex, agricul-

tural implement-maker, Improved machinery for thrashing corn and
other grain or seeds. Application dated 15th August

;
provisional

protection, 4th September
;
notice, 24th November, 1863.

2921. Thomas Brinsmead, of St. Giles-in-the-Wood, near Torrington, Im-
provements in apparatus for thrashing and reeding wheat and other

straw. Application dated 20th November; provisional protection,

11th December, 1863.

270. Nathaniel Clayton and Joseph Shuttleworth, of Stamp End Works
Lincoln, Improvements in thrashing-machines. Application dated

29th January
;
provisional protection, 6th February

;
notice, 17th

February
;
patent sealed, 21st April, 1863.

*3212. H. L. Emery, of Albany, U. S., now of 72", Sloane-street, Chelsea,

Middlesex, agricultural implement-maker, Improvements in thrashing-
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machines. Application dated 1st December
;
provisional protection,

12th December, 1862
;
notice, 14th April

;
patent sealed, 27th May,

1863.

2027. F. Flavcll, of Welton, near Davcntry, in the county of Northampton-
shire, machinist, Improvements) in shakers for thrashing-machines.

Application dated 15th August
;

provisional protection, 4th Sep-

tember
;
notice, 22nd December, 1863.

558. William Gray, of Sheffield, machine-knife manufacturer, Improvements
in the manufacture of beaters for thrashing-machines. Application

dated 27th February; provisional protection, 20th March; notice,

26th May
;
patent sealed, 30th June, 1863.

1607. J. Head and H. Brinsmead, of Ipswich, Suffolk, Improvements in

machinery applicable to thrashing-machines, and for cutting and
bruising straw. Application dated 25th June

;
provisional protection,

31st July, 1863.

1758. James, Thomas, and F. R. Holmes, of Norwich, agricultural engineers,

Improvements in thrashing and dressing machines. Application dated

14th July ;
provisional protection, 24th July

;
notice, 18th August

;

patent scaled, 23rd October, 1863.

1472. Thomas Hughes Milner, of Edinburgh, N. B., gentleman, Improve-

ments in thrashing-machines. (A communication to him from
William Roberts, Melbourne, machine-maker.) Application dated

12th June
;
provisional protection, 3rd July, 1863.

1042. W. E. Newton, of 66, Chancery-lane, Middlesex, civil engineer, Im-
provements in thrashing-machines, part of which improvements arc

also applicable for hulling, decorticating, cleaning, and polishing

grains and seeds. (A communication from A. Barbier and N. E.

Daubre'e, both of Clermont, France.') Application dated 25th April

;

provisional protection, 8th May ;
notice, 1st September

;
patent sealed,

2nd October, 1863.

620. E. P. Plenty and W. Pain, of Newbury, Berkshire, agricultural

engineers, An improved method of supporting screens and straw-

shakers, specially applicable to thrashing-machines. Application dated

6th March ; provisional protection, 27th March, 1863.

1718. William Tasker, junr., of Andover, agricultural engineer, Improvements
in thrashing-machines. Application dated 9th July

;
provisional

protection, 24th July
;
notice, 17th November, 1863.

*2563. Thomas Watts, of Carisbrooke, Isle of Wight, Improvements in com-
bined thrashing-machines. Application dated 19th September

;
pro-

visional protection, 10th October, 1862 ;
notice, 20th January

;

patent sealed, 3rd March, 1863.

2272. B. J. Webber, of Newton Abbot, Devon, Improvements in thrashing-

machines. Application dated 18th September
; provisional protection

,

25th September, 1863.

2706. John Wilson, of Upper Poppleton, Yorkshire, Improvements in thrash-
ing-machines. Application dated 31st October

;
provisional pro-

tection, 20th November, 1863.

Straw and Grain Elevators, &c.
'

3101. Henry' Audinwood, of Weston-upon-Trent, Derbyshire, engineer,
Improvements in raising or removing grainfrom one place to another.
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Application dated 9th December
;
provisional protection, 18th De-

cember, 1863.

1514. John Banwcll, of Watlington, Oxfordshire, A combined machine for

jj
collecting and placing in rows, or collecting and elevating into a waggon
or elsewhere, hay, corn, or other agricidtural produce. Application

dated 17th June
;

provisional protection, 3rd July
;

notice, 27th
October

;
patent sealed, 17th December, 1863.

923. Charles Atkins Collins, of Trowbridge, Wilts, gentleman, An improved
method and apparatusfor loading carts and waggons with hay, straw,

and other similar products. Application dated 11th April; pro-

visional protection, 1st May
;
notice, 18th August

;
patent sealed,

2nd October, 1863.

1910. T. Fellowes and H. Hemfrey, of Spalding, Lincolnshire, Improvements

in apparatus for elevating straw and other agricultural produce.

Application dated 1st August
;
provisional protection, 14th August

;

, notice, 15th December, 1863.

2167. Robert Young, of Glasgow, N. B., millwright, Improvements in

separating and elevating apparatus for grain or granular matters.

Application dated 2nd September; provisional protection, 25th

September, 1863.

Apparatus for Preserving, Cleaning, and Drying Grain, &c.

822. Wilson Ager, of the City of New York, U. S., engineer, Improvements
in machinery or apparatus for cleaning and decorticating grain.

Application dated 30th March, 1863.

262. Henri Adrien Bonneville, patent agent, Paris, Improvements in the

construction of granaries. (A communication from Louis Jean
Gustave de Connick, merchant, 24, Sue dc Mont 2'habor, Paris.)

Application dated 29th January
;
provisional protection on complete

specification, 6th February; notice, 14th April
;
patent sealed, 19th

May, 1863.

2926. II. A. Bonneville, patent agent, 38, Porchester-terrace, Bayswatcr,
Improvements in preserving grain, flour, and other similar sub-

stances, and in the apparatus connected therewith. (A communication

from Alphonse Louvel, M.D., of Saint Denis, near Paris.) Applica-

tion dated 20th November
;

protection on complete specification,

27th November; notice, 15th December, 1863.

1367. L. S. Chichester, of Brooklyn, New York, U. S., Improvements in.

means for drying grain. Application dated 1st June
;
provisional

protection, 3rd July; notice, 7th July
;
patent sealed, 23rd October,

1863.

191. Nathaniel Clayton and Joseph Shuttleworth, of Lincoln, Improvements
in rotatory screens suitable for screening wheat and other grain or

seed. Application dated 21st January
;
provisional protection, 13th

February
;
patent sealed, 21st April, 1863.

857. J. Prosper Hanrez, of Marchiennes au Pont, Belgium, Improved ma-
chinery or apparatus for drying and cooling grain and other sub-

stances. Application dated 4th April
;
provisional protection, 1st May

;

notice, 11th August; patent sealed, 25th September, 1863.

737. H. 0. Haughton, of Liverpool, Improvements in machineryfor drying
and cooling grain and seeds. (A communication from abroad by

J. B. Wheeler and S. Losee, both of New York, U. S.) Application
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dated 19th March
;
provisional protection, 31st July ; notice, 4th

August
;
patent sealed, 11th September, 18G3.

876. John Henry Johnson, of 47, Lincoln's Inn Fields, Middlesex, gentle-

man, Improvements in machinery or apparatus for drying grain,

applicable also to the manufacture of malt. (A communication from
Canada.) Application dated 7th April ;

provisional protection, 24th

April, 18C3.

10GG. J. II. Johnson, of Lincoln's Inn Fields, Improvements in drying and
cooling grain, and in the machinery or apjiaratus employed therein.

(A communication from W. H. Sutton and J. J. Gibson, both of

Brantford, county of Brant, Canada, dated 28th April, 1SG3.)

Application dated 28th April
;

provisional protection, 15th May

;

notice, 4th August
;
patent sealed, 11th September, 1863.

135.Jj. P. Josse, of Paris, gentleman, Improvements in apparatus for

cleansing wheat, or other grain or seeds. Application dated 15th

January
;
-provisional protection, 30th January ;

notice, 26th May
;

patent sealed, 3rd July, 1863.

2534. F. A. E. G. de Massas, of Hoxton, Middlesex, civil engineer, Im-
provements in smut-machines, and in machines for cleansing and
peeling grain and seeds. Application dated 16th October ; provisional

protection, 30th October, 1863.

*2959. William Edward Newton, of G6, Chancery-lane, Middlesex, civil

engineer, Improved apparatusfor drying grain and other substances.

(A communication from P. C. Schuyler, of New York City.)

Application dated 1st November, 1862 ;
patent sealed, 13th April

1863.

1226. John Patterson, of Beverley, Yorkshire, engineer, Improvements in

machinery or apparatus for grinding, crushing, clean ing, and hulling

or shelling various kinds offarm or vegetableproduce, also applicable to

the crushing or grinding of minerals and other substances. Application

dated 15th May
;

provisional protection, 5th June
; notice, 22nd

September
;
patent sealed, 10th November, 1863.

699. James Walworth, of Bradford, Yorkshire, corn-mill machine maker,

Improvements in machinery or apparatus for washing or cleansing

and drying Egyptian wheat, beans, and other kinds of grain or seeds.

Application dated 14th March
;
provisional protection, 3rd April

;

notice, 21st July ;
patent sealed, 10th September, 1863.

971. Bernard James Webber, of Newton Abbott, Devon, engineer, Im-
provements in apparatus for separating cornfrom the ears, andfor
combing straw. Application dated 17th April; provisional protection,

22nd May
;
notice, 18th August

;
patent sealed, 25th September,

1863.

2602. John Weems, of Johnstone, Renfrew, North Britain, engineer,

Improvements in machinery, apparatus, or meansfor drying, cleaning,

and, cooling grain and other vegetable products. Application dated
22nd October

;
provisional protection, 13th November, 1863.

727. Benjamin Wren, of Stockton-upon-Tees, Durham, corn-miller, Im-
provements in cleansing and treating certain descriptions of wheat
and other grain. Application dated 18th March; provisional

protection, 17th April
;

notice, 21st July
; patent sealed, 11th

September, 1863.
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Measuring and Weighing Apparatus.

1216. L. S. Chichester, of Brooklyn, U. S., Improvements in machineryfor
weighing grain. Application dated 14th May

;
patent sealed, 4th

August, 1863.

"2088. Thomas King, of Truman's Brewery, Spitalfields, Middlesex, Improve-
ments in apparatus for measuring malt, grain, and other granular
substances. Application dated 22nd July

; provisional protection,

1st August
; notice, 25th November, 1862 ; patent sealed, 13th

January, 1863.

Carts and other Vehicles.

1106. J. B. Dubreuil, of Paris, geutleman, Improvements in carts, waggons,
and other vehicles. Application dated 2nd May ; provisional pro-

tection, 15th May
;
notice, 11th August, 1863.

*2278. J. H. Johnson, of 47, Lincoln's Inn Fields, Middlesex, gentleman,
Improvements in carts and other vehicles. (A communicationfrom
France.') Application dated 13th August ; provisional protection,

22nd August, 1862 ; patent sealed, 21st January, 1863.

Horse-Power Machines.

2809. George Haseltine, of 12, Southampton-buildings, civil engineer, 7m-
provemcnts in endless chain horse-powers. (A communicationfrom
S. Perry, of Newport, U. S. America.') Application dated 11th

November
;
provisional protection, 20th November, 1863.

1701. George Haseltine, 12, Southampton-buildings, Chancery-lane, Im-
provements in lever horse-power machines, the cog-gearing employed

being applicable to other machines. (A communicationfrom Cyrus

Avery, of Philadelphia, Pennsylvania, U. S.) Complete specilica-

tion, 8th July
;
protection granted, 17th July

;
notice, 21st July

;

patent sealed, 2nd October, 1863.

m. FARM, STABLE, DAIRY, GARDEN, AND OTHER
IMPLEMENTS, PROCESSES, &c.

Chaff-cutters, &c.

*2160. Benjamin Bailey, of Leicester, machinist, Improvements in apparatus

for cutting chaff, &c, which are also applicable to mowing short or

lawn grass. Application dated 30th July; provisional protection,

8th August ; notice, 2nd December, 1862 ;
patent sealed, 21st

January, 1863.

2730. Abram Gillett, of Highway Farm, Berks, engineer, Improvements in

machines for cutting chaff and such like substances. Application

dated 4th November; provisional protection, 20th November, 1863.

2993. Thomas Lane, of Cirencester, Gloucestershire, implement-maker, Im-
provements in chaff-cutting machinery. Application dated 28th

November
;
provisional protection, 11th December, 1863.

927. Robert Leggett, engineer, and Robert Gittus, farmer, both of Milden-

hall, Suffolk, Improvements in the construction of machinery or

apparatus for cutting chaff and other agricultural produce. Appli-

cation dated 13th April
;
provisional protection, 1st May ; notice,

16th June
;
patent sealed, 2nd October.
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518. Robert Maynard, of Whittlcsford, Cambridgeshire, Improvements in

portable, chaff-cutting machines. Application dated 27th February
;

provisional protection, 20th March
;
notice, 9th June

;
patent sealed,

2Sth July, 1863.

2199. Nathan Singleton, of Manchester, commission agent, Certain improve-

ments in machinery or apparatus for cutting hay, straw, or other

similar agricultural produce. (A communication from Heiurich.

Pollack, of Hamburg.) Application dated 7th September
;

provi-

sional protection, 25th September, 18G3.

Cutting and Pulping Machines.

120. George A. Biddell, of Ipswich, mechanical engineer, Improvements in

machinesfor pulping turnips and other vegetable substances. Appli-

cation dated 14th January
;
provisional protection, 23rd January

;

notice, 19th May
;
patent sealed, 23rd June, 1863.

*3259. Richard Hornsby, junior, of Grantham, Lincolnshire, Improvements in

apparatus for cutting and pulping turnips and other vegetables.

Application dated 4th December, 1S62 ;
patent sealed, 27th Feb-

ruary, 1863.

1561. Joseph Sainty, Burnham Market, Norfolk, agricultural implement-
maker, Improvements in turnip-cutters for cutting the last slice.

Apnlicatiou dated 22nd June
;

provisional protection, 21st July,

1863.

3234. John Sainty, of Burnham Market.'Norfolk, agricultural implement-
manufacturer, An improved turnip-cutter for cutting the last slice.

Application dated 22nd September, 1863.

2124. Jolm Shaw, of New Wortley, Leeds, implement-maker, Improvements
in machines for cutting or reducing turnips or other roots as foodfor
animals. Application dated 28th August

;
provisional protection,

11th September; notice, 22nd September, 1863.

"2374. Reuben Sims (Picksley, Sims, and Company), the Bedford Foundry,
Leigh, Lancashire, agricultural implement-makers, Improvements
in machinery or apparatus for pulping, stripping, or slicing turnijis

and other vegetable substances. Application dated 27th August,
1862

;
patent sealed, 20th February, 1863.

"3026. John "Whittaker, of Leigh, Lancashire, agricultural implement-maker,
Improvements in machinery or apparatus for pulping, stripping, and
slicing edible roots for cattle. Application dated 10th November,
1862

;
notice, 17th March

;
patent sealed, 5th May, 1863.

Apparatus for separating and sizing Roots.

1130. S. Hibbert, J. Lawton, and J. Kay, of Manchester, Certain improve-
ments in apparatus for cleansing potatoes and in decorticating the

same and other esculent roots. Application dated 6th May
;
provi-

sional protection, 15th May
;
notice, 1st September

;
patent sealed,

2nd November, 1863.

480. Herbert Mackinder, of Mere Hall, Lincoln, for an invention of Im-
provements in apparatus for separating potatoes into different sizes.

Application dated 2 1st February
;
provisional protection, 6th March

;

notice, 16th June
;
patent sealed, 21st Jul}', 1863.

724. Francis Richmond, Henry Chandler, and James Gadsby Richmond, of

Salford, Lancashire, agricultural implement-makers, Improvements
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in machinery for washing potatoes and other vegetables. Application

dated 18th March
;
provisional protection, 27th March

;
notice, 21st

July
;
patent sealed, 11th September, 1863.

2471. John Spencer, of Doncaster, Yorkshire, manufacturer, Improvements
in machinery for separating different sizes of roots. Application

dated 8th October
;
provisional protection, 23rd October, 1863.

Dairy Utensils, &c.

1082. Margaret Barland, of Mount-street, Grosvenor-square, and E. H. C.

Monckton, of the Cavendish Club, Improvements in appuratus for
withdrawing milk from, cows and other mummiferce, and for con-

ducting it when withdrawn to appropriate receivers. (A communi-
cation in partfrom U. S. America.) Application dated 29th April

;

provisional protection, 15th May; notice, 8th September; .patent

sealed, 23rd October, 1863.

1G88. W. E. Gedge (Gedge and Son), 11, Wellington-street, Strand, patent

agent, Improved apparatus for milking. (A communication from
L. Grassei, of Paris.) Application dated 7th July

; provisional

protection, 24th July
;
notice, 17th November, 1863.

159. John Laurie, of Manchester, agricultural implement-maker, Improve-

ments 'in apparatus for churning milk and mixing liquid com-

pounds. Application dated 19th January
;
provisional protection,

30th January, 1863.;

1660. L. Lelios, of Threadneedle-strcet, London, Improvements in apparatus

for churning. Application dated 7th July ; provisional protection,

24th July, i863.

275. John Sainty, of Burnham, Norfolk, agricultural implement-manufac-
turer, Improvements in feeding-troughs for sheep and other cattle.

Application dated 29th January
;

provisional protection, 20th
February, 1863.

1S76. John Sainty, of Burnham Market, Norfolk, agricultural engineer,

Improvements in the construction of feeding-troughs for sheep and
other cattle. Application dated 29th July; provisional protection,

7th August, 1863.

2011. Edward Taylor, of Salford, Lancashire, machinist, Improvements in
apparatus for churning. Application dated 14th August; provi-

sional protection, 4th September, 1863.

*2686. Francis Watkins, of Smethwick, Staffordshire, Improvements in

apparatus for milking cows. Application dated 4th October, 1862 ;

notice, 10th February
;
patent sealed, 27th March, 1863.

Curing Processes.

2338. Bichard Archibald Brooman, of 166, Fleet-street, London, patent

agent, Certain compositions for preserving cheese. (A communica-
tion to himfrom Jean Neuenshwander, of Paris.) Application dated

22nd September
;
provisional protection, 9th October, 1863.

*2194. A. and E. M. Denny, of Waterford, Ireland, merchants, Improvements

in the manufacture of hacon. Application dated 4th August, 1862 ;

patent sealed, 30th January, 1863.

127. Henry Turner, of Leeds, Invention of a process or mode ofpreventing

and curing blight, decay, &c, in potatoes, &c. Application dated

15th January
;
provisional protection, 24th April, lb63.
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Seed and CakeTrushers.

456. Jean Joseph Badart, Bishopsgate-street, London, Improvements in the

preparation of cottonseed cake. Application dated 19th February ;

provisional protection, 6th March
;
patent sealed, 5th May, 1863.

1093. Joseph Badart, 9, Bishopsgate-street, London, for an invention of

Improvements in the preparation of rapeseed-cake, linseed-cake, &c.

Application dated 1st May ;
provisional protection, 22nd May

;

notice, 2nd June
;
patent sealed, 14th July, 1863.

*2927. Francis Gregory, of Manchester, agricultural machinist, Improvements

in presses for pressing seeds, fruits, hops, and other substances.

Application dated 31st October, 1862 ; notice, 10th March
;
patent

sealed, 24th April, 1863.

2857. James Harrison, of Kingston-upon-Hull, seed-crusher, Improvements
in millsfor cleaning cotton-seed. Application dated 14th November,
provisional protection, 11th December, 1863.

1244. Benjamin Hebblewhite, of Kingston-upon-Hull, draper, Improvements
in machinery or mills for crushing or reducing oilcake, seeds, and
other substances. {A communication from Samuel Hebblewhite, of
Sydney, N. S. Wales.) Application dated 18th May; provisional

protection, 5th June, 1863.

Malt-making Machinery.

1539. Joseph Watts, of Coventry, Improvements in machinery or apparatus

for the manufacture of malt. Application dated 19th June
;
provi-

sional protection, 17th July; patent sealed, 18th November, 1863.

Stable Fittings, Harness, Appliances for Horse Management, &c.

2091. Henry Bait, of Kentish Town, Improvements in the roughing of horses

by the application of an iron clog, instead of taking off the shoe.

Application dated 20th August
;
provisional protection, 2nd October

;

notice, 8th December, 1863.

1685. George Bartholomew, Linlithgow, N. B., edge-tool maker, Improvements
in shoesfor the feet of horses and other animals, and in the means tf
connecting them. Application dated 7th July

;
provisional protection,

7th August; notice, 10th November, 1863.

462. Charles Billingsley, of Manchester, saddler, Improvements in saddlery,

harness, driving-straps, and similar articles. Application dated 23rd
February

;
provisional protection, 6th March

;
notice, 23rd June

;

patent sealed, 15th August, 1863.

1375. G. H. Cottam, of the St. Pancras Iron-Worhs, Old St. Pancras Road,
Middlesex, Improvements in saddle-brackets and in bricks suitable

for being usedfor paving stables and other places. Application dated

2nd June
;
provisional protection, 24th July

;
notice, 28th July

;

patent sealed, 27th November, 1863.

1852. Abraham English, of Hatfield, Herts, inspector of police, Improvements
in apparatusfor securing and protecting horses and other cattle during
their transit by rail and other ways, and on board ship. Application
dated 24th July; provisional protection, 7th August; notice, 1st

December, 1863.

3041. John Green, of Greenwich, veterinary surgeon, Improvements in horse-

shoes. Application dated 3rd December
; provisional protection,

25th December, 1863.
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1807. F. J. Mavor, of Park-street, Middlesex, veterinary surgeon, Improve-
ments in horseshoes. Application dated 11th July

;
provisional

protection, 7th August
;
notice, loth September

;
patent sealed, lGth

October, 1863.

1534. S. Middleton, of Newtown Cottage, Hants, near Newbury, Berks,

mechanic, Improvements in iron or other metal shoes, and in the

method of securing the same to the hoofs of horses and other animals,

without nails. Application dated 19th June
;
provisional protec-

tion, 10th July, 1863.

730. Frederick Norrington, of Tavistock, Devon, Improvements in girths or

bands and knee-caps for horses. Application dated 18th March
;

provisional protection, 27th March
;
notice, 7th July

;
patent sealed,

1st September, 1863.

175G. Carl Opperman, of Pcckham, Surrey, chronometer manufacturer, Im-
provements in means or apparatus to facilitate the connecting and
disconnecting horses and other animals with carriages. Application

dated 14th July
;
provisional protection, 24th July, 1863.

*2692. Robert Page, of Great Yarmouth, Norfolk, builder, Improvements in

stables and stabling, applicable in part to kennels and to the floors of
fish-houses. Application dated 6th October, 1862 ;

patent sealed,

7th March, 1863.

1378. Thomas Page, of Adclphi-terrace, Middlesex, civil engineer, Improve-

ments in shoeing horses. Application dated 2nd June; provisional

protection, 12th June, 1863.

1600. Thomas Page, of Adelphi-terrace, Middlesex, Improvements in horse-

shoes and their fastenings. Application dated 25th June
;
notice,

3rd November
;
patent sealed, 21st December, 1863.

*2794. H. A. Remiere, of 52, Rue de l'Arbrc-sec, Paris, harness-maker, An
improved horse-collar. Application dated 16th October, 1862

;

patent sealed, 3rd March, 1863.

419. Hugh Smith, of 3, Regent's Park-terrace, Gloucester Gate, Middlesex,

Improvements in apparatus for feeding horses. Application dated

16th February ;
provisional protection, 27th February, 1863.

3061. F. J. Walthew, of Surbiton, Surrey, Esquire, Improvements in

apparatus for sustaining and lifting draught-horses, to prevent than

falling or injuring the vehicle to which they are attached. Applica-

tion dated 5th December
;
provisional protection, 25th December,

1863.

621. William "Wells, of Ryder's Court, Leicester-square, Middlesex, Improve-

ments in horse-shoes and in the method offastening the same. Appli-

cation dated 5th March
;
provisional protection, 20th March, 1863.

Brick and Tile Machines.

*2973. R. A. Brooman, of No. 166, Fleet-street, London, patent agent, Im-

provements in machinery for moulding and compressing artificial fuel,

peat, bricks, tiles, and other substances. (A communication' to him

from abroad by Jean Baptiste Defrasne, of l
J
uris.) Application dated

3rd November, 1862 ;
notice, 10th March

;
patent sealed, 28th April,

1863.

506. D. B. Chatterton, of Chester, mechanical engineer, Improved bricl-

malcing machinery. Application dated 24th February
;
provisional

protection, 6th March, 1863.
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3199. Henry Clayton, of the Atlas Works, Upper Park-place, Dorset-square,

Improvements in machineryfor manufacturing bricks. Application

dated 18th December, 18G3.

789. George Cowdery, of Llanymynech, Salop, civil engineer, Improvements
in machinery for making bricks. Application dated 26th March

;

provisional protection, 1st May
;
notice, 16th June

;
patent sealed,

18th September, 18G3.

G47. James Cowley, of Oxford, engineer, Improvements in machinery cr

apparatus for manufacturing bricks, tiles, pipes, and mouldings.

Application dated 9th March
;

provisional protection, 3rd April

;

notice, 7th July
;
patent sealed, 29th August, 1863.

49. Julius G. Dahlke, of Battersea, Surrey, Improvements in machinery

for cutting clay in the manufacture of bricks, tiles, d'C. (A com-
munication from Germany.) Application dated 6th January

;
pro-

visional protection, 23rd January; notice, 19th May
;
patent sealed,

3rd July, 1863.

*3303. Peter Effertz, of Manchester, engineer, Improvements in machinery cr

apparatus for making bricks, tiles, drain-pipes, and other similar

articles. Application dated 9th December, 1862
;

notice, 21st

April ; patent sealed, 2nd June, 1863.

2335. Peter Effertz, of Manchester, engineer, Improvements in machinery or

apparatusfor making bricks, tiles, pipes, and other similar articles.

Application dated 22nd September; provisional protection, 2nd
! October, 1S63.

1692. George Haseltine, 12, Southampton-buildings, Chancery-lane, Im-
provements in brick~machin.es. (A communicationfrom J. Gregg, of
Philadelphia, U. S.) Application dated 8th July

;
provisional pro-

tection, 24th July
;

notice, 13th October
;

patent 6ealed, 20th

November, 1863.

*2696. Samuel Holland, of Oldbury, Worcestershire, machinist, Improve-
ments in machinery for the manufacture of bricks, drain, sanitary,

and other pipes, tiles, quarries, and other articles of like manufac-
ture made from clay, marl, and other plastic substances. Appli-

cation dated 6th October
;
provisional protection, 17th October, 1862

;

notice, 10th February
;
patent sealed, 27th March, 1863.

2 1GC. Joseph Lewis, of Manchester, engineer, Certain improvements in ma-
chinery or apparatus for preparing and drying clay, and also in

machinery to be employed in the manufacture of bricks and tilrs.

Application dated 2nd September
;

provisional protection, 11th

September, 1863.

*3166. William Longley, of Leeds, builder, Improvements in machinery for
making bricks. Application dated 25th November, 1862 ;

notice,

24th February
;
patent sealed, 7th April, 1863.

*2450. John Piatt, of Oldham, and William Richardson, of the same place,

engineers, Improvements in the preparation of clay for the manu-
facture of bricks, tiles, &c. Application dated 4th September

;
pro-

visional protection, 26tn December, 1862 ;
notice, 13th January

;

patent sealed, 27th February, 1863.

*2447. John Piatt and William Richardson, of Oldham, Lancashire, mechanical
engineers, Improvements applicable to the burning of bricks, tiles, and
other articles, of earthenware. Application dated 4th September,

1862; provisional protection, 26th December; patent sealed, 24th
February, 1863.
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3145. J. Piatt and W. Richardson, of Oldham, Lancashire, mechanical
engineers, Improvements in the preparation of clay for the manu-
facture of bricks, tiles, and other articles which may be made of such

material. Application dated 12th Decemher, 1863.

*3116. Charles Stevens (Stevens and Henderson), of 31, Charing-Cross,

patent agent, An improved brick-making machine. {A communi-
cation by Alois Milch, of Paris.) Application dated 20th November

;

provisional protection, 28th November, 1862 ;
notice, 31st March

;

patent sealed, 15th May, 1863.

Manufacture of Peat.

597. Theodor Erich, of 77, Newgate-street, London, Improvements in
machinery for pressing peat. {A communication from Christian

Augustus Erich, of Munich.') Application dated 3rd March; pro-

visional protection, 20th March, 1863.

2163. Theodor Erich, of Newgate-street, London, Improvements in machinery

for pressing peat. (A communicationfrom 0. E. Erich, of Munich.)
Application dated 1st September

;
provisional protection, 18th

September, 1863.

528. Thomas Vincent Lee, of 6, Bank-cliambers, Lothbury, civil engineer,

Improvements in machinery for digging, compressing, and moulding
peat or turf, and for retorts and kilns for drying peat or turf and
making peat or turf charcoal through the agency of hydro-caloric or

super-heated steam, andfor collecting the piroducts of distillation whilst

charring the peat or turf. Application dated 25th February
;
pro-

visional protection, 13th March
;
patent sealed, 10th August, 1863.

Wire-Fencing, &c.

1311. George Hunt, of Glasgow, patent agent, Improvements in posts and
pillars for fences and gates. {A communicationfrom D. Middleton,

New Zealand.) Application dated 25th May
;
patent sealed, 20th

November, 1863.

1720. A. R. Johnston, of Toxford, Suffolk, gentleman, Improved portable

fence for sheep and cattle pens and other enclosures. Application dated

10th July
;
provisional protection, 24th July

;
notice, 27th October

;

patent sealed, 29th December, 1863.

1651. John King, of Chadshunt Farm, Kineton, Warwickshire, Improvements
in fencing land and in hanging gates. Application dated 2nd July ;

provisional protection, 7th August
;

notice, 3rd November
;
patent

sealed, 8th December, 1863.

2978. J. A. R. Main, of No. 5, Renfield-street, Glasgow, gentleman, 7m-
provements in the mode of connecting and sustaining the intersecting

bars of iron fences, hurdles, gates, and other analogous structures.

Application dated 27th November, 1863.

1626. Joseph Simpson, of Darlaston, Staffordshire, manufacturer, Improve-

ments in iron hurdles and fencing. Application dated 30th June

;

provisional protection, 10th July, 1863.

Horticultural Appliances, &o.

1855. T. 0. Bull and T. Morgan, of Wolbley, Herefordshire, An apparatus

for collecting fruit from trees witlumt injury. Application dated

25th July
;
provisional protection, 14th August, 1863.
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3205. P. \V. Collins, of Morris, county of Otsego, State of New York, U. S.,

A certain improvement in apparatus fur training hops. Application

dated 19th December, 1863.

624. John Miller, of Upwey, near Dorchester, Dorset, gentleman, Im-
provements in horticultural buildings and other glazed structures,

part of which improvements is also applicable to ventilating other

buildings. Application dated 5th March
;

provisional protection,

20th March
;
patent sealed, 29th August, 1863.

Method of Warping Land, &c.

1762. William Wood, of Monkhill, near Pontefract, Yorkshire, Improvements
in warping or covering land, bog, or peat, with earth or soil.

Application dated 14th July
;
provisional protection, 24th July

;

notice, 6th October
;
patent sealed, 18th November, 1863.

Artificial Manures, Treatment of Sewage, &c.

2208. T. H. Baker, of Tunbridge, Kent, engineer, and G. Friend, of the same
place, engineer, Improvements in treating excrementitious and sewage

matters, and in the means or apparatus employed therein. Appli-

cation dated 8th September
;
provisional protection, 25th September,

1863.

2849. George Barker, of Pendleton, Lancashire, merchant, Improvements' in

the construction of syphons for taking off liquid sewage, overflow of
rivers, and other like purposes. Application dated 14th November

;

provisional protection, 27th November, 1863.

2731. J. A. Barral, chemist, and L. A. Coche'ry, of Paris, Certain improve-

ments in the manufacture of manure. Application dated 4th
November

;
provisional protection, 13th November

;
notice, 8th

December, 1863.—French patent dated 29th October
;
Belgian patent

dated 6th November, 1863, for fixingfertilising elements in phosphate

of lime.

*2712. John and Mary Anne Beale, of Maidstone, Improvements in the pre-

paration or manufacture of manure. Application dated 7th October,

1862
;
notice, 17th February; patent sealed, 6th April, 1863.

1118. Edwin Chesshire, of Birmingham, surgeon, Improvements in apparatus

for intercepting the solid portions of the soil of water-closets. Appli-

cation dated, 5th May
;

provisional protection, 15th May
; notice,

25th August
;
patent sealed, 25th September, 1863.

221. W. Clark, of 53, Chancery-lane, engineer and patent agent, Improve-
ments in syphons applied to draining, irrigation, and other purposes,

whereby they self-suspend and resume action according to require-

ments. (A communicationfrom Frangois Tribattat, of 29, Boulevart
St. Martin, Paris, merchant.') Application dated 24th January

;

provisional protection, 13th February, 1863.

761. W. Clark, of 53, Chancery-lane, engineer and patent agent, Improve-
men ts in t?ie separation or obtaining of ammoniafrom azoted matters
in the preparation ofmanure. (A communication to himfromabroad,
by L. H. Blanchard and Theodore Chateau, of Paris.) Application
dated 21st March; patent sealed, 2nd September, 1863.

1362. W. Clark, 53, Chancery-lane, patent agent, Improvements in the

manufacture ofmanure. (A communicationfrom A. F. Mosselman,
of 29, Boulevart St. Martin, Paris.) Application dated 30th May;
provisional protection, 12th June

;
notice, 22nd September

;
patent

sealed, 10th November, 1863.
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2082. Joseph Daniels, of Leigh, Lancashire, Improvements in artificial

manure. Application dated 22nd July
;
provisional protection, 1st

August ; notice, 25th November, 1862
;
patent sealed, 13th January,

1863.

953. T. Bell Fletcher, M.D., of Birmingham, Improvements in apparatus for
collecting the solid portions of sewage. Application dated 15th
April

; notice, 18th August
;
patent sealed, 2nd October, 1863.

132. John Harrop, of Manchester, analytical chemist, Improvements in the

treatment of organic fecal and urinous matters for the purpose of
deodorising the same, and in the preparation of a portable manure
therefrom, and in the treatment of ashes or other refuse of combustion
to be combined therewith, also for improvements in machinery to be

employed in the manufacture of the said manure. Application dated

15th January
;
provisional protection, 6th February

;
notice, 17th

March
;
patent sealed, 10th July, 1863.

321. J. A. Manning, of the Inner Temple, London, Improvements in the

treatment of night-soil and other waste products, and for the manu-
facture of manure therefrom. Application dated 4th February

;

provisional protection, 20th February
;

patent sealed, 14th July,

1863.

1435. Henry Martin, of Surrey-square, Old Kent-road, land agent, Im-
provements in treating and preparing night-soil and sewage with other

materials as a manure. Application dated 9th June
;
provisional

protection, 3rd July, 1863.

3264. John Maynes, of Manchester, engineer, Improvements in the manu-
facture of certain descriptions of artificial manure, and in apparatus
to be employed tlierein. Application dated 24th December, 1863.

606. Thomas Henry Morrell, of Leyland, Lancashire, gentleman, and
Joseph Williamson, of Willcross, Gisburn, Yorkshire, gentleman,

Improvements in the purifying of the noxious vapours or gases given

°.ff from night-soil or other similar substances during the heating,

drying, or evaporating of such substances. Application dated 4th
March

;
provisional protection, 20th March ;

notice, 24th March

;

patent sealed, 29th August, 1863.

*3361. J. L. W. Thudichum, M.D., of Kensington, Middlesex, Improvements
in collecting human excreta, and in the apparatus and means em-
ployed therein. Application dated 16th December ;

provisional pro-

tection, 26th December, 1862
;
notice, 28th April, 1863.

2724. Guillaume Ville, of Paris, Professor at the Museum of Natural His-

tory, Improvements in treating natural phosphates of lime for agri-

cultural purposes. Application dated 4th November
;

provisional

protection, 20th November, 1863.

*3132. Thomas Walker, of Birmingham, engineer, Improvements in utilizing

sewage matters, and in the means or apparatus employed therein,

part of which improvements is also applicable to raising and forcing

other fluids. Application dated 21st November, 1862; notice, 17th

March, 1863.

3152. John Wright, of Marple, near Stockport, Cheshire, Improvements in

the manufacture of superphosphate of lime. Application dated 14th

December, 1863.

CONDIMENTAL FOOD.

2050. Alexander Cruickshank, of Glen Park, Lanarkshire', N. B., gentleman,

Improvements in the manufacture or production of foodfor cattle and
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all other domestic animals, poultry, and game. Application dated

18th August
;
notice, 10th November

;
patent sealed, 29th December,

1863.

1279. John Fawcett, of Huddcrsfield, Yorkshire, cattle-food manufacturer,

Improvements in the preparation of food for cattle, horses, and other

animals. Application dated 21st May ;
provisional protection, 5th

June
;
notice, Gth October

;
patent sealed, 18th November, 1863.

3174. John Sellars, of Manchester, manufacturing chemist, An improved

preparation of food for cuttle. Application dated 16th December,

18G3.

"3273. George Wright, of Friern Manor, Peckham Eye, Surrey, Improvements

in the preparation and manufacture of food for cattle. Application

dated 6th December, 1862 ;
notice, 21st April

;
patent sealed, 2nd

June, 1863.

Miscellaneous.

363. Robert Burley, of Glasgow, Improvements in handles for hammers,
mallets, picks, mattocks, and similar tools. Application dated 10th

February
;
provisional protection, 20th February

;
patent sealed, 4th

August, 1863.

767. William Clark, of 53, Chancery-lane, Middlesex, engineer, Improve-
ments in agricultural apparatus. (A communication from abroad
by J. B. Decours, A. C. Le Levandier, and P. E. lambert, of Paris.")

Application dated 23rd March
;
provisional protection, 10th April

;

notice, 30th June
;
patent sealed, 11th September, 1863.

*2106. J. G. Clarke, of Brackley, Northamptonshire, Improvements in scythes.

Application dated 24th July
;
provisional protection, 1st August

;

notice, 2nd December, 1862
;
patent sealed, 21st January, 1863.

476. B. V. Dodwell, of Manchester, district engineer to the Magnetic Tele-

graph Company, An improved method of preventing the destruction

of plants by insects and certain descriptions of animals, and in the

means for effecting the same. Application dated 21st February;
provisional protection, 6th March, 1863.

716. W. E. Newton, of 66, Chancery-lane, Middlesex, civil engineer, An
improved preparation for the cure of scab, foot-rot, and other diseases

of sheep and cattle. (A communication from abroad by Patrick
Hayes, ofMelbourne, in the colony of Victoria, chemical manufacturer.)

Application dated 17th March; provisional protection, 10th April,-

notice, 14th April
;
patent sealed, 19th May, 1863.
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Crutftec*.

Acland, Sir Thomas Dyke, Bart., Killerton Park, Exeter, Devonshire.

Burners, Lord, Keythorpe Hall, Leicester.

Bramston, Thomas William, M.P., Skreens, Chelmsford, Ess* x.

Challoner, Colonel, Portnall Park, Staines, Middlesex.

Feversiiam, Lord, Helmsley, York.

Marlborough, Duke of, Blenheim Park, Oxford.

Postman, Lord, Bryan&ton, Blandford, Dorset.

Powis, Earl of, Powis vastle, Welshpool, Montgomeryshire.

Rutland, Duke of, Belvoir Castle, Grantham, Lincolnshire.

Shelley, Sir John Villiers, Bart, M.P., Maresfield Park, Sussex.

Speaker, The Rt. Hon. the, Ossington, Newark-on-Trent, Notts.

Thompson, Harry Stephen, M.P., Kirby Hall, York.

Vicc-tyttsiticnta.

Barker, Thomas Raymond, Hambledon, Henley-on-Tliames, Oxfordshire.

Chichester, Earl of, Stanmer Park, Levies, Sussex.

Downshire, Marquis of, East Hampstead Park, Bracknell, Berkshire.

Egmont, Earl of, Cowdray Park, PeOworth, Sussex.

Eversley, Viscount, Ileckfield Place, Winchfield, Hants.

Exeter, Marquis of, Burleigh House, Stamford, Lincolnshire.

Hill, Viscount, Hawkstone Park, Salop.

Hobiss, W. Fisher, Boxted Lodge, Colchester, Essex.

Johnstone, Sir John V. B., Bart., M.P., Hackness Hall, Scarborough, Yorkshire.

Miles, Sir William, Bart., M.P., Leigh Court, Bristol, Somersetshire.

Walsingham, Lord, Merton Hall, Thetford, Norfolk.

<&t\)tt ffttmbtvi of Council.

Acland, Thomas Dyke, Sprydoncote, Exeter, Devonshire.

Amos, Charles Edwards, 5, Cedars Road, Clapham Common, Surrey.

Arkwright, J. Hungerford, Hampton Court, Leominster, Herefordshire.

Barnett, Charles, Stratton Park, Biggleswade. Bedfordshire.

Barthropp, Nathaniel George, Hacheston, Wickham Market, Suffolk.

Bowly, Edward, Siddington House, Cirencester.

Bullep., James Wentworth, M.P., Downes, Crediton, Devonshire.

Cantrell, Charles S., Biding Court, Datchet, Bucks.

Cathcart, Earl, Thirsk, Yorkshire.

Chesham, Lord, Latimer, Chesham, Bucks.

Clayden, John, Littlebury, Saffron Walden, Essex.

Cotton, Colonel the Hon. W. H. S., Cherry Hill, Malpa?, Cheshire.
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Dent, J. D., M.P., Btbston Hall, Wetherby, Yorkshire.

Deuce, Joseph, Eynsham, Oxford,

Exall, William, Beading, Berkshire.

GiBbs, B. T. Brandreth, Halfmoon Street, Piccadilly, London, W.
Hamond, Anthony, Westacre Hall, Brandon, Norfolk.

Holland, Edward, M.P., Dumbleton Hall, Evesham, Worcestershire.

Hood, Major-Gen. the Hon. A. Nelson, Cumberland Lodge, Windsor, Berkshire.

Hoskyns, Chandos Wren, Harewood, Boss, Herefordshire.

Hudson, John, Castleacre Lodge, Brandon, Norfolk.

Humberston, Philip Stapylton, M.P., Mollington, Chester, Cheshire.

Hutton, William, Gate Burton, Gainsboro', Yorkshire.

Jonas, Samuel, Chrishall Grange, Saffron Walden, Essex.

Kerrison, Sir Edward Clarence, Bart., M.P., Brome Hall, Scole, Norfolk.

Kingscote, Colonel, M.P., Kingscote, Wootton-under-Edge, Gloucestershire.

Lawes, John Bennet, Bothamsted, St. Albans, Herts.

Lawrence, Charles, Cirencester, Gloucestershire.

Leigh, Lord, Stoneleigh Abbey, Warwickshire.

Macdonald, Sir Archibald Keppel, Bart, Woolmer Lodge, Liphook, Hants.

Milward, Richard, Thurgarton Priory, Southwell, Notts.

Pain, Thomas, Liaverstock Hall, Salisbury, Wilts.

Pope, Edward, Great Toller, Maiden Newton, Dorset.

Randell, Charles, Chadbury, Evesham, Worcestershire.

Rigden, William, Hove, Brighton, Sussex.

Ridley, Sir Matthew White, Bart., M.P., Blagdon, Cramlington, Northumberland.

Sanday, William, Holmepierrepont, Notts.

Shcttleworth, Joseph, Hartsholme Hall, Lincoln.

Smith, Robert, Emmett's Grange, Southmolton, Devon.

Torr, William, Aylesby Manor, Great Grimsby, Lincolnshire.

Towneley, Lieut.-Colonel Charles, Towneley Park, Blackburn, Lancashire.

Tredegar, Lord, Tredegar, Newport, Monmouthshire.
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MEMORANDA.
Address of Letters.—The Society's office being situated in the postal district

designated by the letter W. members, in their correspondence with the
Secretary, are requested to subjoin that letter to the usual address.

Gkneral Meeting in London, May 23, 18G4, at Twelve o'clock.

Meeting at Newcastle-upon-Tyne, commencing July 18, 18G4.

General Meeting in London, in December, 1864.

Monthly Council (for transaction of business), at 12 o'clock on the first Wed-
nesday in every month, excepting January, September, and October: open
only to Members of Council and Governors of the Society.

Weekly Council (for practical communications), at 12 o'clock on all Wednesdays
in February, March, April, May, June, July, and November, excepting the

first Wednesday in each of those months, and during adjournment : open to

all Members of the Society, who are particularly invited by the Council
to avail themselves of this privilege.

Adjournments.—The Council adjourn over Passion and Easter weeks, when
those weeks do not include the first Wednesday of the month : from the first

Wednesday in August to the first Wednesday in November; and from the first

Wednesday in .December to the first Wednesday in February.

Diseases of Cattle, Sheep, and Pigs.—Members have the privilege of applying to

the Veterinary Committee of the Society ; and of sending animals to the Royal
Veterinary College, on the same terms as if they were subscribers to the

College.— (A statement of these privileges will be found in the present

Appendix.)

Chemical Analysis.—The privileges of Chemical Analysis enjoyed by Members
of the Society will be found stated in the Appendix of the present volume.

Local Cheques.—Members are particularly requested not to forward Country
Cheques for payment in London ; but London Cheques, or Post-office

Orders on Vere-street (payable to H. Hall Dare), in lieu of them. All
Cheques are required to bear upon them a penny draft or receipt stamp,
which must be cancelled in each case by the initials of the drawer. They
may also conveniently transmit their Subscriptions to the Society, by re-

questing their Country Bankers to pay (through their London Agents) the

amount at the Society's Office (No. 12, Hanover Square, London), between
the hours of ten and four, when official receipts, signed by the Secretary,
will be given for such payments.

1 New Members.—Every candidate for admission into the Society must be pro-

posed by a Member ; the proposer to specify in writing the full name, usual

place of residence, and post-town, of the candidate, either at a Council meet-
ing, or by letter addressed to the Secretary.

Packets by Post.—Packets not exceeding two feet in length, width, or depth,

consisting of written or printed matter (but not containing letters sealed or
open), if sent without envelopes, or enclosed in envelopes open at each end,

may be forwarded by the inland post, if stamped, at the following rates:

—

For a packet not exceeding 4 ounces Cor quarter of a pound) ... 1 penny
„ „ „ 8 „ (or half a pound) .... 2 pence.

,, „ „ 16 „ (or one pound) 4 „

„ „ „ 24 „ (or one pound and a half) . . 6 „
„ , „ 32 „ (or two pounds) 8 „

[And so on in the proportion of 8 ounces for each additional 2d.j

*«* Members may obtain on application to the Secretary copies of an Abstract of the Charter
and Bye-Laws, of a Statement of the General Objects, Sec, of the Society, of Chemical
and Veterinary Privileges, and of dther printed papers connected with special depart-
ments of the Society's business.
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£oj)aI agricultural £>orietp of <£nglan&.

GENERAL MEETING,

12, Hanover Square, Wednesday, December 9, 18G3.

REPORT OF THE COUNCIL.

The Council have to report that since the last General Meeting

317 members have been elected, while 2 Governors and 33

members have died, and 22 members have been removed from

the list ; so that the Society now consists of

—

79 Life Governors, '

87 Annual Governors,

1,308 Life Members,

3,952 Annual Members,

17 Honorary Members,

making a total of 5,443 at the present time
;
being an increase of

266 within the year.

The finances of the Society are in a satisfactory condition, as

is shown by the Balance-sheet to the 30th of June, which has

been already published in the 'Journal;' since which time the

Finance Committee have reported that all claims against the

Society submitted to them up to their last meeting had been dis-

charged. The funded property invested in the names of the

Trustees remains- at 16,488/. 17s. lOd. stock in the New Three

per Cents.

The collection of the arrears of subscription has been steadily

progressing ; the amount now due, inclusive of those in arrear

for the present year, being 631/.; and the Council hope that, by

an early payment of the subscription, the members will enable

them to frame the financial arrangements for the ensuing year.

The period of holding the half-yearly audits having been

more closely approximated to the termination of the half-years,



( vii
)

the Council are thus enabled to inform the members, in each

successive ' Journal,' as to the latest state of the Society's

accounts.

The Worcester Meeting, notwithstanding the unfavourable

weather on some days of the Show, fully satisfied the expecta-

tions of the Council. The authorities of the city and the Local

Committee contributed greatly to promote the objects of the

Society on the occasion, and received at the time the public

thanks of the members at the General Meeting held in the

Town Hall.

The Balance-sheet of the Meeting, which is now laid before

the members and will be published in the February ' Journal,'

shows that the system of distributing the forage by means of

tickets furnished to exhibitors has proved satisfactory, and has

tended to reduce this item of expense in the Live Stock

Department.

The quadrennial system for the trial of implements, which

commenced at Warwick, has terminated this year at Worcester,

and, at the request of the Council, the Implement Committee

have given the subject their careful consideration. The Council

have adopted the recommendation of the Committee, that the

trials should, as formerly, be triennial ; such special prizes and

medals for miscellaneous improvements being also offered each

year as the Council may determine. The following is the

schedule of arrangement :

—

Special Prize foe Steam-Cultivation.

1864.—I. Implements and Machinery for the Drainage, Tillage,

and Cultivation of Land.— Tile and brick machines, draining

implements, grubbers, ploughs, cultivators, clod-crushers, rollers,

harrows.

1865.—II. Implements and Machinery for the Cultivation and
Harvesting of Crops.—Drills and distributors, horse-hoes, mowing-
machines, reaping-machines, haymaking-machines, horse-rakes, carts

and waggons.

1866.— III.

—

Implements and Machinery for the Preparation of

Crops for Market and for Feeding Stock.— Steam-engines,

thrashing-machines, dressing-machines, mills and crushers, chaff-

cutters, cake-breakers, root-cutters and pulpers, dairy implements.

In order to consider the most effectual means of obviating the

practice of unfairly clipping sheep for exhibition at the Society's

country meetings, the Council appointed a Committee to take
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this subject into consideration, and have approved of the fol-

lowing regulations, which they trust will effectually prevent the

recurrence of an evil so generally complained of :

—

1. That sheep exhibited for any of the prizes must have been really and

fairly shorn hare, after the 1st of April in the year of the exhibition
;

and that the date of such shearing form part of the certificate of

entry.

2. That two inspectors be appointed by the Council, to examine the sheep

on their admission to the show-yard, with instructions to report to

the Stewards any cases in which the sheep have not been really and

fairly shorn hare.

The country meeting next year will be held in the week com-

mencing Monday the 18th July, and the authorities at New-
castle-upon-Tyne are making great exertions to place the land for

the show-yard and trial-fields in a course of due preparation.

The Council have decided on the prize-sheet for the New-
castle Meeting. That for live stock will amount to 2820/., being

an increase over last year of 625/. ; and for implements the

amount will be 550/., being an increase over last year of 240/.,

making a total increase of 865/.

The above will; in addition to the usual prizes, include

classes for Channel Islands, Ayrshire, Scotch Horned, and Polled

Cattle, Clvdesdale Horses, Cheviots, and Black-faced Mountain

Sheep.

By Order of the Council,

H. Hall Dare,

Secretary.



)

•HlQOOVO^USOton irt M

, M o n o ^ o ci i- o <n 5 N
"

rr, .-, — -( 1—1 ClH lO

23 «r

oo^ca O fflOO-O

1- tD I- « CO O I" H CO M

-j. Q o -* Cfl Cft M U» to **
y. r-. co en ci rt ~* 1,1 w [2

ci ci ci «n

S3 5J
o K

s a as £5
§5

- ° « QJ Q 4) *-*
'

s iff m <-£, :S t '= ? -

s - Sa »
cms 5 i; g-a fee aj

- 1? 'O

^5

CP ^

. ftS S "S 2 10
.^ *

* o u ~ 3 o i

•H « V £ >-»CO d
• S = " 3 • of

»

" S » & 5 o *

. 3 o <; .^--s a^.- •-

,h d
. co P

~ ? ^ . » » §

00 ^
go
CO .„

13 S

IS

3 j»

X « ^

0) - £ ~> 3 -O -

a = s S g-S,^
«*-..§ g ss.2 t;
p. -J » 5 jj -m o

« m .- Ph — » —

3 2

s I
!

til ^J3Q

a53

^ OK.& s

fa C3

5 a a

" n— >, I

O) st h a

o n a- s i-

OBOlCfi

^oooooooooooo

o

It

I a

c2 S3

a 2 £3 S"ooa&3

S-'S! ^ S <y )- ^- t- Ss^™
3-5 0^7^ co eS O O



Dr.

ROYAL AGRICULTURAL

Half-yearly Cash Account

To Balance in hand, 1st July, 1863:
Bankers
Secretary

2,586 10 8

2,000 0 0
To Deposit withdrawn from the London and West-
minster Bank

To Income, viz. :

—

Dividends on Stock

Subscriptions :

—

Governors' Annual
Members' Life-Compositions
Members' Annual

Journal :

—

Sales

Advertisements

Interest on Deposit

To Worcester Meeting

Balance-Sheet,

To Capital:-
LIABILITIES.

Surplus, 30th June, 1863
Less Surplus of Expenditure over Income during

the Half-year to 31st December, 18G3, viz :

—

Expenditure
Income

To Worcester Meeting :

—

Amount at debit of this Account

s. d.

2,314 10 10

1,C03 7 10

711 3 0

1,176 15 1

£. s. d.

20,230 15 1

1,887 18 1

£18,342 17 0

(Signed) A. N. HOOD, Chairman of Finance Committee.

QUILTER, BALL, & Co., Accountants.



SOCIETY OF ENGLAND.

from 1st July to 31st December, 1803. Ok.

By Expenditure :

—

£. s. d. £. s. d. £. s . d.

Establishment

—

Official Salaries and Wages
House Expenses, Kent, Taxes, &c.

327 6 0

376 8 8

602
72

163
50
89

Journal :-

Printing

Stitching

Delivery, Advertising, &e. ..

Prize Essays
Other Contributions ...

Editor's Salary 250

Chemical —
Consulting Chemist's Salary

Veterinary :

—

Grant to Royal Veterinary College ..

Postage and Carriage
Advertisements
Sundries
Subscription returned (paid in error) ..

Dynamometer and Testing Apparatus .

.

London Show

18

7

15

0
15

0

By Worcester Meeting

By Balance in hand:

—

Bankers
Secretary

Total Payments

703 14 8

228 15 9

150 0 0

100 0 0
14 2 4
13 13 6

20 4 7

1 0 0
73 0 0

10 0 0

443 12

17 13

2,314 10 10

9,604 5 0

11,91S 15 10

4G1 5 11

£12,380 1 9

31st December, 1863.

ASSETS.
£. s. d.

461 5 11

15,881 11 1

By Books and Furniture, Society's House, Hanover Square 2,000 0 0

Mem.—The above Assets are exclusive of the

amount recoverable in respect of Subscriptions

in arrear 31st December, 1863, which, at that

date amounted to 5741.

£18,342 17 0

Examined, audited, and found correct, this 10th day of February, 1864.

(Signed) W. COPELAND ASTBURY.
HENRY CORBET.
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NefocrtStlc-upoit-Ctme JWeetmej, 1864:

IN THE WEEK COMMENCING MONDAY, JULY 18.

SCHEDULE OF PRIZES.

I.

—

Live-Stock Prizes offered by the Society.

(All Ages calculated to July 1st, 18(>4).

CATTLE.

Short-Horned.

Bull, above three and not exceeding six years old

Bull, above two and not exceeding three years old

Bull, above one and not exceeding two years old

Bull-Calf, a~bove six and not exceeding twelve

months old '

Cow, above three years old

Heifer, in-milk or in-calf, not exceeding three

years old

Yearling Heifer

Heifer-Calf, above six and under twelve mouths old

Hereford.

Bull, above three and not exceeding sis years old

Bull, above two and not exceeding three years old

Bull, above one and not exceeding two years old

Bull-Calf, above six and not exceeding twelve

months old

Cow, above three years old

Heifer, in-milk or in-calf, not exceeding three

years old

Yearling Heifer

Heifer-Calf, above six and under twelve months old

Devon.

Bull, above three and not exceeding six years old

Bull, above two and not exceeding three years old

Bull, above one and not exceeding two years old

Bull-Calf, above, six and not exceeding twelve
months old

Cow, above three years old

Heifer, in-milk or in-calf, not exceeding three

years old

Yearling Heifer

Heifer-Calf, above six and under twelve months old

25 15
25 15
25 15

10 5
20 10

15 10
15 10
10 5
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Jlass

25
26
27

28

29
30
31

32
33
34
35
36

37
38
39

40
-11

42
43
44
45
46

47
4S

49
50

51

Prizesfor Live Stock.

CATTLE

—

continued.

Sussex.

Bull, above one and not exceeding six years old ..

Cow, above three years old

Heifer, in-milk or in-calf, not exceeding three

years old .. ..
'

Yearling Heifer

Channel Islands.

Bull, above one and not exceeding six years old ..

Cow, above three years old

Heifer, in-milk or in-calf not exceeding three

years old

Ayrshire.

Bull, calved before the 1st of January, 1863
Bull, calved after the 1st of January, 1863 ..

Cow, above three years old

Heifer, calved before the 1st of January, 1863 ..

Heifer, calved after the 1st of January, 1863

Scotch Polled (except Galloways).

Bull, calved before the 1st of January, 1863
Bull, calved after the 1st of January, 1863
Cow, above three years old

Heifer, calved before the 1st of January, 1863 ..

Heifer calved after the 1st of January, 1863

Scotch Horned.

Bull, calved before the 1st of January, 1863
Bull, calved after the 1st of January, 1863
Cow, above three years old

Heifer, calved before the 1st of January, 1863 ..

Heifer, calved after the 1st of January, 1863

Other Established Breeds.

Not including the Short-horn, Hereford, Devon,
Sussex, Channel Islands, Ayrshire, Scotch

Horned, or Polled Breeds.

Bull, above two and not exceeding six years old

Bull, above one and not exceeding two years old

Cow, above three years old

Heifer, in-milk or in-calf, not exceeding three

years old

Yearling Heifer
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Jlass.

52

53

54

55

56
57

58
59
60
61

62
63
64
65

Prizesfor Live Stock.

HORSES.

For the Thorough-Bred Stud-Housk, having

served Mares during the season 1814, which, in

the opinion of the Judges, is best calculated to

improve and perpetuate the breed of the sound
and stout Thorough-Bred Horse for General

Stud Purposes

Hunter.

Stallion, Thorough-Bred, suitable for getting

Hunters, whose regular charge lor serving half-
j

bred Mares during the season 1864 has not

exceeded Five Guineas
Brood Mare, with foal at foot, or in-foal, for

breeding Hunters
i

Hackney.

Brood Mare, with foal at foot, or in-foal, for-!

breeding Hackneys

Ponies.

Stallion, not exceeding 14 hands i

Mare, not exceeding 14 hands

AGRICULTURAL AND DRAY HORSES.

Agricultural.

Not qualified to compete as Suffolk or Clydesdale.

Stallion, foaled before the 1st of January, 1862 ..

Stallion, foaled in the year 1862
Mare and Foal

Two years old Filly

Dray.

Stallion, foaled before the 1st of January, 1862 ..

Stallion, foaled in the year. 1862
Mare and foal

Two years old Filly
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Class

66
67
68
69

70
71
72
73

74

75
76

77

78
79

80
81
82

83
84
85

86
87
88

Prizesfor Live Stock.

HORSES

—

contin ued.

Suffolk.

Stallion, foaled before the 1st of January, 1862 ..

Stallion, foaled in the year 1862
Mare and Foal , . .

Two j-ears old Fill}-

Clydesdale.

Stallion, foaled before the 1st of January, 1862 ..

Stallion, foaled in the year 1862
Mare and Foal

Two years old Filly

SHEEP.

Leicester.

Shearling Ram
Ram of any other age
Fen of Five Shearling Ewes, of the same flock .

.

COTSWOLD.

Shearling Ram
Ram of any other age

Pen of Five Shearling Ewes, of the same flock ..

Lincoln and other Loxg-Woolled.

Not qualified to compete as Leicesters or Cotswolds.

Shearling Ram
Ram of any other age

Pen of Five Shearling Ewes, of the same flock .

.

Oxfordshire Down.

Shearling Ram
Ram of any other age

Pen of Five Shearling Ewes, of the' same flock ..

Southdown.

Shearling Ram
Ram of any other age
Ten of Five Shearling Ewes, of the same flock ..



Prizesfor Live Stock. xvii

SHEEP

—

continued.

Shropshire.

Shearling Ram
15am of any other age

Pen of Fivc'Shcarling Ewes, of the same flock

Hampshire and other Short-Woolled.

Not qualified to compete as Southdoiong

or Shropshires.

Shearling Earn
Ilam of any other age

Pen of Five Shearling Ewes, of the same flock

Mountain.—Cheviots.

Shearling Earn

Earn of any other age

Pen of Five Shearling Ewes, of the same flock

Blackfaced.

Shearling Earn

Earn of any other age

Pen of Five Shearling Ewes, of the same flock

PIGS.

Boar of a large white breed

Boar of a small white breed

Boar of a small black breed

Boar of the Berkshire breed

Boar of a breed not eligible for the preceding classes

Breeding Sow of a large white breed

Breeding Sow of a small white breed

Breeding Sow of a small black breed

Breeding Sow of the Berkshire breed

Breeding Sow of a breed not eligible for the pre-

ceding classes

Pen of three Breeding Sow-Pigs of a large white

breed, of the same litter, above four and under
eight months old ..

Pen of three Breeding Sow-Pigs of a small white

breed, of the same litter, above four and under
eight months old

£.
20
20
15

20
20
15

15
15
10

15
15
10

10
10
10
10
10
10
10
10
10

10

10
10

10
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Reference
Number in

I 'ertilicates. PIGS

—

continued.

Pen of three Breeding Sow-Pigs of a small black

breed, of the same litter, above four and under
eight months old

Pen of three Breeding Sow-Pigs of the Berkshire

breed, of the same litter, above four and under
eight months old

Pen of three Breeding Sow-Pigs of a breed not
eligible for the preceding classes, of the same
litter, above four and under eight months old ..

If Ten Animals or Pens be Exhibited in any Class,

a Silver Medal may be awarded to the Third best.

II.

—

Implement and Machinery Prizes offered by the
Society.

I. Steam Cultivation. £.

The best application of Steam Power for the cultivation of the

soil First prize 100
Ditto ditto ditto Second prize 50

The best application of Steam Power adapted for small

occupations First prize 50
Ditto ditto ditto Second prize 25

For the Class of Ploughs for Steam Power 30
Ditto Cultivators 30
Ditto Harrows 20
Ditto Windlasses, and application of power thereto .. .. 30
Ditto Anchors 20
Ditto Pope Porters ' 15

•

II. Drainage.

For the Class of Tile and Brick Machines 20
For the best Set of Draining Tools Silver medal

III. Ploughs.

For the Class of Wheel Ploughs 30
Ditto Swing Ploughs 30
Ditto Subsoil Ploughs 10
Ditto Paring Ploughs 10

IV. Cultivators.

For the Class of Cultivators 30



Special Prizes. xix

V. Clodcrushebs. £.

For the Class of Clodcrushcrs 20

VI. Rollers.

For the Class of Rollers 10

VII. Harrows.

For the Class of Harrows 20

VIII. Miscellaneous.

Awards to Agricultural articles, and essential improvements therein

(10 silver medals)

III.

—

Special Prizes offered by the Local Committee
of Newcastle-upon-Tyne.

Reference
Number in

Certificates
CATTLE.

Galloway.

Bull, calved previous to the 1st of January, 1863
Bull, calved after the 1st of January, 1863 ..

Heifer, calved previous to the 1st of January, 1863
Heifer, calved after the 1st of January, 1863

SHEEP.

Border Leicester.

First

Prize.

Second
Prize.

Class.

116
117
118
*L9
120

£.
20
2C
15

10
10

£.
10
10

5
5

121
122
123
124

Shearling Ram.. ..

Pen of Five Shearling Ewes, of the same flock .

.

Pen of Five Ewes, of any other age, of the same flock

Ewes exhibited in this Class must have reared Lambs
during the Spring of 1864.

Herdwick.

15
15
10

10

5

5

5

5

125
126
127 Pen of Five Shearling Ewes, of the same flock ..

15
15
10

5

5

5

c 2



XX Special Prizes.

HORSES.

Hunter—Mare or Gelding, five or six years old ..

Hunter—Mare or Gelding, four years old ..

Hunter—Colt or Filly, three years old

Boadster—Stallion

Roadster—Mare or Gelding, above four years and
not exceeding twelve years old ; and also not

exceeding 15 hands
,

Pony—Gelding, of any age, not exceeding 14 hands
Mountain Mare Pony, of any age, not exceeding

13j hands, with foal at foot, or stinted ..

Pair of Mares or Geldings, or Mare and Gelding,

for agricultural purposes

Gelding or Filly, three years old, for agricultural

purposes

Gelding, two years old, for agricultural purposes..

Gelding or Filly, one year old, for agricultural

purposes

WOOL.

(i- ive Fleeces each).

Leicester

Cotswold
Lincoln and other Long-woolled ..

Oxfordshire Down
Southdown
Shropshire

Hampshire and other Short-woolled

Cheviot
Blackfaced

Herdwick

First Second
Prize. Prize.

£. £.
20 r

o

20 5

10 ••

15

10 .-

5 *•

10 ••

10

10 5
5

10 5

BUTTER.

149

150

Firkin Butter (one firkin each) ..

Fresh Butter (G lbs., in single pounds)

5
5



Conditions relating to Live-Stock. xxi

CONDITIONS RELATING TO LIVE-STOCK.

1. No bull above two years old will be eligible for a prize unless certified to

have served not less than three different cows (or heifers) within the three

months preceding the 1st of June in the year of the Show.

2. No cow will be eligible for a prize unless certified to have had a live calf,

either between the date of entry and that of the Show, or within the twelve

months preceding the date of the Show.

3. No heifer, except yearlings, entered as in-calf, will be eligible for a prize

unless she is certified to have been bulled before the 31st of March in the year

of Show, nor will her owner afterwards receive the prize until he shall have
furnished the Secretary with a further certificate that she produced a live calf

before the 31st of January in the subsequent year.

4. All foals must be the offspring of the mare along with which they are

exhibited for the prize.

5. The ewes in each pen must be of the same flock.

6. Sheep exhibited for any of the prizes (except blackfaced mountain and
Herdwick sheep, which may be shown in the wool) must have been realty

andfairly shorn bare after the 1st of April in the year of the Exhibition ; and
the date of such shearing must form part of the Certificate of Entry. Two
Inspectors will be appointed by the Council to examine the sheep on their

admission to the Show-Yard, with instructions to report to the Stewards any
cases in which the sheep have not been really andfairly shorn hare.

7. The three sow-pigs in each pen must be of the same litter.

*8. The breeding sows in Classes 106, 107, 108, 109, and 110, shall be certified

to have had a litter of live pigs within the six mouths preceding the Show, or

to be in-pig at the time of entry, so as to produce a litter before the 1st of

September following. In the case of in-pig sows, the prize will be withheld

until the Exhibitor shall have furnished the Secretary with a certificate of

farrowing, as above.

9. No sow, if above eighteen months old, that has not produced a litter of

live pigs, shall be eligible to compete in any of the classes.

10. The Judges of pigs will be instructed, with the sanction of the Stewards,

to withhold prizes from any animals which shall appear to them to have been
entered in a wrong class ; and to affix a placard of disqualification to the pens

of those animals.

11. All pigs exhibited at the country meetings of the Society shall be sub-

jected to an examination of their mouths by the Veterinary Inspector of the

Society ; and should the state of dentition in any pig indicate that the age of

the animal has not been correctly returned in the Certificate of Entry, the

Stewards shall have power to disqualify such pig, and shall report the circum-
stance to the Council at its ensuing monthly meeting.

12. If a litter of pigs be sent with a breeding sow, the young pigs must be
the produce of the sow, and must not exceed three months old.

"13. No horse shall be exhibited without a certificate from a Member of the
Eoyal College of Veterinary Surgeons, as to the state of the animal with refer-

ence to hereditary diseases, particularly those of the respiratory and visual
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organs ; which certificate shall accompany the Certificate of Entry ; hut that

the above shall not supersede the usual examination by the Society's Veterinary

Inspector.

14. A fomi of certificate will be sent to every Exhibitor of horses, to be

filled up by a Member of the Royal College of Veterinary Surgeons, certifying

to the soundness of every horse exhibited, without which such horse shall not

be admitted into the Yard.

RULES OF ADJUDICATION.

1. As the object of the Society in giving prizes for neat cattle, sheep, and
pigs, is to promote improvement in breeding stock, the Judges in making their

awards will be instructed not to take into their consideration the present value

to the butcher of animals exhibited, but to decide according to their relative

merits for the purpose of breeding.

2. If, in the opinion of the Judges, there should be equality of merit, they
will be instructed to make a special report to the Council, who will decide on

the award.

3. The Judges will be instructed to withhold any prize if they are of opinion

that there is not sufficient merit in any of the stock exhibited for such prize

to justify an award
;
should, however, the question of disqualifying a whole

class arise, the Judges shall consult with the Stewards of the yard, and their

joint decision shall be final.

4. The Judges will be instructed to give in a reserved number in each class

of live stock
;

viz., wbich animal would, in their opinion, possess sufficient

merit for the prize in case the animal to which the prize is awarded should

subsequently become disqualified.

5. In the classes for stallions, mares, and fillies, the Judges in awarding the

prizes will be instructed, in addition to symmetry, to take activity and
strength into their consideration.

6. The Judges will be instructed to deliver to the Director their award,

signed, and stating the numbers to which the prizes are adjudged, before they

leave the yard.

CONDITIONS RELATING TO MACHINERY.

Steam-Engines.

All engines must be fitted with a steam-indicator, in addition to the ordinary

spring-balance.

Steam Cultivation.

1. The implements for steam cultivation will be tested dynamometrically,

if possible, and such experiments made as will enable the Judges to ascertain

the relative value in usefulness of each implement.

2. The steam boiler of each engine must be provided with a pipe or tube,

the thread of which must be equal to the " half-inch gas-pipe thread," for the

purpose of attaching a forcing pump ; and each boiler will be tested to any
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pressure (lie exhibitor thinks fit; but a pressure not exceeding one-half the

" test" pressure is the utmost that will be allowed at any time during the

whole time the steam is up for the Judges' purposes.

3. Any engine which is entered for competition, or for working in the yard

of " machinery-in-motion," which, from defect in construction or any other

cause, is, in the opinion of the Judges and Consulting Engineer, unsafe, shall

not be allowed to work on the Society's premises ; and further, the word 1 unsafe
'

shall be attached to the engine during the remainder of the exhibition.

4. The brick and tile machines will be. tested by a dynamometer, where

practicable ; and machines intended to be worked by steam power must bo

provided with proper riggers, pulleys, or drums, for the application of power to

the machines. Those machines intended to be worked by hand-power must be

provided with a pulley not less than 4 inches wide ; and such pulley or rigger

must not be less in radius than the radius of the crank which is sent with
the machine, and by which it is usually worked.

5. Every Exhibitor of pipe-machines will be expected to bring a die,

12 1 inches diameter, with the " button" or " triblet" 2 inches diameter ; and
the machine must cut the pipes to the length of 13 J inches : also other dies,

with triblets, for pipes varying from 1 to 4 inches diameter, or for larger pipes,

if the machine is capable of making them.

G. The ploughs to be drawn by horses will be tested by the dynamometer,
care being taken that the state of the land, the depth and width of furrow, be
as nearly equal as possible in each set of experiments.

%• Forms of Certificate for entry, as well as Prize-Sheets for the Newcastle
Meeting, containing the whole of the conditions and regulations, may be
obtained at the Office of the Society, No. 12, Hanover Square, London.

DATES OF ENTRY.

Oektificates for the entry of Implements for the Newcastle Meeting must
be forwarded to the Secretary of the Society, No. 12, Hanover Square,
London (W.), by the 1st of May, and Certificates for the entry of Live
Stock by the 1st of June. Certificates received after those respective dates

will not be accepted, but returned to the persons by whom they have been
sent.

The Frizes of the Royal Agricultural Society of England, ai\d all Prizes

offered by the Newcastle Local Committee, are open to general competition.



xxiv Prizes at Worcester Meeting.

The following is the distribution of the Prizes awarded in the

Heifer Classes at the Worcester Meeting, the Prizes in

which were reserved till Certificates were received of their

having respectively produced a live-calf before the 31st

January, 1864.

Short-Horns.

Lady Figot's First Prize Heifer, " Fosedale," calved a dead calf.

Richard Booth's Second Prize Heifer, " Queen of the May 2nd," not in calf.

Colonel Towneley's Silver Medal Heifer, " Foan Knight's Butterfly,"

takes First Prize.

Colonel Towneley's Reserved Number Heifer, "Royal Butterfly's Duchess,"
takes Second Prize.

Sussex.

Messrs. Heasman's First Prize Heifer, "Battersca," slung her calf in

October from being knocked about on the railway.

The remainder of the In-calf Heifers to which Frizes were awarded at

Worcester have produced calves in accordance with the conditions.

January 31s?, 1864.

H. Hall Dare, Secretary.
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AWAKDS FOR 1862.

Class I.

Agriculture of Staffordshire, Prize not awarded : only one Essay

sent in.

Class II.

The Essays in this Class were not considered worthy of the Prize.

Class III.

The Prize of 201. was awarded to Mr. Robert Valentine, of

Burcott, Wing, Leighton Buzzard, for his Essay on Steam Power
and Thrashing Machines.

Class IV.

The Prize of 10Z. was awarded to Mr. T. BowiCK, of Bedford, for

his Essay on Haymaking.

Class VI.

In this Class there was no competition.

Class VIII.

The Prize of 10Z. was awarded to Mr. T. Bowick, of Bedford) for

his Essay on the Management of a Home Farm.
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xxvi Awardsfor Essays and Reports.

AWAKDS FOE 1863.

Class II.

The Prize of 25?. was awarded to Professor Gamgee, of the New
Veterinary College, Edinburgh, for his Essay on Breeding Hunters

and Roadsters.

Class III.

The Prize of 25?. was awarded to Mr. W. J. Mosckop, of

Kirkleatham, Redcar, for his Essay on Steam Cultivation.

Class IV.

The Prize of 25?. was awarded to Mr. Charles Belcher, of

Little Coxwell, Faringdon, for his Essay on Reclaiming Waste

Lands.

Class V.

The Essays in this Class were not considered worthy of the

Prize.

Class VIII.

No Prize awarded.

PRIZES OFFERED BY THE WORCESTER LOCAL
COMMITTEE.

The Prize of 20?. was awarded to Mr. Clement Cadle, of Balling-

ham Hall, Ross, for his Essay on the Management of an Orchard.

The Prize of 20?. was awarded to Mr. Clement Cadle for his

Essay on the Manufacture and Preservation of, Cider and Perry.

Tho Prize of 20?. was awarded to Mr. P. Smith, of Wick, Wor-

cester, for his Essay on the Cultivation of Hops.

*
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Members' prtMeges of Cfmnual &nalpsfe.

Thk Council have fixed the following rates of Charge for Analyses to

be made by the Consulting Chemist for the bond-Jide use of Members
of the Society ; who (to avoid all unnecessary correspondence) are

particularly requested, when applying to him, to mention the kind of

analysis they require, and to quote its number in the subjoined schedule.

The charge for analysis, together with the carriage of the specimens,

must be paid to him by members at the time of their application.

No. 1.—An opinion of the genuineness of Peruvian guano, bone-

dust, or oil-cake (each sample) 5s.

„ 2.—An analysis of guano
;
showing the proportion of moisture,

organic matter, sand, phosphate of lime, alkaline salts,

and ammonia .. .. .. ... .. .. 10s.

„ 3.—An estimate of the value (relatively to the average of

samples in the market) of sulphate and muriate of am-
monia, and of the nitrates of potash and soda .. .. 10s.

„ 4.—An analysis of superphosphate of lime for soluble phos-

phates only .. .. .. .. .. .. 10s.

„ 5.—An analysis of superphosphate of lime, showing the pro-

portions of moisture, organic matter, sand, soluble and
insoluble phosphates, sulphate of lime, and ammonia .. £1.

„ 6.—An analysis (sufficient for the determination of its agricul-

tural value) of any ordinary artificial manure .. .. £1.

„ 7.—Limestone :—the proportion of lime, 7s. Gd. ; the propor-

tion of magnesia, 10s. ; the proportion of lime and mag-
nesia .. .. .. .. .. .. .. 15s.

,, 8.—Limestone or marls, including carbonate, phosphate, and
sulphate of lime, and magnesia with sand and clay .. £1.

„ 9.—Partial analysis of a soil, including determinations of clay,

sand, organic matter, and carbonate of lime .. .. £1.
„ 10.—Complete analysis of a soil .. .. .. .. .. £3.

,, 11.—An analysis of oil-cake, or other substance used for feeding

purposes
;

showing the proportion of moisture, oil,

mineral matter, albuminous matter, and woody fibre

;

as well as of starch, gum, and sugar, in the aggregate £1.
„ 12.—Analyses of any vegetable product .. .. .. .. £1.
„ 13.—Analyses of animal products, refuse substances used for

manure, &c. . . . . . . . . from 10s. to 30s.

„ 14.—Determination of the " hardness " of a sample of water
before and after boiling .. .. .. .. .. 10s.

„ 15.—Analysis of water of land drainage, and of water used for

irrigation .. .. .. .. .. .. .. £2.
„ 16.—Determination of nitric acid in a sample of water .. .. £1.

N.B.

—

Tlie above Scale of Charges is not applicable to the case of persons
commercially engaged in the Manufacture or Sale of any Substance sent for
Analysis.

The Address of the Consulting Chemist of the Society is, Dr. Augustus
Voelcker, 101, Leadenhall Street, London, E.G., to which he requests that all

letters and parcels (postage and carriage paid) should be directed.
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itfemfcre' Yfettximtg IJribfUges

I.

—

Serious or Extensive Diseases.

No. 1. Any Member of the Society who may desire professional attendance

and special advice in cases of serious or extensive disease among his cattle,

.sheep, or pigs, and will address a letter to the Secretary, will, by return of

post, receive a reply stating whether it be considered necessary that Professor

Simonds, the Society's Veterinary Inspector, should visit the place where the

disease prevails.

No. 2. The remuneration of the Inspector will be 21. 2s. each day as a
professional fee, and 11. Is. each day for personal expenses ; and he will also

be allowed to charge the cost of travelling to and irom the locality where his

services may have been required. The fees will be paid by the Society, but
the travelling expenses will be a charge against the applicant. This charge

may, however, be reduced or remitted altogether at the discretion of the Council,

on such step being recommended to them by the Veterinaiy Committee.
No. 3. The Inspector, on his return from visiting the diseased stock, will

report to the Committee, in writing, the results of his observations and pro-

ceedings, which Report will be laid before the Council.

No. 4. When contingencies arise to prevent a personal discharge of the

duties confided to the Inspector, he may, subject to the approval of the Com-
mittee, name some competent professional person to act in his stead, who shall

receive the same rates of remuneration.

II.

—

Ordinary or Other Cases of Disease.

Members may obtain the attendance of the Veterinary Inspector on any
case of disease by paying the cost of his visit, which will be at the following

rate, viz., 21. 2s. per diem, and travelling expenses.

III.

—

Consultations without visit.

Personal consultation with Veterinary Inspector .. .. 5s.

Consultation by letter .. .. .. .. .. .. 5s.

Consultation necessitating the writing of three or more letters. 10s.

Post-mortem examination, and report thereon . . . . . . 10s.

A return of the number of applications during each half-year being required

from the Veterinary Inspector.

IV.

—

Admission of Diseased Animals to the Veterinary College
;

Investigations, Lectures, and Reports.

No. 1. All Members of the Society have the privilege of sending cattle,

sheep, and pigs to the Infirmary of the Royal Veterinary College, on the same
terms as if they were Members of the College

;
viz., by paying for the keep

and treatment of cattle 10s. 6c?. per week each animal, and for sheep and
pigs " a small proportionate charge to be fixed by the Principal according to

circumstances."

No. 2. The College has also undertaken to investigate such particular classes

of disease, or special subjects connected with the application of the Veterinary

art to cattle, sheep, and pigs, as may be directed by the Council.

No. 3. In addition to the increased number of lectures now given by
Professor Simonds—the Lecturer on Cattle Pathology—to the pupils in the

Royal Veterinary College, he will also deliver such lectures before the Members
of the Society, at their house in Hanover Square, as the Council shall decide.

No. 4. The Royal Veterinary College will from time to time furnish to

the Council a detailed Report of the cases of cattle, sheep, and pigs treated

in the Infirmary.
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ftoyal agricultural £>owtg of (Cnojano.

1864-5.

SIR EDWARD C. KERRISON, Bart., M.P.

Crudtee*.

Aclaxd, Sir Thomas Dyke, Bart, KiUerton Pari;, Exeter, Devonshire.

Burners, Lord, K&jthorpe Hull, Leicester.

Bramstox, Thomas William, M.P., Skreeiu, Chelmsford, Essex.

Challoner, Colonel, Porlnall Park, Staines, Middlesex.

Feversham, Lord, Hclmsley, York.

Marlborough, Duke of, Blenheim Pari;, Oxford.

Portman, Lord, Bryanston, Blandfurd, Dorset.

Powis, Earl of, Pom is Castle, Welshpool, Montgomeryshire.

Rutland, Duke of, Belvoir Castle, Grantham, Lincolnshire.

Shelley, Sir John Villiers, Bart, M.P., Maresfield Park, Sussex.

Speaker, The Rt. Hon. the, Ossington, Newark-on-Trent, Nolls.

Thompson, Harry Stephen, M.P., Kirby Hall, York.

Tftee-fitftSftfentS.

Barker, Thomas Raymond, Hamhledon, Henley-on-Thames, Oxfordshire.

Chichester, Earl of, Stammer Park, Lewes, Sussex.

Downshire, Marquis of, East Hampstead Park, Bracknell, Berkshire.

Egmont, Earl of, Cowdray Park, Pelworth, Sussex.

Eversley, Viscount, Heckfield Place, Winchficld, Hants.

Exeter, Marquis of, Burleigh House, Stamford, Lincolnshire.

Hill, Viscount, Hawkstone Park, Salop.

Hobds, W. Fisher, Boxted Lodge, Colchester, Essex.

Hood, Major-Gen. the Hon. A. Nelson, Cumberland Lodge, Windsor, Berkshire.

Johnstone, Sir John V. B., Bart., M.P., Hackness Hall, Scarborough, Yorkshire.

Miles, Sir William, Bart., M.P., Leigh Court, Bristol, Somersetshire.

Walsingham, Lord, Hcrton Hall, Thetford, Norfolk.

(Stljci- ffltmbtta of Council.

Acland, Thomas Dyke, Sprydoncote, Exeter, Devonshire.

Amos, Charles Edwards, 5, Cedars Boad, Clapham Common, Surrey.

Arkwright, J. Hungerford, Hampton Court, Leominster, Herefordshire.

Barnett, Charles, Stratton Park, Biggleswade. Bedfordshire.

Bartiirorp, Nathaniel George, Hacheston, Wickham Market, Suffolk.

Bowly, Edward, Siddinglon House, Cirencester.

Buller, James Wentwortti, M.P., Downes, Crediton, Devonshire.

Burgess William, Breuhoood, Essex.

Cantrell, Charles S., Biding Court, Datchet, Bucks.

Cathcart, Earl, Thirsk, Yorkshire.

Chesham, Lord, Latimer, Chesham, Bucks.

vol. xx . e



XXX List of Officers.

Clayden, John, Littlebury, Saffron Wulden, Essex.

Dent, J. D., M.P., Ribston Hall, Wetherby, Yorkshire.

Druce, Joseph, Eynsham, Oxford.

Fobtesctte, E;irl, Castle Hill, Southmolton, Devonshire.

Gibbs, B. T. Braxdretii, Halfmoon Street, Piccadilly, London, W.
Hamoxd, Anthony, Westacre Hall, Brandon, Norfolk.

Holland, Edward, M.P., Bumbleton Hall, Evesham, Worcestershire.

Hoskyns, Ciiandos Wren, Harewood, Boss, Herefordshire.

Hudson, John, Castleacre Lodge, Brandon, Norfolk.

Humberstox, Philip Stapyltox, M.P., Mollington, Chester, Cheshire.

Hutton, William, Gate Burton, Gainsboro', Yorkshire.

Jonas, Samuel, Chrishall Grange, Saffron Wulden, Essex.

Kerrison, Sir Edward Clarence, Bart., M.P., Brome Hall, Scole, Norfolk.

Kingscote, Colonel, M.P., Kingscote, Wootton-uiuler-Edge, Gloucestershire.

Lawes, John Bennet, Rothamsted, St. Albans, Herts.

Lawrence, Charles, Cirencester, Gloucestershire.

Leigh, Lord, Stoneleigh Abbey, Warwickshire.

Macdonald, Sir Archibald Keppel, Bart., Woolmer Lodge, Liphook, Hants.

Milward, Richard, Thurgarton Priory, Southwell, Notts.

Pain, Thomas, Laverstock Hall, Salisbury, Wilts.

Pope, Edward, Great Toller, Maiden Newton, Dorset.

Randell, Charles, Chadbury, Evesham, Worcestershire.

Rigden, William, Hove, Brighton, Sussex.

Ridley, Sir Matthew White, Bart., M.P., Blagdon, Cramlington, Northumberland.

Sanday, William, Holrnepierrepont, Notts.

Shrewsbury and Talbot, Earl of, Ingestre Hall, Staffordshire,

Shuttleworth, Joseph, Hartsholme Hall, Lincoln.

Smith, Robert, Emmett's Grange, Southmolton, Devon.

Torr, William, Aylesby Manor, Great Grimsby, Lincolnshire.

Towneley, Lieut.-Colonel Charles, Towneley Park, Blackburn, Lancashire.

Tredegar, Lord, Tredegar, Newport, Monmouthshire.

Turner, George, Beacon Dowries, Exeter, Devonshire.

Vernon, Hon. Augustus H., Sudbury, Derby. .

Wallis, Owen, Overstone Grange, Northampton.

Wells, William, Redleaf, Penshurst, Kent.

Western, Thomas Burch, Felix Hall, Kelvedon, Essex.

Wilson, Henry, Stowlangtoft Hall, Bury-St.-Edmunds, Suffolk.

Wilson, Professor, Iver, Uxbridge, Bucks.

Wynn, Sir Watkin Williams, Bart, M.P., Bhuabon, Denbighshire.
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STANDING COMMITTEES FOR 1864.

dfmancc (Committee.

Hood, Hon. Maj.-Gen. A. Nelson.
BaiiNETT, CHARLES.
Bramston, T. W., M.P.

Hobbs, Wm. Fisher.

TOES, William.

The President.
Chairman of Finance Committee
Chesham, Lord.

Bramston, T. W., M.P.

5>ou£c Committee.

Chaixoner, Colonel.

Gibbs, B. T. Brandretii.

Hobbs, Wm. Fisher.

journal Committee.

Catiicart, Earl.

Speaker, The Rt. Hon. The.
Shelley, Sir J. V., Bt, M.P.
Johnstone, Sir J. V. B., Bt., M.P.

Kerrison, Sir E. C, Bt., M.P.

Macdonald, Sir A. K., Bt.

Acland, T. Dyke.
Holland, Ed., M.P.
Hoskvns, C. Wren.
Mllward, Richard.
Thompson, H. S., M.P.
Wallis, Owen.

Cijemtcal Committee.

Catiicart, Earl.

Vernon, Hon. A. H.
Johnstone, Sir J. V. B., Bt., M.P.
Kerrison, Sir E. C, Bt., M.P.
Macdonald, Sir A. K., Bt.

Acland, T. Dyke.
Arkwright, J. H.

Daubeny, Dr.

Dent, J. D., M.P.
Holland, Ed., M.P.
Hoskyns, C. Wren.
HUMBERSTON, P. S., M.P.
Huxtable, Ven. Archdeacon.

Lawes, J. B.

Thompson, H. S., M.P.
Wells, William.

'Fttermavu Committee.

Hood, Hon. Maj.-Gen. A. Nelson.

Johnstone, Sir' J. V. B., Bt., M.P.

Miles, Sir Wm., Bt., M.P.

Barker, Thos. Raymond.
Ohalloner, Colonel.

Dent, J. D., M.P.

Gibbs, B. T. Brandreth.

Hamond, Anthony.
Hobhs, Wm. Fisher.

Paln, Thos.

Simonds, Professor.

Spooner, Professor.

Thompson, H. S., M.P.
Wells, William.

Jj>tock4h-t*c:S Committee.

Walstngham, Lord.

Hood, Hon. Maj.-Gen. A. Nelson.
Barnett, Charles.
Barthropp, Nathaniel G.

Clayden, John.
Dent, J. D., M.P.

Druce, Joseph.

Gibp>s, B. T. Brandreth.
Hobbs, Wm. Fisher.

Holland, Ed., M.P.
Hudson, John.

Jonas, Samuel.
Mil-ward, Richard.
Pain, Thomas.
Pope, Edward.
Randell, Ciias.

Rigden, Wm.
Smith, Robert.
Simonds, Professor.

Torr, William.
Turner, George.
Wallis, Owen.
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implement Committee.

Ciiesiiam, Lord.

Hood, Hon. Maj.-Gen. A. Nelson.
Vernon, Hon. A. H.
Kerrison, Sir E. C, Bt., M.P.
Maciionald, Sir A. K., Bt.

Miles, Sir Wm., Bt., M.P.
Amos, C. E.

Arkwright, J. H.
Barnett, Charles.
Cantrell, Ciias. S.

Ciialloner, Colonel.

Gmiis, B. T. Brandreth.
Hamond, Anthony.
Hobbs, Wm. Fisher.

Holland, Ed., M.P.
Hoskyns, C. Wren.
Randell, Charles.
Shuttleworth, Joseph.

Thompson, H. S., M.P.
Torr, William.
Wallis, Owen.
Wilson, Professor.

(Smetal ^)li>moutI) Committee.

Feversham, Lord, Chairman.

Fortescue, Earl.

Powis, Earl of.

Ciiesiiam, Lord.

Portman, Lord.

Tredegar, Lord.

Hood, Hon. Maj.-Gen. A. Nelson.
Lopes, Sir Massey, Bart., M.P.
Vernon, Hon. A. H.

Macdonald, Sir A. K., Bart.

Ridley, Sir Matthew White, Bart., M.P.
Acland, T. Dyke.
Arkwright, J. Hungerford.
Barnett, Charles.
Bowly, Edward.
Bramston, T. W., M.P.
Cantrell, Charles S.

Ciialloner, Colonel.

Dent, J. D., M.P.
(iiBBS, B. T. Brandretii.
Hobbs, Wm. Fisher.

Holland, E., M.P.
Hoskyns, C. Wren.
Kingscote, Col., M.P.
Milward, Richard.
Pain, Thomas.
Plymouth, Mayor of.

Pope, ICdward.
Randell, Charles.
Shuttleworth, Joseph.
Thompson, H. S., M.P.
Torr, William.
Tremayne, John.
Turner, George.

• %* The President, Trustees, and Vice-Presidents are Members ex officio of all

Committees.



( xxxiii
)

MEMORANDA.
Address of Letters.—The Society's office being situated in the postal district

designated by the letter VV> members, in their correspondence with the

Secretary, are requested to subjoin that letter to the usual address.

General Meeting in London, in December, 1864.

General Meeting in London, May 22, 1865, at Twelve o'clock.

Meeting at Plymouth, in 1865.

Monthly Council (for transaction of business), at 12 o'clock on the first Wed-
nesday in every month, excepting January, September, and October: open
only to Members of Council and Governors of the Society.

Weekly Council (for practical communications), at 12 o'clock on all Wednesdays
in February, March, April, May, June, July, and November, excepting the first

Wednesday in each of those months, and during adjournment: open to all

Members of the Society, who are particularly invited by the Council to

avail themselves of this privilege.

Adjournments.—The Council adjourn ovCr Passion and Easter weeks, when
those weeks do not include the first Wednesday of the month ; from the first

Wednesday in August to the first Wednesday in November; and from the first

Wednesday in December to the first Wednesday in February.

Diseases of Cattle, Sheep, and Pigs.—Members have the privilege of applying to

the Veterinary Committee of the Society ; and of sending animals to the Koyal

Veterinary College, oh the same terms as if they were subscribers to the

College.—(A statement of these privileges will be found in the present

Appendix.)

Chemical Analysis.—The privileges of Chemical Analysis enjoyed by Members
of the Society will be found stated in the Appendix of the present volume.

Local Cheques.—Members are particularly requested not to forward Country
Cheques for payment in London; but London Cheques, or Post-office

Orders on Vere-street (payable to H. Hall Dare), in lieu of them. All

Cheques are required to bear upon them a penny draft or receipt stamp,

which must be cancelled in each case by the initials of the drawer. They
may also conveniently transmit their Subscriptions to the Society, by re-

questing their Country Bankers to pay (through their London Agents) the

amount at the Society's Office (No. 12, Hanover Square, London), between
the hours of ten and four, when official receipts, signed by the Secretary,

will be given for such payments.

New Members.—Every candidate for admission into the Society must be pro-

posed by a Member ; the proposer to specify in writing the full name, usual

place of residence, and post-town, of the candidate, either at a Council meet-
ing, or by letter addressed to the Secretary.

Packets by Post.—Packets not exceeding two feet in length, width, or depth,
consisting of written or printed matter (but not containing letters sealed or
open), if sent without envelopes, or enclosed in envelopes open at each end,

may be forwarded by the inland post, if stamped, at the following rates :

—

For a packet not exceeding 4 ounces Cor quarter of a pound) ... 1 penny
„ „ „ 8 „ (or half a pound) .... 2 pence.

,, „ „ 16 „ (or one pound) 4 „
„ „ ,, 24 „ (or one pound and a half) . . 6 ,,

„ „ „ 32 „ (or two pounds) 8 „

[And so on in the proportion of 8 ounces for each additional 2c?.]

*,* Members may obtain on application to the Secretary copies of an Abstract of the Charter
and Bye-Laws, of a Statement of the General Objects, &c, of the Society, of Chemical
and Veterinary Privileges, and of other printed papers connected with special depart-
ments of the Society's business.
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&opal Agricultural J>octetp of (England

GENERAL MEETING,

12, Hanover Square, Monday, May 23, 1864.

REPORT OF THE COUNCIL.

The Council have the gratification of announcing that since the

last General Meeting in December, His Royal Highness the

Prince of Wales has allowed his name to be enrolled in the list

of your Governors.

During the past five months the names of 5. Governors and

136 members have been removed from the list by death and

retirement, while 1 Governor and 232 members have been

elected ; so that the Society now consists of

—

78 Life Governors,

45 Annual Governors,

1,343 Life Members,

4,013 Annual Members,

17 Honorary Members,

making a total of 5,496, being an increase of 53 names.

The Council have elected Major-General the Hon. Alexander

Nelson Hood as a Vice-President, in the room of Lord Ash-

burton, deceased.

The half-yearly statement of accounts to the 31st December,

1863, has been examined and approved by the auditors and

accountants of the Society, and together with the Balance-Sheet

for the whole year 1863, and a statement of the Country Meeting

account for Worcester, has been published in the last number of

the 'Journal.' The funded capital stands at 16,488/. 17s. lOd.

in the New Three per Cents. ; 3000/. has been placed on deposit

at interest with the Society's bankers, and the current cash

balance in their hands on the 1st inst. was 2836/. 6s. 6<7.
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Papers have boon road at the Weekly Meeting's by Mr. Lawes,

on " Salt used as a Manure;" by Mr. Hughes, on "The Cultiva-

tion and Management of Clay Farms ;" by Mr. Holland, M.P.,

on " Agricultural Education ;" and by Professor Voelcker, on
" Nutrition of Plants by the Atmosphere."

A Committee has been appointed to consider the measures

which ought to be taken for the improvement of the education of

those who depend upon the cultivation of the soil for their sup-

port, this being declared by the Charter as the seventh national

object to be prosecuted by the Society.

The Lords Commissioners of Her Majesty's Treasury having

applied to the Society for assistance in carrying out their design

of presenting some sheep to the Viceroy of Egypt, who is anxious

to improve his native breeds by crossing, a selection was made
under the direction of the President ; and a communication has

been received of the safe arrival of the sheep at Cairo.

A Special Committee having been appointed to consider the

question of the dates of calving, the Council have approved of

their recommendation, that any alteration in the date of calving

would be inconvenient and thus unadvisable.

The arrangements for the Newcastle Meeting, to be held

during the week commencing Monday the 18th July, are pro-

ceeding satisfactorily. The show-yard will be open as under :

—

s. d.

Monday 10 0

Tuesday 2 6

Wednesday 2 6

Thursday 10
Friday 10

The Council have determined that the Annual Country Meet-

ing in 1865 shall be held at Plymouth.

The district for the Country Meeting of 1866 will include the

counties of Cambridgeshire, Essex, Hertfordshire, Huntingdon-

shire, Norfolk, and Suffolk.
i

By Order of the Council,

H. Hall Dare,

Secretary.
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ROYAL AGRICULTURAL

Half-yearly Cash Account

To Balance in hand, 1st January, 1804:—
Bankers
Secretary

To Income, viz. :
—

Dividends on Stock

£.
Subscriptions :

—

Governors' Annual .380 0 0

Members' Life-Compositions .. 390 0 0

Members' Annual 3291 7 0

£. s. d.

443 12 6

17 13 5

Journal :

—

Sales ..

240 2 5

40G1 7 0

To Country Meetings :

Worcester

89 14 0

4391 3 5

7 5 0
3498 7 0

3505 12 0

£. s. d.

461 5 11

7890 15 5

£8358 1 4

Balance-Sheet,

_ „ . LIABILITIES.
To Capital:

Surplus, 31st December, 1863

Surplus of Income over the Expenditure during

the Half-year, viz:

—

Income 4391 3 5

Expenditure 1331 8 6

Less Worcester Meeting :

—

Amount at debit of this account

». d.

3059 14 11

47 15 0

£. s. d.

18,342 17 O

3,011 19 11

£21,354 16 11

(Signed) W. FISIIEU HOBBS, on behalf of Finance Committee.
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from 1st January to 30th June, 1864. Cr.

By Expenditure :

—

£. «. d. £. s. d. £. 6. d.

Establishment

—

Official Salaries and Wages 327 6 0

House Expenses, Rent, Taxes, &c. 269 5 6

596 11 6

Journal :

—

Postage and Advertising, &c. .

.

107 7 0

3 17 0

250 0 0

361 4 0

Chemical :

—

Grant for Investigations, 1864 ..

Consulting Chemist's Salary

200 o 0

75 0 0
275 0 0

8 19 6

44 1 6

13 12 0

16 19 0

Subscriptions returned (paid in error) . 15 1 0

1331 8 6

By Country Meetings:

—

55 0 0

1141 16 7

1196 16 7

2528 5 1

By Balance in hand :

—

By Deposit with London and Westminster Bank 3000 0 0

2817 3 11

12 12 4

2S29 16 3
5829 16 3

£8358 1 4

30th June, 1864.

ASSETS.
£. ?. d. £. s. d.

2,829 16 3

3,000 0 0

By New 3 per cent. Stock, 16,4882. 17s. lOd. cost .. 15,881 11 1

By Books and Furniture in Society's House 2,000 0 0

23,711 7 4
Mem.—The above Assets are exclusive of the

amount recoverable in respect of arrears of
Subscription to 30th June, 1864, which at

that date amounted to 737/.

2,356 10 5

£21,354 16 11

Examined, audited, and found correct, this 2nd day of August, 1S64.

(Signed) WILLIAM COPELAND ASTBURY.
QUILTER, BALL, & Co., Accountants.
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SHOW AT NEWCASTLE-UPON-TYNE,
JULY, 1864.

STEWARDS OF THE YARD.
Stock. ,i Implements.

Richard Milvvard. William Tore.
John D. Dent, M.P. Earl Cathcart.
Charles Randell. The Hon. A. H. Vernon.

Forage.

Jacob Wilson.

Honorary Director of the Show.

B. T. Brandreth Gibbs.

STOCK J

Short-horns.

T. Parkinson,
R. J. Wiley,
JosEPn Robinson.

Herefords, Devons, and Sussex.

E. L. Franklin,
H. W. Keary,,
E. Gough.

Channel Islands, and other Breeds.

John Hudson,
William Fisher Hobbs.

Polled, Horned, Ayrshire, and
Galloways.

A. Glennie,
J. Murdoch,
W. FULLERTON.

Thorough-breds and Hunters.

J. Cookson,
H. TlIURNALL,

C. N. Nainby.

Hackneys and Ponies.

C. Bedford,
Hon. G. Lascelles.

Agricultural and Drays.

T. Brooks,

G. Botham,
J. H. Bland.

Suffolks and Clydesdales.

H. Crosse,

J. Steedman.

U D G E S.

Leicesters and Lincolns.

J. B. Thompson,
L. I'orman,

T. Greetham.

Cheviots, Border Leicesters, Black-

Faced, and Herdwicks.

W. Aitchison,
William Smith,
J. Bowstead.

Cotswolds.

J. H. Bateman,
R. Lord.

Oxford and Hampshire Downs.

F. Budd,
R. J. Newton,
E. Little.

Shropshire.

J. Woods,
J. Price.

Southdowns.

J. H. Fookes,

J. S. Turner,
J. Purves.

Pigs.

J. Woolf,
D. Nesham,
J. Moon.



WOOL JUDGES.

T. Clayton, Jason Gurney.

BUTTER JUDGES.

T. Hunnam, J. Marshall

Inspector of Shearing.

S. Druce.

Veterinary-Inspectors.

Professor Simonds, Professor Vaknell.

Assistant.—R. L. Hunt.

IMPLEMENT JUDGES.

Steam-Cultivators.

D. K. Clark, C.E.,

H. B. Caldwell,
J. Coleman,
C. S. Read,
F. Sherborn, Jun.

Ploughs.

T. Dods,
E. WoRTLEY,
T. P. OUTHWAITE.

Cultivators, Clod-Crushers, Rollers, and
Harrows.

John Hicein,

John Thompson.

Brick and Tile Machines and Mis-
cellaneous.

W. Tindall,
Gilson Martin.

Consulting-Engineer.

C. E. Amos.
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AWARD OF PRIZES.

Note.—The Judges were instructed to give in a Bcscrved Number to

one animal in each Class, viz., the animal which would in their

opinion possess sufficient merit for the Prize, in case an animal to

which a Prize was awarded should subsequently become disqualified.

If ten animals or pens were exhibited in any Class, a Silver Medal

might be awarded to the Third best.

CATTLE.

Short-lwrn Bulls and Bull Calves.

Amos Cruickshank, Sittyton, Whitewashes, Aberdeenshire : First Piuze, 25?.,

for "Forth," roan, 4 years 5 months (i days-old; bred by William

Stirling, M.P., Keir, Duniblane, Perthshire; sire, "Florist" (16,064);
dam, " Anna Rose ;" sire of dam, "John o'Groat" (13,090).

Viscount Strathallan, Strathallan Castle, Auchterarder, Perthshire :

Second Prize, 151., for " Fosco," white, 3 years 6 months 2 weeks

2 days-old ; bred by exhibitor; sire, " Pedgauntlet ;" dam, " Frolic ; " sire

of dam, " Barnaby Rudge."

David Reynolds Davies, Mere Old Hall, Knutsford, Cheshire : Third Prize,

Silver Medal, for "Ebor," roan, 3 years 9 mouths-old; bred by Mr.

Barker, Donnington
;

sire, " Horner " (14,714) ;
dam, " Lady Mayoress

sire of dam, " Voltigeur."

John Charleswortii, Headfield, Dcwsbury, Yorkshire : the Ecservcd Number,
to "General Murat" (17,955), roan, 4 years 2 months 3 weeks-old ; bred

by exhibitor
;

sire, " Prince Talleyrand " (16,765) ;
dam, " Village Belle

;

"

sire of dam, " Grand Turk" (12,968).

William Stirling, M.P., Keir, Dunblane, Perthshire : First Prize, 25?., for

" Royal Butterfly 11th " (20,719), roan, 2 years 11 months 3 weeks 6

days-old ; bred by Colonel Charles Towneley, Towneley Park, Burnley,

Lancashire
;

sire, " Royal Butterfly " (16,862) ;
dam, " Pageant

;

" sire of

dam, " Count Glo'ster " (12,650).

Jonathan Peel, Knowlmcre Manor, Clitheioe : Second Prize, 15?., for

" Abbot of Knowlmere," roan, 2 years 3 months 1 day-old ; bred by
exhibitor

;
sire, " The Monk " (11,824) ;

dam, " Princess Maud ;

" sire

of dam, " Prince Arthur " (13,497).

Richard Eastwood, Thorncy Holme, Clitheroe, Lancashire : Third Prize,

Silver Medal, for " The Hero," white, 2 years 1 month 3 weeks-old ; bred

by exhibitor ; sire, " Priam " (16,710) ;
dam, " Heroine ; " sire of dam,

" Bridesman " (2,493).

Robert Gell, Grimston Lodge, York: the Reserved Number,Ao "Master
Goldschmidt" (20,305), roan, 2 years 5 months 5 days-old; bred by
exhibitor; sire, "The Rajah" (18665); dam, "Jenny Lind ;" sire of

dam, " Vanguard " (10,994).
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Thomas Willis, Manor House, Carperby, Bedale, Yorkshire : First Prize,

251., for " Baron Crossley" (19,269), roan, 1 year 11 months-old ; bred by
exhibitor; sire, "Royal Alfred" (18,748) ;

dam, "Flower Girl
;

" sire of

dam, "Gipsy King" 11,532).

Arthur James Balfour, Whittingham, Preetonkirk, Haddingtonshire

:

Second Prize, 25?., for " Prince Loth," roan, 1 lyear 5 months 5 days-

old; bred by exhibitor; sire, "Great Seal" (19,905); dam, "Rose of

May ;" sire of dam, " Sir James the Hose" (15,290).

Richard Booth, Warlaby, Northallerton, Yorkshire : Third Prize, Silver

Medal, for " Prince of Battersea," red and white, 1 year 9 months 3 weeks
4 days-old, bred by exhibitor; sire, "Prince Arthur" (13,497); darn,
" Queen of the Ocean ;" sire of dam, " Crown Prince" (10,087).

Francis Hawksworth Fawkes, Farnley Hall, Otlcy, Yorkshire: the Re-
served Number, to "Lord Surrey," roan, 1 year 2 months 3 weeks 4 days-

old; bred by exhibitor: sire, "Lord Cobham " (20,164); dam, "She's
coming again; " sire of dam, " Laudable" (9282).

Francis Hawksworth Fawkes : First Prize, 10/., for " Marquis," red,

9 months 1 week, 4 days-old ; bred by exhibitor; sire, "Royal Oak"
(1G,873)

;
dam, "Marchioness;" sire of dam, "Robinson Crusoe"

(13,010).

Richard Booth, Warlaby, Northallerton, Yorkshire : Second Prize, 51., for
" British Crown," roan, 9 months 3 weeks 3 days-old ; bred by exhibitor

;

sire, " Lord of the Valley " (14,837) ;
dam, " Bridal Wreath ;

" sire of

dam, " Crown Prince " (10,087).

Robert Haruett, Kirkwhelpington, Newcastle-on-Tync : Third Prize,

Silver Medal, for "Talleyrand," roan, (i months 2 weeks 2 days-old ; bred
by exhibitor; sire, " Gipsy Prince " (17,965); dam, " Moss Rose;" sire

of dam, " Moss Trooper " (13,357).

Lord Braybrooke, Audley End, Saffron Walden, Essex : the Reserved
Number, to " Volunteer," white, 11 months 2 weeks 4 days-old ; bred by
exhibitor

;
sire, " Englishman " (19,701) ;

dam, " Lady Augusta Purdett ;"

sire of dam, " Young Duke of Cambridge " (14,433).

Short-horn Cows and Heifers.

Sir Matthew White Ridley, Bart., M.P., Blagdon, Cramlington, Northum-
berland : First Prize, 201., for " Evelina 4th," dark roan, 4 years 2
months 3 days-old, in-calf ; bred by exhibitor

;
sire, " Sir Colin " (16,953) ;

dam, " Evelina;" sire of dam, " Lauderdale."

James Douglas, Athelstaneford Farm, Drem, Haddingtonshire : Second
Prize, 10/., for " Lady of Athelstane,",red and white, 7 years 3 months
3 weeks 5 days-old, in-milk and in-calf; bred by exhibitor; sire,

"Hymen" (13,058) ;
dam, "Playful;" sire of dam, " Fourth Duke of

York" (10,107).

Richard Stratton, Walls Court, Stapleton, Bristol : Third Prize, Silver

Medal, for " Luna," roan, 4 years 4 months 2 weeks-old, in-milk ; bred

by exhibitor; sire, "The Baronet" (17,088); dam, "Lena;" sire of

dam, " Hickory."

James Douglas, Athelstaneford Farm, Drem, Haddingtonshire, the Reserved
Number, to " Queen of Athelstane," red, 4 years 2 months 2 days-old,

in-milk: bred by exhibitor; sire, " Sir James the Rose " (15,290) ; dam,
" Playful

;

" sire of dam, " Fourth Duke of York."
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James Douglas : Fibst I'bize, 15Z., for " Pride of Atliclstane," red and
while, 2 years 11 months 3 weeks 4 days-old, in-milk ; bred by exhibitor

;

sire, "Sir James the Rose " (15,290); dam, " Lady of Athelstane ; " siro

of dam, " Hymen " (13,058).

William Lambeet, Elrington Hall, Haydon Bridge, Northumberland

:

Second Peize, 10Z., for " Queen of Beauty," white, 2 years 2 months
1 w eek 2 days-old, in-calf ; bred by exhibitor

;
sire, " Master Annandale "

(14,916) ; dam, « Garland ;" sire of dam, " Speculation " (8621).

RiciiAiiD Steatton : Thied Peize, Silver Medal, for " Diadem," rich roan,

2 years 5 months 2 weeks 3 days-old, in-calf; bred by exhibitor; sire,

" Warwick " (19,120) ;
dam, " Lotus ; " sire of dam, " Buckingham "

(15700).

Richabd Eastwood, Thorney Holme, Clitheroe, Lancashire : the Reserved

Number, to " Barmpton Butterfly," rich roan, 2 years 7 months 3 weeks
2 days-old, in-milk ; bred by Colonel Towncley, Towneley Park, Burnley

;

sire, "Royal Butterfly" (16,682); dam, "Young Barmpton Kose;" sire

of dam, " Richard Cceur de Lion " (13,590).

Geoege Savile Foljambe, Osberton Hall, Worksop, Notts : Fiest Peize,

151., for "Gipsey Queen," roan, 1 year 8 months 2 weeks-old; bred by
exhibitor

;
sire, " Imperial Windsor ;

" dam, " Sibyl
;

" sire of dam,
" May Duke."

A. and A. Mitchell, Alloa, Clackmannanshire : Second Peize, 10?., for
" Blue Belle," roan, 1 year 4 months 3 weeks 6 days-old ; bred by exhi-

bitors ; sire, " Knight Errant " (18,154) ; dam, " Baibelle
;

" sire of dam,
"Cardigan " (12,556).

Richaed Eastwood, r
l'horney Holme, Whitewell, Lancashire : Thied Peize,

Silver Medal, for " Royal Butterfly's Pageant," red and white, 1 year

10 months 3 weeks 5 days-old, in-calf ; bred by Colonel Towneley,
Towneley Park, Burnley; sire, "Royal Butterfly" (16,862); dam,
" Pageant ;" sire of dam, "Count Glo'ster" (12,650).

Richaed.Booth, Warlaby, Northallerton, Yorkshire : the Reserved Number,
to " Lady Fragrant," roan, 1 year 4 months-old ; bred by exhibitor

;
sire,

"Lord of the Valley" (14,837); dam, "Lady Blithe;" sire of dam,
"Windsor" (14,013).

Sie Anthony de Rothschild, Bart., Aston Clinton, Tring, Buckinghamshire :

Second Peize, 10?., for " Isabella Graceful," red with little white, 10
months 3 weeks 5 days-old ; bred by exhibitor ; sire, " Fortunatus

"

(19,773) ;
dam, " Graceful;" are of dam, " Shrewsbury" (20,801).

Loed Feveesiiam, Duncombe Park, Hclmsley, Yorkshire : Second Peize, 51.,

for " Princess," roan, 9 months 5 days-old ; bred by exhibitor
;

sire,

"Vesuvius ;" dam, "Lady in White ;" sire of dam, " Skyrocket."

James Douglas : Thied Peize, Silver Medal, for " Princess of Athelstane,"

red, II months 3 weeks 4 days-old; bred by exhibitor; sire, "Watch-
man " (17,216) ;

dam, " Queen of Athelstane
;

" sire of dam, " Sir James
the Rose" (15,290).

Thomas Edwabd Pawlett, Beeston, Sandy, Bedfordshire : the Reserved
Number, to " Fair Belle," white, 11 months 1 week 2 days-old ; bred

by exhibitor
;

sire, " Englishman " (19,701) ;
dam, " Daisy ;

" sire of
dam, " Merry Lad " (14,947).
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Hereford Balls and Hull Calves.

WILLIAM Taylor, Showle Court, Ledbury, Herefordshire : First Prize, 25/.,

for " Tambarine" (2254), red, white face, 3 years 10 months 2 weeks-

old; bred by Lord Bateman, Shobdon Court, Leominster
;

sire, "Carlisle"

(828) ;
dani, " Little Beauty ;" sire of dam, " Andrew the Second " (612).

John Meredith, The Hcldre, Half-way House, Shrewsbury : Second Pbizb,

15/., for " Sunbeam " (2248), red, white face and mane, 3 years 7 months,

2 weeks (! days-old ; bred by T. L. Meire, Cound Harbour, Shrewsbury
;
sire,

" Frankey "
( 1243) ;

darn, " Rose ; " sire of dam, " Cound " (1 193).

John Albert IIollings, How Caple, Ross, Herefordshire : the Reserved

Number, to "Chieftain the Second" (1917), red, white face, 3 years 11

months 3 weeks-old ; bred by the late James Rea, Monaughty, Knighton ;

sire, " Wellington " (1112) ; dam, " Gertrude ; " sire of dam, " Chieftain
"

(930).

John Baldwin, Luddington, Stratford-on-Avon, Warwickshire : First Prize

25/., for " Battersea (18G5), red and white, 2 years 11 months 2 weeks
1 day-old ; bred by Charles Vcvers, Ivington Park, Leominster

;
sire,

" Corn Exchange " (1935) ;
dam, " Pigeon

;

" sire of dam, " Young Sir

Andrew" (1471).

George Pitt, Chadnor Court, Dilwyn, Leominster, Herefordshire : Second
Prize, 15/., for " San Jacinto," red with white face, 2 years 10 months
1 week 3 days-old ; bred by exhibitor ; sire, " Hatfield ; " dam, " Duchess ;

"

sire of dam, " White Nob."

James Marsh Bead, Elkstone, Cheltenham, Gloucestershire : the Reserved

Number, to " Peremptorily," red with white face, 2 years 5 months 3

weeks 3 days-old; bred by exhibitor; sire, "Caliban" (1163); dam,
" Beauty ; " sire of dam, " Dodmore " (1217 a).

Thomas Duckham, Baysham Court, Koss, Herefordshire : First Prize, 25?.,

for " Commodore," red, white face, 1 year 10 months 3 weeks 2 days-old
;

bred by exhibitor
;

sire, " Castor" (1900) ;
dam, " Carlisle ;

" sire of dam,
"Albert Edward" (859).

Edmund Wright, Halston Hall, Oswestry, Salop: Second Prize, 15/., for
" Lion," red, white face, 1 year 11 months 3 weeks 4 days-old; bred by
exhibitor ; sire, " Magnet 2nd " (989) ;

dam, " Lioness
;

" sire of dam,
"Carlisle" (923).

William Taylor, Showlo Court, Ledbury, Herefordshire : the Reserved
Number, for "Tainbarine the Second," red, white face, 1 year 5 months
2 weeks-old; bred by exhibitor; sire, "Tambarine" (2254); dam,
" Dewsall

;

" sire of dam, " Hereford " (968).

Edmund Wright, Halston Hall, Oswestry, Salop : First Prize 10/., for
" Sir John," red, white face, 9 months 1 week 5 days-old ; bred by exhi-

bitor; sire, "Silver Horn" (2213); dam, "Sweetmeat;" sire of dam,
" Magnet 2nd " (989).

Thomas Skinner Bradstock, Cobrey Park, Ross, Herefordshire : Second
Prize, 5/., for his red, white face and mane, 10 months 1 week 1 day-
old ; bred by exhibitor

;
sire, " Young Rambler ;

" dam, " Maria ;
" sire

of dam, " Berwick."

Hereford Coics and Heifers.

Louisa Woodgate Rea, Westonbury, Pembridge, Leominster, Herefordshire :

First Prize, 20/., for " Spangle the 2nd," red, white face, 4 years 9
months 2 weeks 1 day-old, in-milk ; bred by the late Mr. James Rea,
Monaughty, Knighton

;
sire, " Wellington ;

" dam, " Spangle."
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Louisa Woodgate Rea, Westonbury: Second Prize, 10/., for "Kate the

2nd," red, white face, 5 years 8 mouths 4 weeks 1 day-old, in-milk ; bred

by the late Mr. Thomas Rea, Westonbury; sire, "Sir Benjamin;" dam,
" Kate."

George Pitt, Ohadnor Court, Dilwyn, Leominster : the Reserved Number, to
" Sunshine," light red, 3 years G months 2 weeks 2 days-old, in-milk and
in-calf; bred by exhibitor; sire, "Luck's All;" dam, "Handsome;"
sire of dam, " Plunder."

John Baldwin, Luddington, Stratford- on-Avon, Warwickshire : First Prize,

15?., for " Duchess of Bedford 2nd," red and white, 2 years 9 months
1 week-old, in-calf ; bred by Thomas Roberts, Ivington Bury, Leominster,

Herefordshire
;

sire, " Sir Thomas " (2228) ;
dam, " Duchess of Bedford

;

"

sire of dam, " Arthur Napoleon " (910).

James Taylor, Stretford Court, Leominster : Second Prize, 10Z., for,

" Dainty 9th," red, mottle face, 2 years 11 months 2 weeks 3 days-old,

in-calf; bred by exhibitor; sire, "Croft" (937); dam, "Dainty 5th;"

sire of dam, " St. Oswall " (1378).

James Marsh Read, Elkstone, Cheltenham, Gloucestershire : the Eeserved

Number, for " Miss Southain," red, white face, 2 years 10 months 3 weeks

3 days-old, in-calf; bred by exhibitor; sire, "Caliban" (1163); dam,
" Cherry 7th ; " sire of dam, " Hotspur" (855).

John Baldwin, Luddington, Stratford-on-Avon, Warwickshire : First Prize,

15Z., for "Miss Hastings 2nd," red and white, 1 year 11 months 2 weeks
4 days-old; bred by Thomas Roberts, Ivington Bury, Leominster, Here-

fordshire ; sire, " Sir Thomas" (2228) ;
dam, " Lady Hastings ; " sire of

dam, « Master Butterfly " (1313).

Major-General the Hon. A. N. Hood, Cumberland Lodge, Windsor, Berk-

shire : Second Prize, 10?., for " Crown Princess," red and white, 1 year

9 months 4 weeks-old ; bred by the exhibitor
;

sire, " Ajax " (1843) ;

dam, "Juno ;
" sire of dam, " Brecon " (918).

John Monkiiouse, The Stow, Hereford : the Eeserved Number, to " Isabel,"

red, white face, 1 year 4 months 3 days-old; bred by exhibitor; sire,

" Chieftain ; " dam, " Violet
;

" sire of dam, " Madoc."

John Monkiiouse : First Prize, 10Z., for " Fairy Queen," red, white face,

10 months 2 days old; bred by exhibitor; sire, "Chieftain;" dam,
" Fairy ;

" sire of dam, " Formidable."

Andrew Rouse Boughton Knight, Downton Castle, Ludlow, Herefordshire :

Second Prize, 51., for " Grcyling," grey, 8 months 2 weeks 1 day-old
;

bred by exhibitor
;

sire, " Lord Grey" (2085); dam, "Snowdrop;" sire

dam, "Orlcton" (901).

Philip Turner, The Leen, Pembridge, Herefordshire : the Eeserved Number,
to " Pansy," red, white face, 11 months 3 weeks 3 days-old ; bred by
exhibitor; sire, " Boliugbroke " (1883); dam, "Florist;" sire of dam,
"Felix" (953).

Devon Bulls and Bull Calves.

Walter Farthing, Slowey Court, Bridgewater, Somersetshire: First Prize,
25?., for " Viscount," red, 4 years 7 months 2 weeks-old ; bred by exhi-
bitor

;
sire, " Sir Peregrine ; " dam, " Molly ;" sire of dam, " William."
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Jakes Meeson, Brinsworthy, North Molton, Devonshire: Second Prize, 15?.,

for " Young Salisbury " (761), red, 4 years 5 months 3 days-old; bred by
exhibitor; sire, "Napoleon" (464); dam, "Duchess" (1290) ; sire of

' dam, " Uncle Tom."'

John Azariah Smith, Bradford Peverill, Dorchester, Dorsetshire : First

Prize, 25/., for " Consitution," red, 2 years 3 months 4 weeks 1 day-old;

bred by exhibitor; sire, "Exchange" (C27); dam, '.'Kachel" (2307);
sire of dam, " Palmerston " (476).

Major-General the Hon. A. Nelson Hood, Cumberland Lodge, Windsor,

Berkshire : Second Prize, 15/., for " Prince Alfred," 2 years 10 months 4

weeks-old ; bred by H. R. H. the Prince Consort, of Windsor Castle ; sire

" Colonel " (387) ;
dam, " Fancy " (703) ; sire of dam, " William."

Walter Farthing, Stowey Court, Bridgewater, Somersetshire : the Reserved

Number, to " Stowey," red, 2 years 4 months 3 weeks-old ; bred by J.

K. Farthing, of Currypool, Bridgcwater, Somersetshire ;
sire, " Sir

Alexander;" dam, "Dairymaid;" sire of dam, "Baronet."

Walter Farthing : First Prize, 25?., for " Marquis," red, 1 year 6 months-

old ; bred by exhibitor
;

sire, " Sir Peregrine ; " dam, " Molly
;

" sire of

dam, " William."

Walter Farthing : Second Prize, 15?., for " Saint Andries," red, 1 year

8 months 4 days-old ; bred by Sir A. A. Hood, Bart., M.P., of Saint

Andries, Bridgcwater; sire, "Perfection."

George Turner, Beacon Downes, Exeter, Devonshire : the Reserved Number,
to " Van de Weyer," red, 1 year 6 months 2 weeks 4 days-old ; bred

by exhibitor; sire, "Champion;" dam, "Vaudine;" sire of dam,
" ralmerston."

George Turner: First Prize, 10?., for "Frederick 2nd," red, 7 months
3 weeks-old ; bred by exhibitor

;
sire, " The Liberal

;

" dam, " Frederica
;

"

sire of dam, " Prince Frederick."

Devon Cows and Heifers.

John Azaeiaii Smith, Bradford Peverill, Dorchester, Dorsetshire : First

Prize, 20?., for "Young Hebe," red, 4 years 9 months 3 weeks 2 days-

old, in-milk ; bred by Lord Portman, of Bryanston, Blandford, Dorset-

shire ; sire, Davey's " Napoleon 3rd " (464) ;
dam, " Hebe " (220) ; sire

of dam, "Baronet" (6).

Walter Farthing, Stowey Court, Bridgewater, Somersetshire : Second Prize,

10?., for " Cheerful," red, 8 years 1 month 1 week-old, in-milk ; bred by
Mr. Norrish, of Shoebrooke, Crediton, Devonshire.

John Azariah Smith : the Reserved Number, to " Young Gold Cup," red, 4
years 8 months 4 weeks 1 day-old, in-milk ; bred by Lord Portman, of

Bryanston, Blandford, Dorsetshire; sire, "Palmerston" (476); dam,
" Gold Cup."

Walter Farthing, Stowey Court, Bridgewater, Somersetshire : First Prize,

15?., for " Nelly," red, 2 years 2 months 1 week-old ; bred by exhibitor

;

sire, " Sir Peregrine ;" dam, " Nancy ;" sire of dam, " Duke."

Charles Hambro, Milton Abbey, Blandford, Dorsetshire : Second Prize, 10?.,

for *' Miss Portman," red, 2 years 8 months 1 week-old, in calf ; bred by
Lord Portman, Bryanston, Blandford, Dorsetshire

;
sire, " Koyal George ;"

dam, " Milkmaid ;" sire of dam, " lloyal George."
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Major-General the Hon. A. Nelson Hood, Cumberland Lodge, Windsor,

Berkshire : First Prize, 15?., for " Kose of Denmark," red, 1 year 11

months-old ; bred by exhibitor; sire, " Colonel" (387) ;
dam, " Fancy"

(703) ; sire of dam, " William."

George Turner, Beacon Downes, Exeter, Devon : Second Prize, 10/., for

" Lady Audley," red, 1 year 9 months 3 weeks-old ; bred by exhibitor

;

sire, " The Little Known ;" dam, " Fanny Fern ;" sire of dam, " West
Australian."

Major-General the Hon. A. Nelson Hood : the Reserved Number, to
" Princess Louise," red, 1 year 7 months 4 weeks-old ; bred by exhibitor

;

sire, " Saracen " (520«) ;
dam, " Svveetbriar " (1CG5) ; sire of dam, " Zou-

ave (55G).

Walter Farthing, Stowey Court, Bridgewater, Somersetshire : First Prize,

10?., for red, 8 months 1 week 3 days-old ; bred by exhibitor
;

sire,

" Viscount;" dam, "Julia ;" sire of dam, "Lord Quantock."

Sussex Bulls.

George Jenner, Parsonage House, Udimore, Rye, Sussex : First Prize, 101.,

for " The Earl " (96), red, 3 years 5 months-old ; bred by Messrs. Heas-
man, Angmering, Arundel, Sussex; sire, "Marquis" (16); dam,
"Countess " (30).

William Marshall, Bolney Place, Cuckfield, Sussex : Second Prize, 51., for

" Marmadukc," red, under 6 years-old ; bred by E. Cane, Esq., Berwick
Court, Lewes, Sussex

;
sire, " Unicorn ;" dam, " Brandy ;" sire of dam,

" Gorringe."

Sussex Cows and Heifers.

George Jenner, Parsonage House, Udimore, Rye, Sussex : First Prize, 10/.,

for " Mayflower " (356), red, 7 years 4 months-old, in-milk and in-calf

;

bred by exhibitor
;

sire, " Stonham Bull ;" dam, "Longford Cow."

William Marshall, Manor House, Bolney, Cuckfield, Sussex : Second Prize,

6/., for " Frost," red, 6 years, 5 months 3 weeks 3 days-old, in-milk

;

bred by exhibitor
;

sire, " Sultan ;" dam, " Fill-pail."

George Jenner: the Reserved Number, for "Bishop" (635), red, 4 years

5 months-old, in-milk and in-calf ; bred by exhibitor
;

sire, " Challen-

ger" (33); dam, " Bishop Cow;" sire of dam, "Knell Bull."

William Marshall, Manor House, Bolney, Cuckfield, Sussex : First Prize,

10/., for " Helen," red, 2 years 8 months 1 week-old, in-calf ; bred by
exhibitor ;

sire, " Havclock ;" dam, " Hester ;" sire of dam, " Chichester."

George Jenner, Parsonage House, Udimore, Rye, Sussex : Second Prize,

5/., for " Mayflower Twin No. 1," red, 2 years 4 months 1 week 3 days-

old, in-calf ; bred by exhibitor; sire, " Challenger" (33) ;
dam, " May-

flower" (350) ; sire of dam, " Stonham Bull."

William Marshall : the Reserved Number, to his red, 2 years 8 months-old,

in-calf; bred by exhibitor; sire, "Havclock;" dam, "Fill-pail;" sire of

dam, " Chichester."

George Jenner, Parsonage House, Udimore, Rye, Sussex, First Prize, 10/.,

lor " Selmes Heifer," red, 1 year, 5 months 2 weeks 3 days-old ; bred by
exhibitor

; sire, "Challenger" (33) ;
dam, " Selmes Cow ;" sire of dam,

"Stonhain Bull."
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George Jenner : Second Prize, 5?., for " Princess," red, 1 year 3 months-

old; bred by exhibitor; sire, " Challenger " (33) ;
dam, "Princess;"

sire of dam, " Stonham Bull."

William Marshall, Manor House, Bolncy, Cuckficld, Sussex : the Reserved

Number, to his red, 1 year 7 months 2 weeks 3 days-old; bred by ex-

hibitor; sire, "Prince Alfred;" dam, "Fanny;" sire of dam, "Have-
lock."

Channel Islands Balls.

James Dumbrell, Ditchling, Hurstperpoint, Sussex : First Prize, 10?.,

for " King Charming," light grey, 2 years 6 months-old (Jersey); bred

by Mr. Labey, Jersey ;
sire, " Prince Albert."

James Ddmbrell : Second Prize, 51., for ** Prince Arthur," grey and tan, 1

year 3 months 1 week 5 days-old (Jersey) ; bred by exhibitor; sire, "St.

Helier;" dam, "Myrtle."

James Dumbrell: the Reserved Number, to " Wickham," dark grey and

tan, 2 years 5 months-old (Jersey) ; bred by Mr. J. Labey, Grouville,

Jersey.

Channel Islands Cows and Heifers.

James Dumbrell : First Prize, 101., for " Lavender," grey and white, about

8 years-old (Jersey), in-calf ; bred by M. Gibot, Jersey.

Lawrence Fowler, Little Bushcy Farm, Watford, Herts : Second Prize, 51.,

for " Primrose," red and white, 4 years 11 months-old (Jersey), in-milk

and in-calf; bred by Mr. Aubin, St. Saviour's, Jersey.

Thomas Wilson, Shotley Hall, Shotley Bridge, Gateshead, Northumberland

:

Third Prize, Silver Medal, for fawn and white, 8 years-old (Alderncy),

in-milk and in-calf ; bred by Mr. Fowler.

Eichard Eastwood, Thomey Holme, Clitheroe, Lancashire : the Reserved

Ntimber, to " Tit," fawn and white, 4 years-old (Channel Islauds), in-

milk ; breeder unknown.

James Dumbrell, Ditchling, Hurstperpoint, Sussex : First Prize, 10/., for

" Geranium," lemon and white, 2 years 5 months-old (Jersey,) in-calf
;

bred by exhibitor
;

sire, " Prince Peacock."

James Dumbrell : Second Prize, 51., for " Cowslip," lemon and white, 2
years 10 months-old (Jersey), in-calf ; bred by exhibitor

;
sire, " Pea-

cock;" dam, "Lemon."

Ayrshire Bulls.

John Stewart, Burnside Cottage, Strathaven, Lanarkshire : First Prize, 20?.,

for " Defiance," white and brown, 2 years 2 months 3 weeks-old ; bred

by Matthew Gilmour, Gree, Berth, Ayrshire.

John Stewart : Second Prize, 10?., for " Marquis," white and dark brown, 2
years 2 months 2 w-eeks-old ; bred by Piobert M'Kean, Lumloch, Cadder,
Lanarkshire

;
sire, " Sir Colin."

William Scott, Cranberry, Ecclefechan, Dumfriesshire : First Prize, 20?.,
" Sir Walter Scott," white roan, 1 year 4 months-old ; bred by exhibitor

;

sire, " Sir Colin 2nd ;" dam, " Swanie;" sire of dam, "Jack."

The Duke of Hamilton and Brandon, Hamilton Palace, Hamilton, Lanark-
shire : Second Prize, 10?., for his white and red, 1 year 2 months-old

;

bred by exhibitor.

/2
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The Duke of Hamilton and Brandon : the Reserved Number, to his red

and white, 1 year 2 mouths-old ; bred by Lawrence Drew, Merry ton,

Hamilton, Lanarkshire.

Ayrshire Cows and Heifers.

The Duke of Hamilton and Brandon: First Frize, 15?., for "Park,"

white and red, 3 years 1 month-old, in-calf; bred by Lawrence Drew,
Merryton, Hamilton, Lanarkshire.

The Duke of Hamilton and Brandon : Second Prize, 51., for his black,

3 years 2 months-old, in-milk ; breeder unknown.

The Duke of Hamilton and Brandon : the Reserved Number, to " Scott,"

red and white, 4 years 2 months-old, in-calf; bred by Lawrence Drew,

Merryton, Hamilton, Lanarkshire.

The Duke of Hamilton and Brandon : First Prize, 101, for " Castleton,"

red and white, 2 years-old, in-calf ; bred by Lawrence Drew, Merryton,

Hamilton.

The Duke of Hamilton and Brandon : Second Prize, 51., for " Ruther-

glen," white and red, 2 years 2 months-old, in-calf; bred by Lawrence
Drew, Merryton, Hamilton.

John Stewart, Burnside Cottage, Strathaven, Lanarkshire : the Reserved

Number, to "Beauty," flecked, 2 years 2 months 2 weeks-old, in-calf;

bred by James Logan, Stonyholme, Kilbimic, Ayrshire.

The Duke of Hamilton and Brandon : First Prize, 101., for " Ca3tel-

ton," white and red, 1 year 2 months-old ; bred by exhibitor.

The Duke of Hamilton and Brandon : Second Prize, 51., for "Air-
blaes." white and red, 1 year 1 month-old ; bred by exhibitor.

John Stewart, Burnside Cottage, Strathaven, Lanarkshire : the Reserved

Number, to " Broom," white with light brow, 1 year 2 months-old ; bred

by Kobert Kerr, Broom, Mearns, Renfrewshire.

Scotch Polled Bulls—except Galloioays.

Robert Walker, Hillside House, Portlethcn, Aberdeen : First Prize, 201,

for " Foxmaule " (305), black, 5 years 1 month G clays old (Scotch

polled); bred by exhibitor; sire, "Marquis," (212); dam, "Matilda
Fox " (302) ; sire of dam, " Cupbearer" (59).

Alexander Paterson, Mulben, Blackhillock-by-Keith, Co. Elgin : Second
Prize, 10/., for "Prince of Wales," black, 4 years 4 months 3 weeks 5

days-old (Scotch polled) ; bred by George Brown, Watertown, Fochabers,

Elgin; sire, "Prince Albert;" dam, "Kate."

William M'Combie, Tillyfour, Aberdeen : First Prize, 201., for his black, 1

year 5 months-old (Angus polled) ; bred by exhibitor
; sire, " Black

Prince;" dam, "Charlotte;" sire of darn, "Angus."

Scotch Polled Cows and Heifers—except Galloways.

William M'Combie: First Prize, 151, for his " Pride of Aberdeen," black,

8 years 5 months-old (Angus polled), in-milk ; bred by exhibitor
;

sire,

" Hanton ;" dam, " Charlotte ;" sire of dam, " Angus."

William M'Combie : Second Prize, 51., for his " Charlotte," black, 13 years

5 months-old (Angus polled), in-milk ; bred by exhibitor
;

sire, " Angus
;"

dam, " Lola Montes ;" sire of dam, " Monarch,"
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William M'Comme : First Prize, 10?., for his black, 2 years 5 months-old

(Angus polled), in-calf; bred by exhibitor.

William M'Comme : Second Prize, 61., for his black, 2 years 5 months-old

(Angus polled), in-calf; bred by the Trustees of the late Mr. Scott, Bal-

wyllo, Brechin, Forfar.

William M'Comme : First Prize, 10?., for his black, 1 year 4 months-old

(Angus polled) ; bred by exhibitor.

William M'Comme : Second Prize, 5?., for his black, 1 year 5 months-old

(Aberdeen and Angus polled) ; bred by exhibitor.

Lord Kinnaird, Rossie Priory, Inchture, Perthshire, the Reserved Number, to

"Binn's Delight," black, 1 year, 2 months 1 week 3 days-old (Polled

Angus) ; bred by William Watson, Binns, Dundee
;

sire, " Hugh 2nd ;"

dam, " Binn's Blossom ;" sire of dam, " President 2nd."

Scotch Horned Bulls.

The Duke of Athole, Blair Castle, Blair Athole, Perthshire : First Prize,

20?., for his red, 3 years 2 months 2 weeks-old (West Highland) ; bred

by the late Marquis of Breadalbane, Taymouth Castle, Aberfeldy, Perth-

shire.

Viscount Boyne, Brancepeth Castle, Durham : Second Prize, 10?., for his

cream, 4 years 2 months-old (West Highland) ; bred by exhibitor.

Tiie Duke of Athole, Blair Castle, Blair Athole, Perthshire : First Prize,

20?., for " Gille Dubh," black, 1 year 4 months 2 weeks 5 days-old (West
Highland) ; bred by exhibitor

;
dam, " Dubh Chiar."

The Duke of Athole : Second Prize, 10?., for " Oscar," brindled, 1 year 5
months 3 weeks 5 days-old (West Highland) ; bred by exhibitor.

Scotch Horned Cows and Heifers.

The Duke of Athole : First Frize, 15?., for " Rosie," red, 7 years 4
months-old (West Highland),- in-milk ; bred by the late Marquis of

Breadalbane, Taymouth Castle, Aberfeldy, Perthshire.

The Duke of Athole : Second Prize, 5?., for " Emily," brindled, 6 years 1

month 1 week 4 days-old (West Highland), in-milk ; bred by the late

Marquis of Breadalbane, Taymouth Castle, Aberfeldy, Perthshire
;
dam,

" Beauty."

William Potts, Crook, Rothbury, Northumberland : the Reserved Number,
to his dun, 4 years 8 months-old, in-milk ; breeder unknown.

Bulls of other Established Breeds.

Lord Sondes, Elmham Hall, Thetford, Norfolk : First Prize, 10?., for
" Rufus," red, 3 years 8 months-old (Norfolk polled) ; bred by T.

W. George, Eaton, Norwich.

Sir Edward Kerrison, Bart., M.P., Brome Hall, Scole, Suffolk : Second
Prize, 5?., for " Eclipse," red, 3 years 4 months 4 days-old (Suffolk

polled); bred by Samuel Wolton, Newbourn Hall, Woodbridge, Suffolk
;

sire, " Nonpareil ;" dam, " Cossett."

Barnabas Collins, Hunston, Ixworth, Suffolk : First Prize, 10?., for
" Richard I.," red, 3 years 4 months 4 days-old (Suffolk) ; bred by
exhibitor

;
sire, " Nelson ;" dam, " Cherry."

Lord Sondes, Elmham Hall, Thetford, Norfolk : Second Prize, 5?., for
" Red Jacket 4th," red, 1 year 9 months-old (Norfolk polled) ; bred by
James Nicholson, Grassenhall, Dereham, Norfolk.
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Coics and Heifers of other Established Breeds.

Lord Sondes : First Prize, 10/., for " Fillpail," red, 5 years-old (Norfolk

polled), in-milk and in-calf ; bred by .John Davey, Necton, Shipdhain,

Norfolk.

Lord Sondes : Second Prize, 51., for " Crocus," red, 7 years 1 month-old
(Norfolk polled), in-milk and in-calf ; bred by exhibitor.

Sir Willoughby Jones, Bart., Cranmer Hall, Fakenham, Norfolk : Third
Prize, Silver Medal, for " Buttercup," red, 3 years 2 months 3 weeks 4

daysLold (Norfolk red polled), in-calf; bred by Robert Thompson, Bar-

ningham, Thetford, Norfolk.

Sir Edward Kerrison, Bart., M.P., Brome Hall, Scole, Suffolk : the Eeserved

Number, to " Oakly," red, 8 years-old (Norfolk polled), in-milk and in-

calf ; breeder unknown.

Lord Sondes, Elmham Hall, Thetford : First Prize, 10Z., for " Cherry,"

red, 2 years 7 months-old (Norfolk polled), in-calf ; bred by exhibitor.

Sir Willoughby Jones, Bart., Cranmer Hall, Fakenham : Second Prize, 5/.,

for " Sweetbriar," red, 2 years 3 months-old (Norfolk polled), in-calf;

bred by exhibitor
;

sire, " lied Jacket ;" dam, '•' Cherry."

Lord Sondes, Elmham Hall, Thetford : the Reserved Number, to " Pink." 2
years 6 months-old (Norfolk polled), in-calf ; bred by exhibitor.

Barnabas Collins, Hunston, Ixworth, Suffolk : First Prize, 101., for " Prin-

cess," blood red, 1 year 4 months 3 days-old (Suffolk) ; bred by exhibitor

;

sire, " Sammy ;" dam, " Rose ;" sire of dam, " Red Rover."

Sir Willodghby Jones, Bart., Cranmer Hall, Fakenham : Second Prize,

51., for "Bijou," red, 1 year 1 month 1 week 3 days-old (Norfolk red

polled) ; bred by Stephen Leeds, North Barsham, Fakenham, Norfolk.

Lord Sondes, Elmham Hall, Thetford : the Eeserved Number, to " Bell," red,

1 year 8 months-old (Norfolk polled) ; bred by exhibitor.

HOKSES.

Tiim-ough-bred Stud Horses.

Charles and James Moffitt, Kirklington Park, Carlisle, Cumberland : First
Prize, 100Z., for " Laughingstock," bay, 5 years-old ; bred by Sir Charles

Monck, Belsay Castle, Newcastle-on-Tyne
;

sire, " Stockwell ;" dam,
" Gaiety ;" sire of dam, Touchstone."

Edward George Simpson, Levent Bridge, Yarm, Yorkshire : Second Prize,

2ol., for " Cavendish," brown, 8 years-old ; bred by William Robinson,

Eichmond, Yorkshire
;

sire, " Voltigeur ;" dam, " Countess of Bur-
lington ;" sire of dam, " Touchstone."

Sir Charles M. L. Monck, Belsay, Newcastle-on-Tyne : the Eeserved
Number, to " Gamester," bay, 8 years-old ; bred by exhibitor; sire,

" The Cossack ;" dam, " Gaiety ;" sire of dam, " Touchstone."

Hunter Stallions.

Joseph Casson, Middleton Lodge, TJphall Edinburgh : First Prize, 251., for

"Mottley," brown, 12 years- old ; bred by Mr. Rickaby (address un-
known)

; sire, " Touchstone ;" dam, " Lanercost Mare ;" sire of dam,
" Lanercost."
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Hunter Brood Mares.

John Brown, Wiggonby, Wigton, Cumberland : First Prize, 15?., for

"Sally," bay, 12 years-old (with foal at foot); bred by Mr. Chambers,
Pelutho, Wigton

;
sire, " Galaor;" dam, " Madame ;" sire of dam, "Re-

triever."

William T. Scarth, Keverstonc Grange, Darlington : Second Prize, 10?., for

" Plucky," brown, 19 years-old (with foal at foot); bred by Mr. l!an,

Piercebridge, Darlington
;

sire, " Ninirod ;" sire of dam, " Cuvtius."

Charles Moffatt, Crosby-on-Eden, Carlisle : the Reserved Number, to his

brown, 13 years-old (in foal) ; bred by John Chambers, Pelutho, Abbey
Holme, Cumberland; sire, "Galaor;" sire of dam, "Retriever."

Hackney Brood Mares.

Richard Britton, Leeds Pottery, Leeds : First Prize, 15?., for " Fanny,"
black, 12 years-old (with foal at foot) ; breeder unknown.

Francis Cook, Thixendale, Malton, Yorkshire : Second Prize, 107., for " The
British Queen," bay, 6 years-old (in foal) ; bred by exhibitor

;
sire,

"British Champion;" dam, " Evening Star;" sire of dam, "Cook's
Wildfire."

Pony Stallions.

Robert Norman and Son, High Close, Aspatria, Cumberland : First Prize,

15?., for " Jack," chesnut, 4 years-old ; bred by exhibitors
;

sire, " Poten-
tate" dam, " Jessie."

William and Stephen Hodgson, Rodderup, Penrith Alstan, Cumberland

:

Second Prize, 5?., for " Glengarry,'* dark bay, 9 years-old ; bred by Mr.
Graham, Bald Howe, Matterdale, Cumberland

;
sire, " Mountain Ranger."

Pony Mares.

George Heppel Ramsay, Derwent Villa, Newcastle : First Prize, 10?., for

" Beauty ," grey, 8 years-old ; bred by the Rev. Mr. Bird, Challerton,

Hexham, Northumberland.

George Heppel Ramsay : Second Prize, 5?., for " My Lady," grey, 6 years-

old ; breeder unknown.

Agricultural Stallions not qualified to compete as Suffollcs or Clydesdales.

Samuel Strickland, Headlcy Hall, Tadcaster, Yorkshire : First Prize, 20?.,

for " Lincolnshire," brown, 6 years-old ; breeder unknown; sire, " Young
Waxwork ;" sire of dam, " Ploughboy."

Matthew Reed, Beamish Burn, Chester-le-Street, Durham : Second Prize,

10?., for " England's Glory," bay, 8 years-old ; bred by W. Pank, Bo-

rough Fen, Northamptonshire
;

sire, " England's Glory ;" dam, " Sweep ;"

sire of dam, " Thumper."

Robert Orange, Bedlington, Northumberland : Third Prize, Silver Medal,

for " Conqueror," grey, 3 years-old ; bred by Mr. Lilburn, Preston, North
Shields

;
sire, " Young Conqueror ;" sire of dam, " Industry."

Thomas and Samuel Fyson, Warboys, Hunts. : the Reserved Number, to
" Young England's Glory," bay, 4 years-old ; bred by exhibitors

;
sire,

" England's Glory ;" dam, "Lightsome."
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Samuel Strickland, Headley Hall, Tadcaster, Yorkshire : First Prize, 15?.,

for " General Garibaldi," roan chesnut, 2 years-old ; bred by exhibitor
;

sire, " Sampson ;" dam, " Blossom ;" sire of dam, " Great Britton."

John Henderson, Hossley Hill, South Shields: Second Prize, 10?., for
" Victor," bay, 2 years-old ; bred by exhibitor

; sire, " England's Glory ;"

dam, "Damsel;" sire of dam, " Farmer's Glory."

Thomas Irwin, High Spen, Winlaton, Durham : the Reserved Number, to
" Emulator," dark bay, 2 years-old ; bred by William Johnsori, Dauial,
Ryton, Durham; sire, "Young Sampson."

Agricultural Mares and Foals not qualified to compete as Suffolhs or

Clydesdales.

John B. Dixon, Hollings Farm, Ebchester, Northumberland : First Prize,

20?., for " Jolly," dark brown, 18 years-old ; bred by John Dixon, Broad
Oak, Ebchester

;
sire, " Nelson Ball dam, " Blossom ;" sire of dam,

" Raven."

Samuel Thompson, Peel Hall Farm, Skipworth, Selby, Yorkshire : Second
Prize, 10?., for "Diamond," black, 5 years-old ; bred by exhibitor

;
sire,

"Black Douglas ;" dam, " Darby ;" sire of dam, " Little John."

Jonathan M. Pattison, Norwood, Gateshead : the Reserved Number, to
" Jolly," bay, 4 years-old ; bred by exhibitor

; sire, " England's Glory ;"

dam, " Jolly ;" sire of dam, " Wallace."

Agricultural Fillies not qualified to compete as Suffolhs or Clydesdales.

John Eden, Beamish Park, Fence Houses, Durham : First Prize, 15?., for

" Beauty," bay, 2 years-old ; bred by exhibitor
;

sire, " England's Glory ;"

dam, "Damsel;" sire of dam, "Wallace."

Matthew Reed, Beamish Burn, Chester-le-Street, Durham : First Prize,

15?., for " George 2nd," grey, 14 years-old ; bred by Mr. Dodd, Byfield,

Northampton
; sire, " Brown George."

Dray Stallions.

William Dickman, Lumley, Fence Houses, Durham : First Prize, 20?.,

for " Young England," grey, 2 years-old ; bred by exhibitor
;

sire, " Eng-
land's Glory ;" dam, " Nonpareil."

Bray Mares and Foals.

William Dickman : First Prize, 15?., for his grey, 6 years-old ; bred by
exhibitor

;
sire, " Nonpareil."

Suffolk Stallions.

Edmund Cottingham, Dunningworth Hall, Saxmundham, Suffolk : First
Prize, 20?., for " Talbot," chesnut, 4 years-old ; bred by J. G. Sheppard,

Campsey Ashe, Wickham Market, Suffolk
;

sire, " Capon's Duke ;" dam,
" Doughty ;" sire of dam, " Ajax."

Charles Body, Alton Hall, Stutton, Ipswich: Second Prize, 10?., for "Con-
queror," chesnut, 5 years-old ; bred by exhibitor

;
sire, " Hero ;" sire

of dam, " Old Briton."

Hicnry Giles, Croxton Park, Thctford, Norfolk : First Prize, 15?., for

" Ploughboy," chesnut, 2 years-old ; bred by exhibitor
;

sire, " Boxer ;"

dam, "Brock ;" sire of dam, "Prince."
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William THOMPSON, junr., Rose Cottage, Tliorpc, Colchester, Essex : Second
Prize, 10/., for " Garibaldi," chesnut, 2 years-old ; bred by exhibitor

;

dam, " Brock."

Suffolk Mares and Foals.

Sin T. T5. Lennabd, Bart., Belhus, Avelcy, Romford, Essex : First Prize,

20/., for " Canterbury Nun," chesnut, G years-old ; bred by Mr. Buck,

Creetingham, Wickham Market, Suffolk; sire, "The Hero;" sire of dam,
" Captain."

Sm Edward Kerrison, Bart., M.P., Brome Hall, Scole, Suffolk: Second
Prize, 10/., for " Lady Jane," chesnut, 5 years-old ; breeder unknown.

Clydesdale Stallions.

Anthony Grierson, Kelhead, Annan, Dumfriesshire : First Prize, 20/., for

" The Benecia Boy," bay, 5 years-old ; bred by Robert Lochead, Glenshin-

noch, Bishopton, Paisley, Renfrewshire ;
sire, " Young Sampson ;" sire of

dam, " Prince Royal."

David Piddle, Kilhourie, Duntocher, Dumbartonshire : First Prize, 15/.,

for " Young Sir Walter Scott," dark bay. 2 years-old ; bred by William
Moffat, Shirna, Kirkintilloch, Dumbartonshire

;
sire, " Sir Walter Scott

;"

dam, " Jessie."

Robert Moffat, Dormanstcads, Stapleton, Brampton, Cumberland : Second
Prize, 10/., for " Clyde," brown, 2 years-old ; bred by Messrs. Bell, Nook
Erthington, Brampton, Cumberland

; sire, " Lofty ;" sire of dam,
" Young Clyde."

Clydesdale Mares and Foals.

James Marr, Alderstone, Mid Calder, Midlothian : First Prize, 20/., for

"Jess," brown, 7 years-old; breeder unknown.

John Muir, Lockfergus, Kirkcudbright : Second Prize, 10/., for " Rosy," grey,

7 years-old ; bred by Mr. Pattie, Dalriskan, Dumfries
;

sire, " Lord
Byron ;" dam, " Rosy."

Clydesdale Fillies.

The Duke or Hamilton and Brandon, Hamilton Palace, Hamilton, Lanark-
shire : First Prize, 15/., for his bay, 2 years-old ; bred by John Barr,

Barangray, Bishoptown, Renfrewshire
;

sire, " Garibaldi ;" dam, " Dar-
ling."

SHEEP.

Leicester Bams.

John Borton, Barton House, Malton, Yorkshire : First Prize, 20/., for his

1 year 3 months-old ; bred by exhibitor.

TnoMAS Edward Pawlett, Beeston, Sandy, Beds : Second Prize, 10/., for

his 1 year 3 months-old ; bred by exhibitor.

Lieutenant-Colonel William Inge, Thorpe Constantine, Tamwortli, Staf-
fordshire : Third Prize, Silver Medal, for his 1 year 4 months-old ; bred
by exhibitor

;
sire, " C. N."
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John Borton, Barton House, Malton, Yorkshire : the Reserved Number, to

his 1 year 3 months-old ; bred by exhibitor.

Robert Ward Cresvvell, Ravenstone, Ashby-de-la-Zouch, Leicestershire

:

First Prize, 201,, for his 3 years 4 months-old ; bred by exhibitor.

Robert Ward Creswell, Second Prize, 10/., for his 3 years 4 months-old

;

bred by exhibitor.

George Turner, Beacon Downes, Exeter, Devonshire: Third Prize, Silver

Medal, for his 3 years 4 months-old ; bred by exhibitor.

George Turner, the Reserved Number, to his 2 years 4 months-old ; bred by
exhibitor.

Leicester Ewes—Pens of Five.

Samuel Wiley, Brandsby, York ; First Prize, 15/., for his about 1 year

3 months-old ; bred by exhibitor.

Lieutenant-Colonel William Inge, Thorpe Constantino, Tamworth :

Second Prize, 10?., for his 1 year 4 months-old ; bred by exhibitor
;

sire, " C. N."

Thomas Harris, The Chase, TJlceby, Lincolnshire: the Reserved Number, to

his 1 year 3 months 2 weeks-old ; bred by exhibitor.

Cotswold Bams.

Edward Handy, Sierford, Cheltenham, Gloucestershire : First Prize, 20/.,

for his 1 year 3 months 2 weeks-old ; bred by exhibitor.

John Wells, Hampnett, Northleach, Gloucestershire : Second Prize, 10/.,

for his 1 year 3 months 3 weeks-old ; bred by exhibitor.

Edward Handy, Sierford, Cheltenham : Third Prize, Silver Medal, for his

1 year 3 months 2 weeks-old ; bred by exhibitor.

William Lane, Bromfield Farm, Northleach, the Reserved Number, to his

1 year 3 months 2 weeks-old ; bred by exhibitor.

Thomas Beale Browne, Salperton Park, Andoversford, Gloucestershire

:

First Prize, 20/., for his 4 years 3 months-old ; bred by exhibitor.

William Lane, Bromfield Farm, Northleach : Second Prize, 10Z., for his

3 years 4 months-old ; bred by exhibitor.

Thomas Beale Browne, Salperton Park, Andoversford : Third Prize, Silver

Medal, for his 3 years 3 months-old ; bred by exhibitor.

William Lane, Bromfield Farm, Northleach : the Reserved Number, to his

3 years 3 months-old ; bred by exhibitor.

Cotsivold Ewes—Pens of Five.

John Wells, Hampnett, Northleach : First Prize, 15/., for his 1 year

3 months 2 weeks old ; bred by exhibitor.

William Lane, Bromfield Farm, Northleach : Second Prize, 10/., for his

1 year 3 months-old ; bred by exhibitor.

William Lane, the Reserved Number, to his 1 year 3 months-old ; bred by
exhibitor.

Lincoln and oilier Long-woolled Bams.

Robert Wright, Nocton Heath, Nocton, Lincolnshire : First Prize, 20/.,

for his 1 year 3 months 3 weeks-old ; bred by exhibitor.

Robert Wright : Second Prize, 10/., for his 1 year 3 months 3 weeks-old ;

bred by exhibitor.
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John Lynx, Churoh Farm, Stroxton, Grantham, Lincolnshire : ThUU> Prize,

Silver Medal, for his 1 year 4 months-old; bred by exhibitor; sire,

" Battersca Royal."

Thomas Bumpstead Marshall, Branston, Lincoln : tho Reserved Sumter
to his 1 year 4 months-old ; bred by exhibitor.

Thomas Bumpstead Marshall : First Prize, 20?., for his 4 years 4 months-
old ; bred by exhibitor.

Thomas Bumpstead Marshall : Second Prize, 10Z., for his 2 years 4 months-
old ; bred by exhibitor.

Robert Wright, Nocton Heath, Nocton, Lincolnshire : the Reserved Number,
to his 3 years 3 months-old ; bred by John Dixon, Harmston, Lincoln-

shire.

Lincoln and other Long-icoolled Ewes—Pens of Five.

Robert George Frederick Howard, Temple Bruer, Lincoln: First Prize,

151., for his 1 year 4 months-old ; bred by exhibitor.

Thomas Humpstead Marshall, Branston, Lincoln : Second Prize, 10?., for

his 1 year 4 months-old ; bred by exhibitor.

Robert George Frederick Howard, Temple Bruer, Lincoln ; the Reserved

Number, to bis 1 year 4 months-old ; bred by exhibitor.

Oxfordshire Doivn Bams.

George Wallis, Old Shifl'ord, Bampton, Faringdon, Oxfordshire : First
Prize, 201., for his 1 year 5 months 2 weeks-oid ; bred by exhibitor.

George Wallis : Second Prize,' 10?., for his 1 year 5 months 2 weeks-old
;

bred by exhibitor.

George Wallis : Third Prize, Silver Medal, for his 1 year 5 mouths
2 weeks-old ; bred by exhibitor.

John Bryan, Southleigh, Witne}', Oxfordshire : the Reserved Number, to

his 1 year 4 months-old ; bred by exhibitor.

George Wallis : First Prize, 20?., for his 3 years 5 months 2 weeks-old

;

bred by exhibitor.

George Wallis : Second Prize, 10?., for bis 2 years 5 months, 2 weeks-old ;

bred by exhibitor.

George Wallis : the Reserved Number, to his 3 years 5 months 2 weeks-old
;

bred by exhibitor.

Oxfordshire Down Ewes—Pens of Five.

Henry Overman, Weasenham, Rougham, Norfolk, First Prize, 15?., for his

1 year 4 months 2 weeks-old ; bred by exhibitor.

The Duke of Marlborough, Blenheim Palace, Woodstock, Oxfordshire :

Second Prize, 10?., for his 1 year 3 months 2 weeks-old ; bred by
exhibitor.

The Executors of the late Samuel Treadwell, Upper Wincheudon, Waddes-
don, Aylesbury, Buckinghamshire : the Reserved Number, to their about
1 year 5 months-old ; bred by exhibitors.

South Down Rams.

Lord Walsingham, Merton Hall, Thetford, Norfolk : First Prize, 20?., for his

1 year 4 months-old ; bred by exhibitor.

Lord Walsingham : Second Prize, 10?., for his 1 year 4 months-old ; bred
by exhibitor.
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William Rigden, Hove, Brighton : Third Prize, Silver Medal, for his 1 year

4 mouths-old ; bred by exhibitor.

Lord Walsingham : the Beserved Number, to his 1 year 4 months-old

;

bred by exhibitor.

John Waters, Motcomb, Eastbourne, Sussex: First Prize, 201., for his

2 years 3 months 2 weeks-old ; bred by exhibitor.

William Rigden, Hove, Brighton : Second Prize, 10?., for his 2 years

4 months-old ; bred by exhibitor.

The Duke of Richmond, Goodwood, Chichester, Sussex : Third Prize, Silver

Medal, for his 2 years 4 months-old ; bred by exhibitor.

The Earl of Radnor, Coleshill House, Highworth, Wilts: the Beserved

Number, to his 2 years 4 months-old ; bred by exhibitor
;

sire, " Coles-

hill."

South-Down Ewes—Pens of Five.

Lord Walsingham, Merton Hall, Thetford, Norfolk : First Prize, 15Z., for

his 1 year 4 months-old ; bred by exhibitor.

The Ddke of Richmond, Goodwood, Chichester, Sussex : Second Prize, 101.,

for his 1 year 4 months old; bred by exhibitor.

The Earl of Radnor, Coleshill House, Highworth : the Beserved Number,
to his 1 year 4 months-old ; bred by exhibitor

;
sire, " Battersea," dam,

" Rigden's No. 5, 1862."

* Shropshire Bams.

Edward Thornton, Pitchford, Shrewsbury, Shropshire : First Prize, 201.,

for his 1 year 3 months 1 week-old ; bred by exhibitor
;

sire, " Thorn-
ton," sire of dam, "Park Lord."

Henry Matthews, Montford, Shrewsbury : Second Prize, 101., for his
" Montford," 1 year 3 months 2 weeks-old ; bred by exhibitor.

John Coxon, Freeford, Lichfield, Staffordshire : Third Prize, Silver Medal,

for his " Novelty," 1 year 3 months 2 weeks-old ; bred by exhibitor

;

sire, " Nobleman."

Sampson Byrd, The Lees Farm, Stafford : the Beserved Number, to his
" Patentee 5th," 1 year 3 months 2 weeks-old ; bred by exhibitor

;
sire,

" Constitution ;" sire of dam, " Patentee."

John Coxon, Freeford, Lichfield, Staffordshire : First Prize, 201., for his
" Black Knight," 2 years 3 months 2 weeks-old ; bred by exhibitor

;
sire,

" Valiant the 2nd," sire of dam, " Lord Flash."

Pryce William Bowen, Shrawarcline Castle, Shrewsbury : Second Prize,

101., for his 2 years 3 months 2 weeks-old ; bred by exhibitor.

Joseph Simpson, Spofforth Park, Wetherby, Yorkshire : the Beserved Number,
to his 4 years 3 months 2 weeks-old ; bred by Lord Wenlock.

Shropshire Ewes—Pens of Five.

Henry Matthews, Montford, Shrewsbury : First Prize, 151., for his 1 year

3 months 2 weeks -old ; bred by exhibitor.

Henry Smith, Sutton Maddock, Shiffnal, Shropshire : Second Prize, 101., for

his 1 year 4 months 1 week-old ; bred by exhibitor.

Edward Holland, Esq., M.P., Pumbleton Hall, Evesham, Gloucestershire :

Thied Prize, Silver Medal, for his 1 year 4 months-old; bred by exhi-

bitor.
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James and Edward Crane, Shrawardine, Shrewsbury : the Reserved Number,
to their 1 year 3 months 1 week-old ; bred by exhibitors

;
sire, " Celebrity

the 2nd ;" sire of dam, " Juckes."

Hampshire and other Short-woolled Bams.

William Browne Canning, Elston Hill, Devizes, Wiltshire : First Prize,

201., for bis 1 year 4 months 3 weeks-old ; bred by exhibitor.

.Stephen King, Bockhampton, Lambourne, Berkshire : Second Prize, 10?.,

for his 1 year 4 months 2 weeks-old ; bred by exhibitor.

Stephen King : the Reserved Number to his 1 year 4 months 2 weeks-old
;

bred by exhibitor.

William Humfret, Oak Ash, Chaddleworth, Wantage, Berkshire : First
Prize, 201. , for his 2 years 5 months 2 weeks-old ; bred by exhibitor.

Christopher Rose, Zeals Green, Merc, Wiltshire : Second Prize, 101., for his

2 years 4 months 2 weeks 6 days-old ; bred by Mr. Waters, Stratford

Subcastle, Salisbury, Wiltshire.

William Humfrey, Oak Ash, Chaddleworth, Wantage : the Reserved Number
to his 2 years 5 months 1 week-old ; bred by exhibitor.

Hampshire and other Short-woolled Ewes—Pens of Five.

William Browne Canning, Elston Hill, Devizes, Wiltshire : First Prize,

151., for his 1 year 4 months 2 weeks-old ; bred by exhibitor.

William. Humfrey, Oak Ash, Chaddleworth, Wantage : Second Prize, 10?.,

for his 1 year 5 months-old ; bred by exhibitor.

Stephen King, Bockhampton, Lambourne : the Reserved Number, to his

1 year 4 months 2 weeks-old ; bred by exhibitor.

Cheviot Bams.

Thomas Elliot, Hindhope, Jedburgh, Roxburghshire : First Prize, 15?., for

his 1 year 2 months 3 weeks-old ; bred by exhibitor.

John McGregor, Riggheads, Lochmaben, Dumfries : Second Prize, 5?., for

his " Garibaldi," 1 year 2 months 3 weeks-old ; bred by exhibitor
;

sire,

" Hector ;" sire of dam, " Robinson."

Robert Borland, Auchincairn, Thornhill, Dumfries : Third Prize, Silver

Medal, for his 1 year 3 months-old ; bred by exhibitor
;

sire, " Perth
;"

sire of dam, " Robson."

James Paterson, Terrona, Langholm, Dumfriesshire: the Reserved Number,
to " Conservator," 1 year 2 months 2 weeks-old

;
sire, " Thirlie."

John Robson, Bymess, Rochester, Northumberland : First Prize, 15?., for

"Nully," 2 years 3 months old ; bred by exhibitor; sire, " Andrew."

John Robson : Second Prize, 5?., for " Johnny," 2 years 3 months-old ; bred

by exhibitor
;

sire, " Andrew."

John Robson : the Reserved Number, to " Caffy," 2 years 3 months-old ; bred
" by exhibitor

;
sire, " Andrew."

Cheviot Ewes—Pens of Five.

Robert Borland, Auchincairn, Thornhill, Dumfries : First Prize, 10?., for

his 1 year 3 months-old ; bred by exhibitor; sire, " Perth ;" sire of dam,
" Robson."
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Thomas Elliot, Hindhope, Jedburgh, Roxburghshire : Second Prize, 5?., for

his 1 year 2 months 2 weeks-old ; bred by exhibitor.

Robert Shoutreed, Attonburn, Kelso, Roxburghshire : the Reserved Number,
to his 1 year 2 mouths 2 weeks-old ; bred by exhibitor.

Blaclcfaced Bams.

William Ward, Forest Hall, Kendal, Westmoreland : First Prize, 151.,

for his 1 year 2 months 2 weeks-old ; bred by exhibitor.

Henry Walton, Appletree Shield, West Allen, by Haydon Bridge, North-
umberland : Second Prize, 51., for " the Bloom of the Hather," 1 year

2 months 2 weeks 6 days-old ; bred by Mr. White, Westburnhope, fiex-

hamshire, Northumberland
;

sire, " The Pride of the Hather f sire of

dam, " The King of the Mountain."

Alexander Wearing Long, Mint Cottage, Kendal, Westmoreland : the

Beserved Number, to his 1 year 3 months-old ; bred by exhibitor.

William Ward, Forest Hall, Kendal : First Prize, 151., for his " Geordic,"

5 years 2 months 2 weeks-old ; bred by George Hudson, Longsledale,

Kendal, Westmoreland.

George Hedley, Otterstone Lee, Bellingham, Northumberland : Second
Prize, 5/., for his " Sultan," 5 years 3 months-old ; bred by John Rod-
dam, of Newfold House, Allendale Town, Durham.

Charles Summers, Whitfield, Haydon Bridge, Northumberland : the Beserved

Number to his " Jock," 3 years 3 months-old ; bred by Mathew White,
Westburnhope, Hexham, Northumberland.

Blaclc/aced Ewes—Pens of Five.

Christopher Armstrong, Ashgillside, Alston, Cumberland : First Prize,

101., for his 1 year 3 months-old ; bred by exhibitor.

John and William Dodd, Padaburn, Rosehill, Northumberland : Second
Prize, 5/., for their 1 year 2 months 5 days-old ; bred by exhibitors

;

sire, " Scottish Chief."

William Ward, Forest Hall, Kendal, Westmoreland : the Beserved Number,
to his 1 year 2 months 2 weeks-old ; bred by exhibitor.

PIGS.

Boars of a Large Wliite Breed.

Henry Harrison, Cross Hills, Leeds, Yorkshire : First Prize, 101, for

" Young Hero," 1 year 10 months-old ; bred by exhibitor
;
dam, " Lily-

dale."

Richard Elmhurst Dickering, Northorpe, Kirton Lindsey, Lincolnshire:

Second Prize, 51., for " Victor," 2 years 10 months 3 weeks 4 days-

old ; bred by John Harrison, Jim., Hcaton Norris, Stockport, Lanca-

shire
;

sire, " Albert the 2nd or Samsom dam, "Betsey."

John Hickman, 21, Prospect-street, Hull, Yorkshire : the Beserved Number,

to " Duke of York," about 2 years 10 months-old ; bred by R. Earl,

Birmingham.
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Boars of a Small Wliitc Breed.

George Mangles, Givendale, Ripon, Yorkshire : First Prize, 10Z., for

"Brutus," 2 years G months 3 weeks-old (Yorkshire and Cumberland);
bred by exhibitor; sire, "King of Diamonds;" dam, " Princess;" sire of

dam, " Samuel."

Thomas Dunlop Findlay, Eastcrliill, Glasgow : Second Prize, 51, for

" George I.," 2 years 8 months-old ; bred by exhibitor
;

sire, " His Lord-

ship ;" dam, " Kate."

Samuel Geater Stearn, Brandeston, Wickham Market, Suffolk : Third
Prize, Silver Medal, for " Young Duke," 10 months 1 week 2 days-old

(Suffolk), bred by exhibitor; sire, "Prince of Wales;" dam, "Victoria
2nd ;" sire of dam, " Marquis."

William Parker, Golden Lion Inn, Leeds Road, Bradford, Yorkshire : the

Reserved Number, to " Figaro," 1 year 6 months 2 weeks 4 days-old

;

bred by exhibitor.

Boars of a Small Black Breed.

George Mumford Sexton, Wherstead Hall, Ipswich, Suffolk : First Prize,

101., for "General Peel," 1 year 2 months 2 weeks 3 days-old (Suffolk)
;

bred by exhibitor
;

sire, " Battersea Prince ;" dam, " Bumptious 2nd ;"

sire of dam, " Terror."

George Mtjmford Sexton : Second Prize, 51., for " Blair Athol," 1 year
1 month 2 weeks 3 days-old (Suffolk); bred by exhibitor; sire, "Batter-
sea Prince ;" dam, " Charmer ;" sire of dam, " Shortnose."

Lord Wenlock, Escrick Park, Yorkshire : the Reserved Number, to " Cannon
Ball 2nd," 11 months-old; bred by exhibitor

;
sire, " Cannon Ball 1st."

Boars of ilie Berkshire Breed,

The Rev. Henry G. Baily, Swindon, Wilts. : First Prize, 101., for his black,

with a little white, 1 year 3 months 3 weeks 2 days-old ; bred by exhi-

bitor
;

sire, " Hannibal ;" dam, " Empress ;" sire of dam, " King of

Gloucester."

The Rev. Henry G. Baily, Second Prize, 51., for " Governor," black, with
a little white, 1 year 1 day-old ; bred by exhibitor

;
sire, " Thomas Hogg,"

dam, " Rival Princess ;" sire of dam, " King of Warwick."

Arthur Stewart, Saint Bridge, Gloucester: Third Prize, Silver Medal,
for " Garibaldi," black, 7 months 1 week-old ; bred by exhibitor

;
sire,

" John."

George Mander Allender, Lee Grange, Winslow, Buckinghamshire : the
Reserved Number, to " Brummagem Lad," black, 1 year 1 month-old

;

bred by exhibitor
;

sire, " Sir John ;
" dam, " Darkie."

Boars of any other Breed.

William Bradley Wainman, Carhead, Cross Hills, Yorkshire : First Prize,

101., for " Perfect Cure," white, 2 years 2 months-old (middle) ; bred
by J. Palmer, of Skipton, Yorkshire

;
sire, " King Cube."

Charles William Graham, 1, Blackburn's Buildings, York-road, Leeds,
Yorkshire : Second Prize, 51., for " Pride of Leeds," white, about 3
years-old (middle) ; bred by Mr. Rinder, of Sheepscar, Leeds

;
sire,

"Cupid."
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William Bradley Wainman, Carhead, Cross Hills, Yorkshire : the Reserved
Number, to " Bend Sinister," about 3 years-old (middle) ; breeder un-
known.

Breeding Sows of a Large White Breed.

William Bradley Wainman: First Prize, 10/., for "Rival Duchess,"
3 years 4 days-old ; bred by exhibitor.

William Bradley Wainman : Second Prize, 51, for " Rival Hope," 2 years

10 months-old ; breeder unknown.

John Hickman, 21, Prospect-street, Hull: Third Prize,- Silver Medal, for

" Young Princess," 2 years 3 months 2 weeks-old ; bred by exhibitor
;

sire, " Tom Pinch ; " dam, " Princess ; " sire of dam, " Old Duke."

Stephen Blakey, Westgate, Otley, Yorkshire : the Reserved Number, to

"Lady Fitzwilliam," 2 years 6 months 2 weeks-old; bred by John
Hartley, of llkley, Otley, Yorkshire; sire, " Wharfdale Hero;" dam,
" Miller's Lass ;" sire of dam, " Young Hector."

Breeding Sows of a Small White Breed.

William Bradley Wainman, Carhead, Cross Hills, Yorkshire : First Prize,

10L, for "Silver Branch," 2 years 4 months 2 weeks-old ; bred by Sir

Charles R. Tempest, Bart., Broughton Hall, Skipton, Yorkshire; sire,

" Carhead Oberon ; " dam, " The Broughton Sow ;
" sire of dam, " Car-

head Checkmate."

Samuel Geater Stearn, Brandeston, Wickham Market, Suffolk : Second
Prize, 51., for " Victoria 2nd," 2 years 2 months 3 weeks 2 days-old

(Suffolk); bred by exhibitor; sire, "Marquis;" dam, "Victoria 1st;"

sire of dam, " Duke."

Thomas Dunlop Findlay, Easter Hill, Glasgow: Third Prize, Silver

Medal, for " Lady Emily," I year 4 months-old ; bred by exhibitor
;

sire,

" George the 1st
;

" dam, " Beauty."

William Hatton, Addingham, Leeds : the Reserved Number, to " Young
Reine de Flora," 1 year 1 month 2 weeks-old ; bred by T. B. Stead,

Leeds
;

sire, " Sir Colin ; " dam, " Queen of the West."

Breeding Sows of a Small Blade Breed.

George Mdmford Sexton, Wherstead Hall, Ipswich, Suffolk : First Prize,

101., for " Breeze," 1 year 2 months 2 weeks 3 days-old (Suffolk) ; bred

by exhibitor; sire, " Battersea Prince;" dam, "Bumptious;" sire of

dam, " Terror."

Samuel Geater Stearn, Brandeston, Wickham-Market, Suffolk : Second
Prize, 5/., for " Queen of Oude," 1 year 2 months 2 weeks 3 days-old

(Suffolk); bred by exhibitor; sire, " Budd's Boar;" dam, "Gipsy
Queen ; sire of dam, " Negro."

Samuel Geater Stearn ; Third Prize, Silver Medal, for " Aunt Chloe,"

1 year 2 months 2 weeks 3 days-old (Suffolk) ; bred by exhibitor
;

sire,

" Budd's Boar ;
" dam, " Gipsy Queen ;

" sire of dam, " Negro."

Thomas Crisp, Butley Abbey, Wickham-Market : the Reserved Number, to

his 1 year 11 months 1 week 5 days-old (Improved Suffolk) ; bred by
exhibitor.
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Breeding Sows of the Berkshire Breed.

Authur Stewart, St. Bridge, Gloucester: First Prize, 10/., for "Dido,"

black, 1 year 2 mouths 1 week 1 day-old ; bred by exhibitor
;

sire, " Tim
Whiffler;" dam, "Aunt Sally;" sire of dam, "Tim the Blacksmith."

Arthur Stewart: Second Prize, 5/., for "Mrs. Gamp," black; bred by
exhibitor

;
sire, " Edward ;" dam, " Lady Louisa ; " sire of dam, " Duke

of Gloucester."

George Mander Allender, Lee Grange, Winslow, Bucks : TniRD Prize,

Silver Medal, for " Topsy," black, 1 year 10 months 5 days-old; bred by
exhibitor

;
sire, " Glo'ster ; " dam, " Darkie."

John Lynch Fletcher, the Royal Agricultural College, Cirencester, Glou-

cestershire : the Reserved Number, to " Selina," black, with little white,

1 year 2 months 1 week 6 days-old ; bred by R. A. College, Cirencester
;

sire, " Duke of Gloucester ;" dam, " Stumpy."

Breeding Sows of any other Breed.

William Bradley Wainman, Carhead, Cross Hills, Yorkshire : First Prize,

101, for " Northern Garland," white, 2 years 7 months 3 weeks 1 day-

old (Carhead middle).

William Bradley Wainman : Second Prize, 51., for " The Happy Link,"

white, 2 years 7 mouths 1 week 6 days-old (Carhead middle) ; bred by
exhibitor.

Henry Keyworth, Woodhouse Moor, Leeds: Third' Prize, Silver Medal, for

" Dewdrop," white, 1 year 5 months 3 weeks-old (middle) ; bred by
exhibitor; sire, " Pride of Leeds ;" dam, " Lily of the Valley ;" sire of

dam, " Young Omer Pasha."

Charles William Graham, 1, Blackburn's Buildings, York Road, Leeds

:

the Reserved Number, to " Rose of the Valley," 2 year-old (middle)
;

bred by William Howe, Union-street, Huddersfield, Yorkshire.

Breeding Sow Pigs of a Large Wliite Breed—Pens of Tliree.

William Bradley Wainman, Carhead, Cross Hills, Yorkshire : First Prize,

10/., for his white, 7 months 3 weeks 3 days-old (Carhead) ; bred by
exhibitor.

John Hickman, 21, Prospect-street, Hull : Second Prize, 5/., for his white

with blue spots, 7 months 3 days-old ; bred by exhibitor; sire, " Gari-

baldi ; " dam, " Young Princess ;
" sire of dam, " Tom Pinch."

Richard Elmshirst Ddckering, Northorpe, Kirton Lindsey, Lincolnshire

:

the Reserved Number, to his white, 6 months 1 week 3 days-old; bred

by exhibitor; sire, "Victor;" dam, "Beauty;" sire of dam, "Great
Britain."

Breeding Sow Pigs of a Small Wldte Breed—Pens of Tliree.

Colonel the Hon. Edward G. D. Pennant, M.P., Penrhyn Castle, Bangor,

Carnarvonshire ; First Prize, 10/., for his 7 months 3 weeks 3 days-old

;

bred by exhibitor
;

sire, " Lad ;
" dam, " Jessie ; " sire of dam, " Dan."

Lord Wenlock, Escrick Park, Yorkshire : Second Prize, 51., for his 7

months 2 weeks 3 days-old ; bred by exhibitor; sire, " Cato 3rd ;" dam,
"Miss Kitty ;" sire of dam " Farmer."
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Breeding Sow Pigs of a Small Black Breed—Pens of Tliree.

George Mumford Sexton, Wherstead Hall, Ipswich, Suffolk : First Prize,

10/., for " The Three Graces," Hack, 7 months-old (Suffolk) ; bred by
exhibitor; sire, "Young Shortnose;" dam, " Batteisea 1st Prize Sow ;

"

sire of dam, " Negro."

Samuel Geater Stearn, Brandeston, Wickham Market : Second Prize, 5?.,

for his black, 5 mouths 2 weeks 1 day-old (Suffolk) ; bred by exhibitor
;

sire " Sambo ;

" dam, " Gipsy Queen ;

" sire of dam, " Negro."

Breeding Sow Pigs of the Berkshire Breed—Pens of Three.

John King Tombs, Langford, Lechlade, Gloucestershire : First Prize, 10/.,

for his black and white, 7 months-old ; bred by exhibitor.

Joseph Druce, Eynsham, Oxford : Second Prize, 51., for his black and white,

6 months 2 weeks 5 days-old ; bred by exhibitor.

William James Sadler, Benthorne, Calcutt, Cricklade, Wiltshire : the

Reserved Number, to his dark spotted, 7 months 2 weeks 5 days-old ; bred

by exhibitor
;

sire, "Mars;" dam, " Heavysides the 4th;" sire of dam,
Eev. G. Bailey's " King of Warwick."

Breeding Sow Pigs of any other Breed—Pens of Three.

George Mangles, Givendale, Ripon, Yorkshire : First Prize, 10/., for his

white, 5 years 2 months 3 days-old (Yorkshire middle) ; bred by
exhibitor.

Joseph Wilson, Manor House, Wopdhorn, Morpeth, Northumberland

:

Second Prize, 5/., for his white, 7 months 3 weeks 6 days-old (Improved
Yorkshire) ; bred by exhibitor ; sire, " Captain Cook ;" dam, " Nanny ;"

sire of dam, " Peter the Great."

Thomas Ramsay, Sherburn Green, Gateshead: the Reserved Number, to his

white, under 8 months old ; bred by exhibitor
;

sire, " Willey Scott."

SPECIAL PEIZES GIVEN BY THE LOCAL COMMITTEE
OF NEWCASTLE-UPON-TYNE.

CATTLE.

Oalloway Bulls.

William Roper, Ling Side, Sebergham, Cumberland : First Prize, 20?., for

" Rough Robin," black, 4 years 3 months 3 days-old ; bred by exhibitor

;

sire, "Border Laddie;" dam, "Bonny Jeauc;" sire of dam, "Bough
Bobin."

William and James Shennan, Bailig, Kirkcudbright : Second Prize, 10/.,

for " Bob Burns," black, 9 years 3 months-old ; bred by exhibitors; sire,

" Geordie ;
" dam, " Martha ;" sire of dam, " Galloway Jock."

Alexander Jardixe, Applegirth, Lockerbie, N.B. : the Reserved Number, to
" Hector," black, 3 years 5 months 1 week-old ; bred by Mr. Cunningham,
Tarhreoch. Castle Douglas, Kirkcudbright

;
sire, " Stanley

;

" dam,
" Nancy?
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Sir Frederick U. Graham, Bart., Netherby, Longtown, Cumberland :

First 1'rize, for " Eskdale," black, 1 year 13 months 3 weeks 4 days-old
;

bred by Mr. Cunningham, Whitccairn, Castle Douglas, Galloway.

JonN Cunningham, Whitecairn, Dalbeattie, Kirkcudbrightshire : Second
Prize, 10?., for his black, 1 year 4 months 3 weeks-old ; bred by John
Wallace, Longburns, Kirkcudbright.

James Graham, Meikle Culloch, Dalbeattie : the Reserved Number, to " Glen-
orchy," black, 1 year 3 months 4 weeks-old; bred by William and James
Shennan, Bailig, Kirkcudbright; sire, "Bob Burns" (235): dam,
"Halliday."

Galloway Cows and Heifers.

James Graham, Meikle Culloch, Dalbeattie : First Prize, 15?., for "Semi-
ramis " (703), black, C years 2 months 4 days-old, in-milk and in-calf;

bred by exhibitor
;

sire, " Guardsman ; " dam, " Hannah " (214) ; sire of
dam, " Brother to Mosstrooper."

John Cunningham, Whitecairn, Dalbeattie: Second Prize, 5?., for "Kate,"
black, £ years 3 weeks-old, in-milk and in-calf ; bred by exhibitor

;
sire,

" Bruce ; " dam, " Beauty ; " sire of dam, " Wellington."

John Cunningham : the Reserved Number, to " Harriet," black, 5 years

4 months 2 weeks 3 days-old, in-milk and in-calf ; bred by exhibitor

;

sire, " Kirkie ;
" dam, " Kate ;

" sire of dam, " Bruce."

James Graham : First Prize, 107., for " Bose of Galloway," black, 2 years

4 months 2 weeks 3 days-old, in-calf ; bred by exhibitor
;

sire, " Sir

James ; " dam, " Semiramis " (703) ; sire of dam, " Guardsman."

James Graham : First Prize, 10?., for " 2nd Harriet," black, 1 year 5 months
2 weeks 1 day-old ; bred by exhibitor

;
sire, " Clansman ; " dam, " Semi-

ramis" (703) ; sire of dam, " Guardsman."

James Cunningham, Tarbreoch, Dalbeattie : Second Prize, 5?., for "Diana,"
black, 1 year 5 months 1 week 6 days-old ; bred by exhibitor

; sire,

" Nelson ; " dam, " Jenny ;

" sire of dam, " Kirkie."

James Cunningham : the Reserved Number, to " Juno," 1 year 4 months
2 weeks-old ; bred by exhibitor

;
sire, " Kelson ;

" dam, " Nancy ;
" sire

of dam, " Bruce."

HOESES.

Hunters.

Sir Frederick U. Graham, Bart., Netherby, Longtown, Cumberland:
First Prize, 20?., " The Tyke," chesnut, 5 years-old (gelding) ; bred by
Mr. Trotter (address unknown) ; sire of dam, " Sir Harry Dimsdale."

John B. Booth, Killerby, Catterick, Yorkshire : Second Prize, 5?., for

" Beechwood," bay, 6 years-old (gelding) ; bred by Smart Atkinson,

Beaumont Hill, Darlington; sire, "Lancewood;" sire of dam, "Lord
Collingwood."

TnoMAS Sutton, Allwent Hall, Darlington : Reserved Number, to " Voyageur,"

dark chesnut, 6 years-old (gelding) ; bred by Mr. Beynoldsj Navan,
Meath

;
sire, " Jolly Tar ; " sire of dam, " Spencer."

William Hardistt Clark, Hook, Howden, Yorkshire : First Prize, 20?.,

for " Sprig of Nobility," bay, 4 years-old (gelding) ; bred by Crowther
Harrison, Melton, Hull

;
sire, " Sprig of Shillelagh

;

" dam, " Marigold ;

"

sire of dam, " Young Comas."
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Robert Norman and Son, High Close, Aspatria, Cumberland : Second Prize,

61., for " Radical," chesnut, 4 years-old (gelding) ; bred by exhibitors
;

sire, " A British Yeoman ;
" clam, " Chessie."

Joseph Whitwell Pease, Woodlands, Darlington : the Reserved Number, to
" Silas Marner," chesnut, 4 years-old (gelding) ; bred by H. A. W. Cocks,
Low Middleton Hall, Darlington

; sire, " Greatheart
;
" dam, " Miss

Julia ; " sire of dam, " Luck's All."

James B. Boyd, of Doddington, Wooler, Northumberland: Prize, 101, for

his chesnut 3 years-old (gelding) ; bred by exhibitor; sire, " Auchenleck,"
dam, " Kate;" sire of dam, " The Little Known."

Richard Wellington Hodgson, North Dene, Gateshead, Durham : the
Reserved Number, to his bay 3 years-old (filly) ; bred by exhibitor

;
sire,

" Neville ; " sire of dam, " Cheviot."

Roadster Stallions.

Thomas Brown, Buttcrwick, Barton-le-Street, Mai ton, Yorkshire : Prize, 15?.,

for'" President Junior," bay, 9 years-old ; bred by Mr. Newburn, Ingleby,

Stokley, Yorkshire; sire, "Bay President;" sire of dam, " Itottery."

Roadster Mares or Geldings.

Richard Forster, White House, Gateshead: Prize, 101., for " Multum-in-
parvo," brown, 7 year-old (gelding) ; bred by James Fogerty, Ballina-

hoge, New Ross, County Wexford ;
sire, " Clowe ;

" sire of dam, " Red-
wing."

Ponies.

Rev. John Alexander Blackett Ord, Whitfield Hall, Haydon Bridge,

Northumberland : Prize, 51., for " Little Stag," roan, 8 years-old

(gelding); breeder unknown.

Thomas Ramsay, Sherburn Green, Gateshead : Prize, 101., for his white,

aged (mare), in-foal; breeder unknown.

Pairs of Agricultural Mares or Geldings, or Mare and Gelding.

Charles Mark Palmer, Whitley Park, Newcastle-on-Tyne : Prize, 10Z., for

" Dick," grey, 7 years-old (gelding) ; breeder unknown ;
" Sharper," bay,

7 years-old (gelding) ; breeder unknown.

The Duke of Hamilton and Brandon, Hamilton Palace, Hamilton, Lanark-

shire, N.B. : the Reserved Number, to " Sally," bay, 4 years-old (mare)
;

bred by Christie, Buchlynie, Stirling, N.B.
;

sire, " Blackleg ; " " Maggie,"

bay, G years-old (mare) ; bred by William Park, Balquhanran, Dalmuir,

Dumbartonshire ; sire, " Sir Colin Campbell ;" dam, " Jess."

Agricultural Geldings or Fillies.

TnE Duke of Hamilton and Brandon : First Prize, 101., for "Darling,"

dark bay, 3 years-old (filly) ; bred by W. Knox, Foreside, Crofthead,

Renfrewshire; sire, "Samson;" dam, "Bess."

John Muir, Lochfergus, Kirkcudbright : Second Prize, 51., for "Brisk," bay,

3 years-old (filly) ; bred by Mr. White, Highdykes, Dumbarton, N.B.

John Laws, Kearsley, Matfen, Northumberland : Prize 5L, for his bay,

2 years-old (gelding); bred by exhibitor
;

sire, " Farmer's Glory ;" dam,
"Bet ;" sire of dam, " Young Doddington."
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Joseph Laycock, Gosforth, Ncwcnstle-upon-Tync : FlBBT PsiZE, 10/., for his

bay 1 year-old (filly); bred by exhibitor; sire. "George 2nd;" dam,
" Gip."

Jonathan Melvin Pattison, Norwood, Gateshead : Second Prize, 5/., for

his bay 1 year-old (filly); bred by exhibitor
;

sire, " England's Glory ;"

dam, " Jolly ;
" sire of dam, " Wallace."

Joseph Whitwell Pease, Woodlands, Darlington : the Reserved Number, to
" Effie," dark bay, 1 year-old (filly) ; bred by exhibitor

;
sire, " Eng-

land's Glory ;" dam, " Jewel ;" sire of dam, " Lofty."

SHEEP.

Border Leicester Bams.

George Simson, Conrthill, in Berwickshire
;
Kelso, Roxburghshire : First

Prize, 15/., for his 1 year 3 months 2 weeks-old ; bred by exhibitor.

Thomas Simson, Blainslie, Lander, Pioxburgh": Second Prize, 5/., for his

1 year 4 months-old ; bred by exhibitor.

GEORGE Simson, Conrthill, in Berwickshire ; Kelso : the Reserved Nuiuler, to

his 1 year 3 months 2 weeks-old ; bred by exhibitor.

Thomas Simson, Blainslie, Lauder, Roxburghshire : First Prize, 15/., for his

3 years 4 months-old.

Joseph Wilson and John Angus, Whitcfield, Morpeth, Northumberland :

Second Prize, 5/., for " Cockburn 2nd," 3 years 3 months-old ; bred

by John Angus, of Whitcfield, Morpeth, Northumberland; sire, "Cock-
burn 1st."

John Angus, Whitcfield, Morpeth: the Reserved Number, to "Cockburn
3rd," 2 years 3 months-old; bred by exhibitor; sire, "Cockburn 1st;"

site of dam, " Hawkhill."

Border Leicester Ewes—Pens of Five.

George Simson, Conrthill, in Berwickshire; Kelso: First Prize, 10/., for his

1 year 3 months 2 days-old ; bred by exhibitor.

John Angus, Whitefield, Morpeth : Second Prize, 5/., for his 1 year 3 months-
old ; bred by exhibitor

;
sire, " Cockburn 2nd."

.

The Hon. Col. Edward G. D. Pennant, M.P., Penrhyn Castle, Bangor,

Carnarvonshire : the Reserved Number, to his 1 year 3 months-old ; bred

by exhibitor.

William Purvey, of Lintow, Burnfoot, Kelso : First Prize, 10?., for his

2 years 3 months 2 weeks 3 days-old ; bred by exhibitor
;

sire, " Hawk-
hill and Bob."

John Angus, Whitefield, Morpeth : Second Prize, 5/., for his 2 years

3 months-old; bred by exhibitor; sire, ".Cockburn 1st."

HerdwicTc Bains'.

George Browne, Troutbeck, Windermere, Westmoreland : First Prize, 15/.,

for his 1 year 2 months 2 weeks-old ; bred by exhibitor.

Richard Browne, Lowwood, Troutbeck, Windermere : Second Prize, 5/.,

for "Moorcock," 1 year 2 months 1 week-old ; bred by exhibitor. t
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Edward Nelson, Catesgarth, Buttermere, Cockermouth, Cumberland : the

Reserved Number, to "Second Fiddle," 1 year 1 month 2 weeks-old ; bred

by exhibitor
;

sire, " Young Napoleon ;" sire of dam, " General."

Edward Nelson : First Prize, 15Z., for " Thousand-a-Year," 4 years 2 months-
old ; bred by exhibitor

;
sire, " General ;" sire of dam, " Wasdale Cham-

pion."

George Browne, Troutbeck, Windermere : Second Prize, 5?., for " No. 1,"

7 years 2 months 2 weeks-old ; bred by William Kitson, Wastel Head,
Whitehaven, Cumberland.

Daniel Crostiiwaite, Hallgarth, Keswick, Cumberland : the Reserved Num-
ber, to his 4 years 2 months 2 weeks 6 days-old ; bred by Isaac Hawaii,

Longscale, Keswick, Cumberland.

Herdwich Ewes—Pens of Five,

George Browne, Troutbeck, Windermere: First Prize, 101., for his 1 year

2 months 2 weeks-old ; bred by exhibitor.

Edward Nelson, Gatesgarth, Buttermere, Cockermouth : Second Prize, 51.,

for " Springflower," " Mayflower," " Queen," " Boss," " Daddeu," 1 year

1 month 1 week-old ; bred by exhibitor
;

sires, " Old Napoleon," " Young
Napoleon," " Bloody Douglas," " Ned;" sires of dams, " General," " Joe,"
" Prince Talleyrand."

George Irving, Wythrop Hall, Cockermouth : the Reserved Number, to his

1 year 2 months 2 weeks-old ; bred by exhibitor.

WOOL.

Leicester—Five Fleeces.

John Angus, Whitefield, Morpeth, Northumberland : Prize, 21. : shorn

2nd week in May, 1864, from sheep 15 months-old.

Oxford Down—Five Fleeces.

Charles Howard, Biddenham, Bedford : Prize, 21. : shorn in May, from

shearlings.

Shropshire—Five Fleeces.

Ambrose Robotham, The Oak Farm, Drayton Bassctt, Tamworth, Stafford-

shire : Prize, 21. : shorn 17th May, from sheep 15 months-old.

Hampshire—Five Fleeces.

William Humfrey, Oak Ash, Wantage, Berkshire : Prize, 21. : shorn 8th

June, from sheep 16 months-old.

Cheviot—Five Fleeces.

Charles Eea, Doddington, Woolcr, Northumberland : Prize, 21. : shorn in

June, from sheep 15 months-old.

Blaclcfaced—Five Fleeces.

Alexander Wearing Long, Mint Cottage, Kendal, Westmoreland : Prize,

• 21. : shorn in July, from sheep 2 to 3 years-old.
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Herdwich—Five Fleeces.

EDWABD Nelson, Gatcsgavth, Buttermcrc, Cockcrmouth, Cumberland : Prize
11. : shorn Gth July, from sheep 2 and 2 years-old.

BUTTER.
,

Firkin.

James Nicholson, Blencairn Hall, Penrith, Cumberland : Prize, 5/.

Fresh.

George Mander Allender, Lee Grange, Winslow, Buckinghamshire:
Prize, 51.

IMPLEMENTS.

Steam Cultivation.

Joun Fowler and Co., 28, Cornhill, London, and Leeds : the Prize of One
Hundred Pounds, for their Set of Steam Cultivating Machinery without

Implements ; manufactured by the exhibitors. Comprising two 7-horse

single-cylinder self-moving engines and windlasses combined, 800 yards

best steel rope, 20 rope porters, and necessary tools. The engines to be

worked in combination, so that the power of both engines is applied to

the implement simultaneously.

John Fowler and Co. : the Prize of Fifty Pounds, for their Set of Steam
Ploughing Machinery without Implements ; manufactured by the exhi-

bitors. Comprising a 14-horse power engine (self-moving) and windlass

combined, an anchor, 20 rope porters, S00 yards best steel rope, headland

ropes, and necessary tools.

John Fowler and Co. : the Prize of Fifty Pounds, for their Set of Steam
Cultivating Machinery without Implements; manufactured by the exhi-

bitors. Comprising one 7-horse power single-cylinder self-moving engine

and windlass combined, anchor, 800 yards steel rope, 18 rope porters, and
necessary tools.

James and Frederick Howard, Britannia Works, Bedford : the Prize of

Twenty-five Pounds, for their Steam Cultivating Apparatus ; inverted

and manufactured by the exhibitors. Ordinary 10-horse portable engine,

with separate windlass, ropes, &c. The engine and windlass are stationed

at one corner, or outside the field to be cultivated. Every variety of soil,

and fields of any shape, can be worked.

John Fowler and Co. : the Prize of Twenty Pounds, for their Four-furrow
Balance Plough and Digger, with Slack Gear; manufactured by the

exhibitors.

J. and F. Howard : the Prize of Ten Pounds, for their Four-furrow Steam
Plough; invented and manufactured by the exhibitors. Constructed

with 2 sets of bodies, right and left-handed, set point to point, and
mounted upon strong flanged wrought beams. Scarifying and digging

breasts can be substituted for the ordinary ploughing breasts.
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John Fowler and Co. : ,the Prize of Seventeen Pounds Ten Shillings, for

their Five-tined Balance Digger and Cultivator with Slack Gear; manu-
factured by the exhibitors.

J. and F. Howard : the Prize of Twelve Pounds Ten Shillings, for their

Steam Cultivator and Ridging Plough Combined ; invented and manu-
factured by the exhibitors. The same implement as Howards' well-known
Steam Cultivator, but furnished with a ridgiug-body and subsoiler. In-

* tended to ridge and subsoil the. land at one operation.

William Steevens, Godolphin Eoad, New Road, Hammersmith, Middlesex :

a Silver Medal, for his Four-furrow Steam Plough and Cultivator Com-
bined ; invented and improved by the exhibitor, and manufactured by J.

Woodbourne, Kingsley. Is so well arranged that it can be made avail-

able for all general purposes of steam cultivation.

E. and H. Coleman and Morton, London Eoad Works, Chelmsford, Essex :

a Silver Medal, for their Steam Cultivating Apparatus ; invented by
Yarrow and Hilditch, London, and improved and manufactured by ex-

hibitors. Consisting of a 10-horse power double-cylinder traction-engine,

with windlass, steel wire rope, 2 cultivators, anchors, porters, and field

tools complete. With this apparatus alone direct action is secured with

the use of one engine.

J. and F. Howard : the Prize of Twenty Pounds, for their Steam Harrows
;

invented and manufactured by the^ exhibitors. Is similar in principle to

the exhibitors' zigzag-harrows for horse-power, but fitted with steerage,

and adapted for steam-power.

John Fowler and Co. : the Prize of Fifteen Pounds, for the best Windlass
for Steam Power.

J. and F. Howard : the Prize of Ten Pounds, for the second-best Windlass
for Steam Power.

W. Savory and Sons, High Orchard Works, Gloucester : the Prize of Five
Pounds, for the third-best Windlass for Steam Power.

John Fowler and Co. : the Prize of Twenty Pounds, for the best Anchor
for Steam Power.

Aveling and Porter, Eochester, Kent : the Prize of Ten Pounds, for their

Eope Porter for Steam Power.

Coleman and Morton : the Prize of Five Pounds, for their Eope Porter.

Eichard Garrett and Son, Leiston Works, Saxmundham, Suffolk : Highly
• Commended, for their pair of Twelve-horse Power Winding Traction

Engines ; invented by Savory and Son, Gloucester
;
improved and ma-

nufactured by the exhibitors. For steam-cultivation.

J. and F. Howard : Highly Commended for their Two-furrow Steam Plough ;

invented and manufactured by the exhibitors. Intended for extra deep

tillage.

John Fowler and Co. : Highly Commended for their Eope Porters.

J. and F. Howard : Commended for their Norwegian Steam'Harrow ; invented

and manufactured by the exhibitors. The same in principle as the well-

known Norwegian Harrow, but fitted with steerage, and adapted for

steam-power. Where a fine tilth is required, this is most effective.

J. and F. Howard : Commended for their Eope Porters.
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Ploughs.

.James and Frederick Howard : the Prize of Fifteen Pounds, for their

Plough (marked B B) ; invented and manufactured by the exhibitors.

Intended for general purposes and deep work.

Ransomes and Sims, Ipswich, Suffolk : the Prize of Seven Pounds Ten
Shillings, for their Iron Beam Plough (marked R N E), fitted with Two
Wheels ;

invented, improved, and manufactured by the exhibitors. Has
an improved solid beam trussed at its base, by which simplicity and
strength are both attained. The wheels arc new in design, their wearing

surfaces are hardened, and dirt excluded, whilst the protruding axle is

superseded. Fitted to produce square-cut work.

Ransomes and Sims : the Prize of Seven Pounds Ten Shillings, for their

Iron Beam Plough (marked R N G), with Two Wheels ;
invented, im-

proved, and manufactured by the exhibitors. For deep work. Capable

of ploughing 10 to 12 inches deep on any soil. Strong enough for 4 or 6

horses.

Ransomes and Sims : the Prize of Fifteen Pounds, for their Iron Beam
Plough (marked R N F), Swing; invented, improved, and manufactured

by the exhibitors. For square-cut work.

Ransomes and Sims : the Prize of Seven Pounds Ten Shillings, for their

Iron Beam Plough (marked RNE), Swing; invented, improved, and
manufactured by the exhibitors. Has a short beam, and is fitted for

swing-ploughing, suitable fqf light land. It will produce square-cut

work.

McGregor and Humphrey, Spring Garden Works, Aberdeen : the Prize of

Seven Pounds Ten Shillings, for their Heavy Band or Deep Furrow
Swing Plough

;
invented, improved, and manufactured by the exhibitors.

Without wheels ; the share is of wrought-iron.

Hunt and Pickering, Goulding Works, Aberdeen, the Prize of Ten Pounds,
for their Turf and Stubble-paring Plough

;
invented, improved, and ma-

nufactured by the exhibitors. Adapted for paring any thickness from 1 to

3 inches, cutting double the width of the ordinary plough, leaving the

work done in an advantageous state for the action of the atmosphere ; all

the cutting parts and shield-boards arc made of cast-steel.

E. H. Bentall, Heybridge, Maldon, Essex : the Prize of Ten Pounds for his

Patent Subsoil Plough (marked BIBF); invented, improved, and ma-
nufactured by the exhibitor.

J. and F. Hancock. Dudley Port, Tipton, Staffordshire : a Silver Medal, for

their Subsoil Pulverizer Plough ; invented and manufactured by the

exhibitors. Will act as a plough and subsoiler, or subsoiler only, for 3 to

12 inches deep.

J. and F. Howard : Highly Commended for their Plough (marked B)
;

invented and manufactured by the exhibitors. Medium size of new set

that have been brought out with the utmost care, and after careful and
protracted experiments ; the object sought being to combine the advan-
tages of high-cutting ploughs, which lay the furrows at an acute angle,

with those of the rectangular or low-cutting ones.

Ransomes and Sims : Highly Commended for their Iron Beam Plough
(marked R N F), fitted with Two Wheels

;
invented, improved, and ma-

nufactured by the exhibitors. The mould-board and share are the result

of many and careful experiments, and will be found to do first-rate work.
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F. and J. Howard : Highly Commended for their Plough (marked B B)

;

invented and manufactured hy the exhibitors. Intended for very deep

ploughing or trenching.

F. and J. Howard : Highly Commended for their Swing Plough (marked
B B) ; invented and manufactured by the exhibitors. Without wheels,

and with long handles and short beam. As the point of the share can be

raised or lowered as it becomes worn, they have great advantage over the

ordinary swing.

Ransome and Sims : Highly Commended for their Cotgreave's Subsoil Fen
Land and Trench Plough ; invented by Mr. Cotgreave, Chester

;
improved

and manufactured by the exhibitors. Combines the common trench and
subsoil plough in one implement, and will till and pulverize the soil at one
operation from 6 to 18 inches.

William Busby, Newton-lc-Willows, Bedale, Yorkshire : Highly Commended
for his Two-wheeled Plough, for General Purposes

;
invented, improved,

and manufactured by the exhibitor.

Seaman, Larkworthy, and Co., Lowesmoor Works, Worcester : Highly
Commended for their Excelsior Iron Plough with Two Wheels and Drag
Chain (N X 2) ; invented by Joseph Seaman, Worcester, and manufactured

by tbe exhibitors. Suitable for general purposes, both on light and heavy
land

;
easy in draught for 2 horses, but has sufficient strength for 4 ; with

steel breasts.

William Ball and Son, Bothwell, Kettering, Northamptonshire : Highly
Commended for their Heavy Land Plotigh

;
invented, improved, and ma-

nufactured by the exhibitors.

John George Harrison, Ravensworth, Richmond, Yorkshire : Highly Com-
mended for his Scotch Double Mould-board or Ridging Plough

;
improved

by the Rev. William F. Wharton, Barnington Rectory, and manufactured
by the exhibitor. By this plough land can be ridged and three times

split for the same horse-power and depth that it can be once ploughed by
the ordinary plough. The land is thoroughly broken up.

William Ball and Son : Commended for their Iron Plough for Light Lands
(B C X)

;
invented, improved, and manufactured by the exhibitors.

Hunt and Pickering : Commended for their Light Land Iron Plough

(G W 0) ;
invented, improved, and manufactured by the exhibitors. Its

improvements effect the following objects :—Rigidity maintained under
the greatest strain, and without additional weight ; better balancing in

work, thus insuring increased solidity, uniformity, and steadiness, with

considerably less exertion to holder.

W. Ball and Son : Commended for their Iron Plough for General Purposes

(B C X) ;
invented, improved, and manufactured by the exhibitors.

McGregor and Humphrey : Commended for their Heavy-land or Deep
Furrow Wheel-Plough

;
invented, improved, and manufactured by the

exhibitors. Strong and powerful for deep and heavy work with 3, 4,

or more horses.

McGregor and Humphrey : Commended for their General Purpose Swing-

Plough
;
invented, improved, and manufactured by the exhibitors. With

wrought-hon share.

Ransomes and Sims : Commended for their Beauclerk's Archimedean Subsoil-

Plough; invented by Lord Beauclerk
;
improved and manufactured by the

exhibitors. Will pulverize the soil in the operation of subsoiling, at a

depth of 6 to 12 inches below the ordinary ploughing.
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Ransomes ami Sims : Commended for their Strong 2-Horsc Solid Beam Iron

Plough (marked V It), fitted with Two Wheels ;
invented, improved,

and manufactured by exhibitors. Adapted for any description of soil.

Will turn a furrow 0 inches by 13J inches.

Cultivators, Clod-Cuusiiers, Eollers, and Harrows.

E. H. BentAll : tho Prize of Twelve Pounds,, for his Patent Light Broad-

share, Cultivator, and Subsoil-Plough (marked L I B B); invented

improved, and manufactured by the exhibitor.

Coleman and Morton : the Prize of Ten Pounds, for their Cultivator with

Five Tines ; invented by 11. Coleman, Chelmsford
;
improved and manu-

factured by the exhibitors.

Charles, Clay, the Stennard Works, Wakefield, Yorkshire: the Prize of

Eight Pounds, for his Patent Cultivator and Eradicator; invented,

improved, and manufactured by the exhibitor. Is now in general use,

and is applicable for all cultivating purposes. Fitted with side levers,

seven tines and shares. The tines are raised out of the soil backwards,

similar to a horse-rake, so as readily to relieve the implement when turn-

ing at the ends ; width of cut 5 feet, and may be worked with 3 or 4

horses at a moderate depth.

The Beverley Iron and Waggon Company : Beverley Iron Works, Beverley,

Yorkshire ; the Prize of Nine Pounds, for their Patent Seriated Clod-

Crusher and Poller, with Self-cleaning Action
;
improved and manufac-

tured by the exhibitors. Each alternate disc is 3 inches larger in diameter

than the rest, which enables it to work on moist soil without clogging.

William Crosskill and Sons, Iron Works, Beverley : the Prize of Six
Pounds, for their Improved Clod-Crusher

;
invented, improved, and

manufactured by the exhibitors : 30 inches diameter, 6 feet wide.

W. C. Cambridge, Bristol : the Prize of Five Pounds, for his Six-feet-and-a

half Double-Action Press-Wheel Roller and Clod-Crusher, Wheels 26
inches diameter

;
invented, improved, and manufactured by the exhibitor.

Fitted with tubular iron shafts and frame, and has grease boxes on the

checks.

Amies and Barford, Queen Street Works, Peterborough, Northamptonshire :

the Prize of Seven Pounds, for their Wrought-iron Water Ballasting

Land-Roller; invented, improved and manufactured by the exhibitors.

Made with two separate water-tight cylinders of best wrought-iron plates,

"which can be loaded with water at pleasure. The extra weight is then

employed upon the surface of the land with the greatest possible per-

centage of crushing power, and two rollers (light and heavy) secured in

one instrument.

The Beverley Iron and Waggon Company : the Prize of Three Pounds,
for their Warwick Prize Plain Field Roller; improved and manufactured
by the exhibitors. Consists of nine cast-iron cylinders, each 2 feet

8 inches in diameter, and 8 inches wide, placed on a round axle, with
arms having grease boxes and loose journals. •

J. and F. Howard : the Prize of Eight Pounds, for their 3-Beam Zigzag
Harrows (No. 10) ; invented and manufactured by the exhibitors. Recom-
mended as a heavy set of harrows, within the power of a pair of horses.

J. and F. Howard : the Prize of Seven Pounds, for their Drag-Harrows
(No. 17) ; invented and manufactured by the exhibitors. Width, 9*
feet.
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J. and F. Howard : the Prize of Five Pounds, for
k
their Jointed Zigzag-

Harrows (No. 15) ; invented and manufactured hy the exhibitor. Width,

8i feet.

Coleman and Morton : Highly Commended for their Cultivator with Seven

Tines (No. 9) ; invented by II. Coleman, Chelmsford, and improved and
manufactured by the exhibitors.

Amies and Barford : Highly Commended for their Press-Wheel Clod-Crusher

and Land-Poller; invented, improved, and manufactured by the exhi-

bitors. Made with a new solid wrought-iron frame and steerage guide-

rod, by which the draught is diminished one-third ; also fitted with patent

self-regulating scrapers and seat for the driver. Size, 26 inches diameter

by 6 feet long.

Amies and Barford : Highly Commended for their Wrought-iron unbreak-

able Land-Eoller
;
invented, improved, and manufactured by the exhi-

bitors. The cylinders (in two parts) and the framing are made entirely

of best wrought-iron, whereby the greatest strength with lightness is

secured. The shafts are moveable, so that one or two horses can work
abreast, as desired. Size, 7 feet long by 24 inches diameter; weight,

about 7 cwt.

Ransomes and Sims : Highly Commended for their Set of Four-Jointed

Harrows (No. G20)
;

invented, improved, and manufactured by the

exhibitors.

J. and F. Howard : Highly Commended for their Flexible or Chain-Harrow
(F 2) ; invented and manufactured by the exhibitors. Made to cover

8 feet.

W. C. Cambridge : Highly Commf.nded for his Seven-and-a-half feet Com-
bined Tine and Chain-Harrow, 7J feet long

;
invented, improved, and

manufactured by the exhibitor. Combines all the essentials of the

ordinary chain and the tine-harrow ; for two horses.

S. Corbett and Son, Park Street Works, Wellington, Salop: Commended for

their Cultivator, with Ten Tines ; invented and" manufactured by the

exhibitors. Fitted with lever, &c, and adapted for broad-sharing stub-

bles, grubbing, and cultivating.

Hunt and Pickering : Commended for their Strong Wrought Field-Roller

;

invented, improved, and manufactured by the exhibitors. Fitted with

three cylinders 24 inches diameter, 7 feet long, and so arranged as to

remove the friction from the axle, excepting in the self-lubricating hard

metal patent bushes ; the axle-ends are case-hardened bushes easily

renewed.
|

Hill and Smith, Brierley Hill Iron Works, Staffordshire : Commended for

their Premium Wrought-iron Light Land-Roller (No. 1) ; invented and
manufactured by the exhibitors. 7£ feet wide by 2 feet diameter. Can
be drawn easily by one horse, and is light enough for barley-rolling.

Brick and Tile-Machines.

John Whitehead, Preston, Lancashire: the Prize of Five Pounds, for his

No. 1 Drain-Pipe, Brick, and Tile-Machine
;

invented, improved, and

manufactured by the exhibitor.

John Whitehead : the Prize of Ten Pounds, for his Vertical solid Brick-

making-Machine : invented, improved, and manufactured by the exhi-

bitor. Adapted only for solid bricks. A most suitable machine for

exportation, as it may be worked by horse-power, steam, or water.
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J. D. Pinfold, Warwickshire Works, Rugby : the Prize of Five Pounds, for

his Drain-rape and Prick-making Machine ; invented by Wright and Green

and the exhibitor, and improved and manufactured by the exhibitor. Is

self-acting and continuous
;

simple, strong, and durable ; makes vary

superior bricks and pipes, in quantities limited by the means of removal

only, and at a cost of from 2s. to 2s. 9c?. per 1000.

Miscellaneous.

A. P. Childs, 481, New Oxford Street, London, and Riches and Watts,
Duke's Palace Iron Works, Norwich : a Silvek Medal, for their Excelsior

Grain-Separator (No. 3 size) ; invented and improved by A. P. Childs,

and manufactured by Piches and Watts. Combining the action of blast,

riddles, and exhaust, with an entirely new and improved arrangement of

the riddles, by which oats and other foreign substances are effectually

separated without waste.

A. B. Childs, and Riches and Watts : a Silver Medal, for their Portable

Self-sharpening American Grist-Mill; invented by Amory Felton, of

Troy, U. S. A.
;
improved and manufactured by Riches and Watts. Very

superior for grinding all kinds of grain for feeding purposes. Warranted
to grind faster and more efficiently than any metal mill out. Arranged

on a high stand ; so as to grind into a sack.

Burgess and Key, 95, Newgate Street, London : a Silver Medal, for their

Set of Draining Tools
;
invented, improved, and manufactured by Parkes

and Co.

Amies and Barford : Highly-Commended for their Steam-power Chaff-

Cutter, with Blast Delivering Apparatus
;
invented, improved, and manu-

factured by the exhibitors. The novelty in this machine consists in a
newly patented fau or elevator attached to the machine, by which the

cut chaff can be delivered in any direction from the machine, and to any
height desired, without manual labour.
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lESSagS aniK UlepottS.—PRIZES FOR 1865.—All Prizes of the

Royal Agricultural Society of England are open to general com-

petition. Competitors will be expected to consider and discuss the

. heads enumerated.

I. MIDDLE CLASS EDUCATION.

Fifty Sovereigns will be given for the best Essay on Middle

Class Education, having reference to the improvement of

the education of those who depend upon the cultivation

of the soil for their support.

II. AGRICULTURE OF LEICESTERSHIRE.

Fifty Sovereigns will be given for the best Report on the

Agriculture of Leicestershire.

The principal geological and physical features of the county should he

described ; the nature of the Soil and character of the Farming in its

different districts or natural divisions ; its Live Stock
;
Implements

;

recent changes of Farm Management
;
Improvements lately intro-

duced and still required ; remarkable or characteristic Farms ; the

condition and management of Pasture Land, any increase or

decrease in its area, any improved means for its renovation or

enrichment, any change in the uses to which it is applied, being

especially noticed.

III. SHEEP STOCK.

Twenty-five Sovereigns will be given for the best Essay on the

Increase of Sheep Stock on Strong as well as Light Land.

IV. SHORTHORNS.

Twenty-five Sovereigns will be given for a Short History of Rise

and Progress of Shorthorns.

V. CHEESE AND BUTTER.

Twenty-five Sovereigns will be given for the best Essay on the

Comparative Profit of making Cheese, Butter, or of grazing

Stock on Pasture Land of various qualities.
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VI. WATER I SUPPLY.

Twenty Sovereigns will be given for the best Essay on the

Improvement of the Water Supply in Eural Parishes for

Agricultural and Domestic Purposes.

VII. FARM BUILDINGS.

Twenty Sovereigns will be given for the best Essay on the Com-

parative Cheapness and Advantages of Iron and Wood in

the construction of Koofs fdr Farm Buildings.

VIII. RECLAMATION AND MARLING OF LAND. "

Twenty Sovereigns will be given for the best Account of the

Reclamation of Waste or Inferior Land by Marling or Dry

Warping.

IX. ANY OTHER AGRICULTURAL SUBJECT.

Ten Sovereigns will be given for an approved Essay on any other

Agricultural Subject.

Reports or Essays competing for the Prizes must le sent to the Secretary

of the Society, at 12, Hanover Square, London, on or before March 1,

1865. Contributors of Papers are requested to retain Copies of their

Communications, as the Society cannot be responsible for their return.
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RULES OF COMPETITION FOR PRIZE ESSAYS.

1. All information contained in Prize Essays shall be founded on experience

or observation, and not on simple reference to books or other sources. Com-
petitors are requested to use foolscap or large letter paper, and not to write on

both sides of the leaf.

2. Drawings, specimens, or models, drawn or constructed to a stated scale,

shall accompany writings requiring them.

3. All competitors shall enclose their names and addresses in a sealed cover,

on which only their motto, the subject of their Essay, and the number of that

subject in the Prize List of the Society, shall be written.*'

4. The President or Chairman of the Council for the time being shall open

the cover on which the motto designating the Essay to which the Prize has

been awarded is written, and shall declare the name of the author.

5. The Chairman of the Journal Committee shall alone be empowered to

open the motto-paper of any Essay not obtaining the Prize, that he may think

likely to be useful for the Society's objects ; with a* view of consulting the

writer confidentially as to his willingness to place such Essay at the disposal

of the Journal Committee.

6. The copyright of all Essays gaining Prizes shall belong to the Society,

who shall accordingly have the power to publish the whole or any part of such

Essays ; and the other Essays will be returned on the application of the

writers ; but the Society do not make themselves responsible for their loss.

7. The Society are not bound to award a prize unless they consider one of

the Essays deserving of it.

8. In all reports of experiments the expenses shall be accurately detailed.

9. The imperial weights and measures only are those by which calculations

are to be made.

10. No prize shall be given for any Essay which has been already in print.

11. Prizes may be taken in money or plate, at the option of the successful

candidate.

12. All Essays must be addressed to the Secretary, at the house of the

Society, on or before the 1st of March, 1864.

* Competitors are requested to write their motto on the enclosed paper on which
their names are written, as well as on the outside of the envelope.
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Members' ^ribt'Ietjes oi OD&cmtral analpsts;.

The Council have fixed the following rates of Charge for Analyses to

be made by the Consulting Chemist for the bond-fide use of Members
of the Society ; who (to avoid all unnecessary correspondence) are

particularly requested, when applying to him, to mention the kind of

analysis they require, and to quote its number in the subjoined schedule.

The charge for analysis, together with the carriage of the specimens,

must be paid to him by members at the time of their application.

No. 1.—An opinion of the genuineness of Peruvian guano, bone-

dust, or oil-cake (each sample) 5s.

„ 2.—An analysis of guano ;
showing the proportion of moisture,

organic matter, sand, phosphate of lime, alkaline salts,

and ammonia .. .. .. .. .. .. 10s.

„ 3.—An estimate of the value (relatively to the average of

samples in the market) of sulphate and muriate of am-
monia, and of the nitrates of potash and soda .. .. 10s.

„ 4.—An analysis of superphosphate of lime for soluble phos-

phates only .. .. .. .. .. .. 10s.

„ o.—An analysis of superphosphate of lime, showing the pro-

portions of moisture, organic matter, sand, soluble and
insoluble phosphates, sulphate of lime, and ammonia .. £1.

„ b".—An analysis (sufficient for the determination of its agricul-

tural value) of any ordinary artificial manure .. .. £1.

„ 7.—Limestone :—the proportion of lime, 7s. Gd. ; the propor-

tion of magnesia, 10s. ; the proportion of lime and mag-
nesia .. .. .. .. .. .. .. 15s.

„ 8.—Limestone or marls, including carbonate, phosphate, and
sulphate of lime, and magnesia with sand and clay .. £1.

„ 9.—Partial analysis of a soil, including determinations of clay,

sand, organic matter, and carbonate of lime .. .. £1.

„ 10.—Complete analysis of a soil .. .. .. .. .. £3.

„ 11.—An analysis of oil-cake, or other substance used for feeding

purposes
;

showing the proportion of moisture, oil,

mineral matter, albuminous matter, and woody fibre

;

as well as of starch, gum, and sugar, in the aggregate £1.

„ 12.—Analyses of any vegetable product .. .. .. .. £1.

„ 13.—Analyses of animal products, refuse substances used for

manure, &c. .. .. .. .. from 10s. to 30s.

„ 14.—Determination of the " hardness " of a sample of water
before and after boiling .. .. .. .. .. 10s.

„ 15.—Analysis of water of land drainage, and of water used for

irrigation .. .. .. .. .. .. .. £2.

„ 16.—Determination of nitric acid in a sample of water .. .. £1.

N.B.

—

The above Scale of Charges is not applicable to the case of persons

commercially engaged in the Manufacture or Bale of any Substance sent for
Analysis.

The Address of the Consulting Chemist of the Society is, Dr. Augustus .

Voelcker, 101, Leadenhall Street, London, E.C., to which he requests that all

letters and parcels (postage and carriage paid) should be directed.

VOL. XXV. h
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ittemfter*' Ueterinarj* iSrtbtUges.

I.

—

Serious or Extensive Diseases.

No. 1. Any Member of the Society who may desire professional attendance

and special advice in cases of serious or extensive disease among his cattle,

sheep, or pigs, and will address a letter to the Secretary, will, by return of

post, receive a reply stating whether it be considered necessary that Professor

Simonds, the Society's Veterinary Inspector, should visit the place where the

disease prevails.

No. 2. The remuneration of the Inspector will be 21. 2s. each day as a
professional fee, and 11. Is. each day for personal expenses ; and he will also

be allowed to charge the cost of travelling to and from the locality where his

services may have been required. The fees will be paid by the Society, but
the travelling expenses will be a charge against the applicant. This charge

may, however, be reduced or remitted altogether at the discretion of the Council,

on such step being recommended to them by the Veterinary Committee.
No. 3. The Inspector, on his return from visiting the diseased stock, will

report to the Committee, in writing, the results of his observations and pro-

ceedings, which Eeport will be laid before the Council.

No. 4. When contingencies ai-ise to prevent a personal discharge of the

duties confided to the Inspector, he may, subject to the approval of the Com-
mittee, name some competent professional person to act in his stead, who shall

receive the same rates of remuneration.

II.

—

Ordinary or Other Cases of Disease.

Members may obtain the attendance of the Veterinary Inspector on any
case of disease by paying the cost of his visit, which will be at the following

rate, viz., 21. 2s. per diem, and travelling expenses.

III.

—

Consultations without visit.

Personal consultation with Veterinary Inspector .. .. 5s.

Consultation by letter .. .. .. .. .. .. 5s.

Consultation necessitating the writing of three or more letters. 10s.

Post-mortem examination, and report thereon.. .. .. 10s.

A return of the number of applications during each half-year being required

from the Veterinary Inspector.

IV.

—

Admission of Diseased Animals to the Veterinary College
;

Investigations, Lectures, and Reports.

No. 1. All Members of the Society have the privilege of sending cattle,

sheep, and pigs to the Infirmary of the Royal Veterinary College, on the same
terms as if they were Members of the College

;
viz., by paying for the keep

and treatment of cattle 10s. 6c?. per week each animal, and for sheep and
pigs " a small proportionate charge to be fixed by the Principal according to

circumstances."

No. 2. The College has also undertaken to investigate such particular classes

of disease, or special subjects connected with the application of the Veterinary

art to cattle, sheep, and pigs, as may be directed by the Council.

No. 3. In addition to the increased number of lectures now given by
Professor Simonds—the Lecturer on Cattle Pathology—to the pupils in the

Royal Veterinary College, he will also deliver such lectures before the Members
of the Society, at their house in Hanover Square, as the Council shall decide.

No. 4. The Royal Veterinary College will from time to time furnish to

the Council a detailed Report of the cases of cattle, sheep, and pigs treated

in the Infirmary.
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Thompson, Cuthbert. . . Winlaton, Blaydon-on-Tyne

Thompson, Francis. . . Burtonon-Trent

Thompson, Capt. F. W.. .Willow Lod., Finchley.N.

Thompson, George. . .Dudley, Worcestershire

Thompson, George. . .Havelock St., Newc.-on-Tyne
Thompson, G. A Kirkhouse, Brampton, Cumberl.
Thompson, Henry A. . . .Lewes

Thompson, James. . .Bishop Auckland Durham
Thompson, John. . .Paston, Coldstream

fThompson, John. . .Badminton, Chippenham
fThompson, John B.. . . Anlaby, Hull

Thompson, Leonard. . .Sheriff Hutton Park, York
Thompson, Matt Kirkby Stephen, Westmoreland
Thompson, Thos. II. . . .Cavil Head, Acklington

Thompson, W 12, Dunsford Place, Bathwick, Batli

fThompson, W., jun. . .Thorpe-le-Soken, Colchester

fThompson, William. . .Weymouth
Thompson, William. ..Bah Lande, Esh, Durham
Thompson, William. . .Tregoyd Farm, Hay
Thomson, Guy. . .Old Bank, Oxford

Thomson, R. J.. ..Grange, Kilmarnock

Thomson, Kobert T.. . . Broomford Manor, Kxbourne

Thomson, Wra. C . .Dilston Haugh, Corbridge

Thorn, James. . .Brackinburgh, Penrith

fThornes, Joseph. . .Green House, Osselt, Wakefield

Thornhill, George. . .Diddington, Huntingdon

Thornhill, Obadiah. . .Barthomley, Crewe

fThornhill, T.. . .Riddlesworth Hall, Thetford

Thornhill, Wm. Capel Clarke. . .liushton, Kettering

fThornhill, W. P., M.P. . . .Stanton Hall, Bakewell

Thornton, C. George. .. Marden Hill, Hertford

Thornton, Edward.. .Little Pitchford, Shrewsbury

Thornton, Harry. . .Turvey, Newport Pagnell

fThorold, Richard. . .Weelsby Hall, Grimsby

Thorp, R. II.. . .Temple, Selby

fThorp, Thomas. . .Alnwick

fThorp, Yen. Archd.T. . Kemerton Rect, Tewkesbury
Thorp, T. H.. . .Broyle Place Farm, Ringmer, Lewes
Thorpe, J. Cole. . .Otley Ho., Walesby, Market Risen

Thoyts, Mortimer G. . . .Salhamstead House.Reading

Thresher, Fred. R.. . .Marsh Ho.,Bentley, Farnham
Tliring, Robert. . .9, Whitehall Place, S.W.

fThrockmorton, Sir W., Bt.. . .Buckland, Faringdou

fThurlow, T. Lyon. . .Baynard Park, Guildford

fThurnall, Henry. . .Royston, Herts

Thursby, Rev. P.. . .Abington Rectory, Northampton
Thursby, Major John II.. .Snydale Hall, Pontefract

Thurslield, T. II Barrow, Brosely

Thynne, F. George. . .Fleaford Lodge, Guildford

fTibbits, Capt.J.Borlace. .Barton Seagrave, Kettering

Tiersonnier. Alphonse. . -Colombier, Nevers, France

Tiffen, Joseph. . .North Skirlaugh, Hull

fTighe, Rt. Hon. Wm. F. . . . Inistioge, Ireland

Tilden, John. . .Ilield Court, Gravesend

fTillard, Philip. . .Stukeley Hall, Huntingdon
fTimbrell, Robert. . . Bockford, Tewkesbury
Timm, Joseph

Timmis, Richard. . .Darlington St., Wolverhampton
Timson, Rev. Edward. . .Tatchbury, Southampton
Tindal, C. G.. . .Blackgang, Isle of Wight
Tinkler, Robert. . .Penrith

fTinne, John A. . . .Briarley, Aigburth, Liverpool

Tippler, Wm.. . .Roxwell, Chelmsford

fTodd, John. . .Mireside, Wigton, Aspatria, Cumb.
Todd, John. . .Burdon PL, Jesmond, Newc.-on-Tyne

Toder, John. . .South Muskhain, Newark-on-Trent

fTollemache, H. B. . . .Jun. United Service CI., S.W.
fTollemache, J., M.I' Tilston Lodge, Tarporley

Tombs, John. ..Hatherop, Fairford

Tombs, J. King. . . Lanford, Lechlade

Tomes, Alfred. . .Rouse Lench, Evesham

j

Tomkinson, William. . .Newcastle, Staffs.

Tomlin, II. Currer. . .St. Margaret's, Ware
Tomline, Col. G., M.P. . . . 1 , Carlton Ho. Ter., S.W.
Tomlinson, Capt. Frederick W.. . . Leamington

Tomlinson, J. Edward. .

.

Tomlinson, Wm. . .Biggins House, Kirkby Lonsdale

Tompson, Edw. C. S..\ .Dromenagh, Iver, Uxbridge

Tompson, H. Kett. . .Witchingham Hall, Norwich

Tompson, R. James. . .Iver House, Uxbridge

Tomson, James. . .Barnt Green, Bromsgrove

Tonge, Charles. . .Ashfield House, Lincoln

Tonge, W.,sen.. . .Chevening, Sevenoaks

fTooke, Rev. J. T. H.. . .Scawby Vicarage, Brigg

Tooke, William. .. 12, Russell Square, W.C.
Toomer, G. Edw.. . .Hoaden House, Ash, Sandwich

fTorr, William. . . Aylesby Manor, Great Grimsby

Torrens, Robert, M.P. . . .Ramslade, Bracknell

Toulson, John Parker. . .Skipwith Hall, Selby

Tovey, Robert. ..Fairford

Toward, Andrew . . .Osborne, Isle of Wight

Towell, Samuel. . .Rutland House, Newmarket
Tower, Christopher T.. . .Weald Hall, Brentwood

Towgood, Edward. . .St. Neot's

Townend, Thomas. . .Knockholt, Kent

I Townley, Rev. Gale. . . Beaupre Hall, Wisbeach

! Townsend, G. Barnard. . .The Close, Salisbury

I Townsend, Hen Rydinghurst.Cranley, Guildford

I fTownsend, Rev. C. G. G..,.Hatfield Peverel

Townsend, W. EL. .Shantian House, Cotham, Bristol

Townshend, Charles. . .Pulford, Chester

Traherne, G. M St. Hilary, Glamorganshire

Travers, Peter F. . . .Great Carlton, Louth

Tread well, John. . . Waddesdon, Aylesbury

Trebeck, Thomas. . .Southwell

Treby, Henry Hele. . .Goodamoor, Plympton, Devon

Tred well, John. . .Leigham Court, Streatham Hill, S.

fTredegar, Lord. . .Tredegar Park, Newport

Tregelles, E. O Derwent Hill, Shotley Bridge

fTreherne, Morgan . .

.

Trehonnais, R. F. de la.. The Elms, Bickley Pk., S.E.
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Tj Tcerauync, John. . .lleligan, St. Austle

-j-Trench, Henry. . .Cungort l'urk, Roscrea, Ireland

Trend), W. S„ . Kssex Castle, Carrickmaoross.Irelaud

Trethewy, Alfred II ISliokltn«. Aylsliam, Norfolk

Tffethewy, Henry. ..Grampound

Trethewy, Henry, jun. . . .Silsoe, Beds

Trevelyan.Sir \#.T!.,Bt Wallington, Newc.-on-T.

'1'rimmer, Charles. . .Alton, Hants

Trlndar, Edward. . .Cirencester

Trinder, Thomas. . .Sandlin, Leigh Siuton. Malvern

Trollope, Sir J., Bart., M.P Caswiek, Stamford

Trood, Ed ward... Matford House. Kxminster

Trotter, Theodore. . .Greetwell House, Lincoln

Trotter, Thomas. . .Hy well, Slockslield

Trotter, William. . .South Acomb, Stocksfield

Trouncer, J. H., M.D 6, Mount Street, W.

Trower, Capt. E. S. . . .Stansteadbury, Ware
Trumper, Edward. . .Nuneham Park, Oxford

Trumper, Joseph. . .Lake End, Burnham, Bucks

+Tryon, T Bulwick, Wansford, Northamptonshire

Tuck, Rev. G. R.. . .Blotield, Norwich

Tuck, Henry. . .Shirley, Ringwood

Tuck, Henry. . .The Hall, Ingatestone

Tucker, Edwin. . .Frogmore Street, Abergavenny

f Tucker, Henry. . .Bourton Ho , Shrivenham, Herks

•ITuckett, P. D.,jun....76, Old Broad Street, B.C.

•J-Tudor, Geo. S Park House, Lapley, Fenkridge

+Tull, Henry. . .Crookham, Newbury

!fTull, Richard .. .Crookham, Newbury

Turk, William. . .Charlton Kings, Cheltenham

Turnbull, Edward. . .West Hartlepool

Turnbull, George. . .Horton, Belford

fTambnll, John George. . .Pinner, Watford

tTurnbull, Rev. T. S.. .. Blotield, Norfolk

Turnbull, William. . .Horton, Belford

Turnbull, W... .2, West George St., Newc.-on-Tyne

Turner, E. R. T. ...St. Peter's Iron Works, Ipswich

Turner, Frederic. . .Palmer's Green, Southgate, N.

Turner, Fred. John. . .The Dean, Kilmarnock, Ayr

Turner, Fred St. Peter's Iron Works, Ipswich

Turner, George. . .Beacon Downes, Exeter

Turner, George, jun Alexton Hall, Uppingham
+Turner, Lieut.-Col. F. Henry. . .Gouray, Jersey

Turner, J. Singer. . .Chyngton Farm, Seaford, Lewes

Turner, John. . .Stanwell, Staines

Turner, John. . .Englelield, Reading

Turner, J.H.. .Little Horringer Hall, Bury St. Edm.
Turner, John James. . .Newcastle-on-Tyne

Turner, J. W....Hopton, Mirlield, Normanton

Turner, Philip. . .The Leen, Pembridge, Herefordsh.

Turner, P. Henry .. .Whitlocksworthy, Kingsbridge

Turner, William. .. Newtown, Montgomery

Turner, William, jun... .Stoorton, Birkenhead

•{-Turner, W. Beckett. . .Penleigh House, Westbury

-j-Turnor, Christopher. . .Stoke, Grantham

Tumor, Michael .. .Bvereton, Rugeley

Turvill, G.. . .Manor Farm, East Shalford. Guildford

Tuson, Rich. V. . .R. V. College, Camden Town.N.W.
'Tuxford, Jos. Shephard. . .Skirbeck, Boston

Tweddle, John. .

.

Tuxford, Weston. . .Boston

Twitchell. Thomas. . .Willington, Bedford

Tylden, Lt.-Col. Sir J.. . .Milsted, Sittingbourne

Tyler, .Tnlin. . .Leyton, Essex, N.E.

Tyler, Rev. HoperT Llantrithyd, Cowbridge

t Tyler, Sir Jas., Kt Pine House, Holloway, N.

Tyrell, Sir J. T.. Bart Boreham Ho., Chelmsford

f Tyringham, Wm. B...Tyringham,Newpo|tPagne]

Tyrrell, John. . .St. Leonard's, Exeter

u.

Umbers, Abraham. . .Weston Hall, Leamington

fUmbers, Edward. . .Wappenbury, Leamington

Umbers. Samuel . . .Wappenbury, Leamington

fUmfreville. S. C. . . .Ingress Abbey, Greenhithe

Underbill, W. S.. . .Newport, Salop

fUnderwood, Joseph. . .5, Hyde Park Gardens, W.
Unsworth, John. . .The Thorn, Penritli

Unthank. John. . .Netherseales, Penrith

Uplill, Thomas B. . . .Slieepcote Street, Birmingham

tUpperton, Robert. . .35, Steyne, Brighton

Upton, H., jun. . . . Aldw ick, Bognor

Upward, A.. .

.

Urwirk, Edward. . .Felton, Ludlow

fUsedom. Baron von... Berlin

Usher, George M.. . .Railway Street, Beverley

Usher, John. . .Eldon Street, Newcastle-on-Tyne

V.

Vai/.ey, George De Home. . .Halstead

fVaizey, John Robert. . . Attwoods, Halstead

Vallance, James. . .Hurstpierpont

-f-Valle, Conde Del. . .Vergana Gurpoisea, Spain

Vallentine, R. . . .Burcott Lo. Fm., Leigliton Buzzard

Valpy, Robert Harris. . .Ilfracombe

Vanderstegen, W. H.. . .Cane End House, Henley

fVane, Rev. John. . . Burrington, Bristol

Varnell, G. W. . . . R.V. College, Camden Town, N.W.
Vaughan, John W.. . .Velinnewidd House, Brecon

fVaughan, Nash V. E.. . .Rhesta, Neath, Glamorg.

Vaughan, William Brettell. . .Ludlow

fVaux, Lord, of Harrowden. . .Highams, Bagshot

fVavasour, Sir H. M., Bt...8, Up. Grosvenor St., W.
Veitch, Harry Jas.. . .Exotic Nurseries, Chelsea,S. W.
Veitch, Jas., jun.. . .Exotic Nurseries, Chelsea, S.W.
fVere, John. . .Carlton-upon-Trent, Newark, Notts

-j-Verner, Edw. Wingfield. . .86, Eaton Square, S.W.

fVerney, Sir H.,Bt.,M.P ClaydonHouse, Winslow
fVemon, Hon. A. H.. . .Sudbury, Derby

Vernon, Hon. F. H.. . .Farming Woods, Thrapstone

fVernon, Harry F., M.P.. .Hanbury Hall, Droitwich

Vernon, Granville H.. . .East Retford, Notts

Vernon, Hon. G. R. . . .Farming Woods, Thrapstone

Vernon, Hon.& Rev. J.V Nuttall Rec.Nottingham
Vernon, Robert. . .Broad Chare, Newcastle-on-Tyne

Vernon, William. . .Shaw Farm, Tarporley

Verrall, Richard Relfe— Falmer, Lewes

Vesey, CharlesC ..Lucan House, Lucan, Dublin

•f-Vevers, Charles. . .Ivington Park, Leominster

Vevers, J. Brace Yarkhill Court, Ledbury

Viall, King. . .Stoke, Clare, Suffolk

Vickerman, Charles R. . . .Thoby Priory, Brentwood
Vickers, Thomas. . .Ardwick Green, Manchester

fVickers, V.. . .Ellerton Grange, Newport, Salop

Villar, James. .. Charlton Kings, Cheltenham
Villiers, Hon. F. W.C.. . .Welford.Northamptonshire

d
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Vincent, H. Wm.. .Thornwood Lodge, Kensington.W.

•(•Vincent, James. . .Clifton Maybank, Yeovil

Vivian, Lord .. .Glynn, Bodmin
Vivian, George. . .11, Upper Grosvenor Street, YV\

Vivian, Maj .-Gen. Sir R.J. H., Bt., K.C.B. .Caterham

Voile, John, jun.. . .Churchover, Rugby
fVoile, Thomas. . .Frolesworth, Lutterworth

Yoss, Wm West Bucknowle, Corfe Castle, Dorset

w.

fWaddilove, G. M. D. . . .Brunton House, Hexham
fWaddingham, J...Guiting Grange, Winclicomb

Waddington, Kdward. . .Wakefield

Waddington, J.. . .Langrish, Petersfield

fWade, R. . ..
r
)8, Upper Seymour St., Portman Sq.,W.

Wade, R. Craven. . .Clonbranie, Crossakeile, Mea'h

Wagner, G.H. M. , . .77, Marina, St. Leonard's-on-Sea

fWagstafT, Thomas. . .Stifford, Romford, E.

fWainman, W. Bradley. . .Carhead, Crossbills, Leeds

Wainwright, C. Rawiinson. . .Shepton Mallet

Waites, John Merrick. . .Gloucester

Wakefield, George. . .Minworth, Birmingham
Wakefield, John. . .Sedgwick, Milnthorpe

fWakefield, W. H.. . .Prizet, Kendal

Walbey, Samuel. . .Barley, Royston

Wr
aldron, J. Lovegrove. . . Ramsbury, Hungerford

Waldy, Edward. .. Barmpton, Darlington

Waldy, William. . .Great Burdon, Darlington

Walker, Caleb. . .Chillesford Lodge, Wickham Mrkt.

Walker, D. M Gloucester

Walker, Elisha. . .Brereton, Sandbach

Walker, Sir E. S., Knt.... Berry Hill, Mansfield

-j-Walker, Frederick James. . .Claxton Grange, York

Walker, George Henry. . .Newbold Grange, Rugby

Walker, G. IL. . .Oakleigh, East Grinstead

Walker, G. J. Alexander. . .Norton, Worcester

Walker, James. . .Northleach

Walker, John. . .Goldington, Bedford

Walker, John. . .Westfield House, Holmer, Hereford

Walker, John Deverell. . .Nottingham

fWalker, John. . . Mount St. John, Thirsk

Walker, John. . .Newton Bank, Chester

fWalker, John. . .Cooper's Row, Tower Hill, E.C.

fWalker, John L.. . .71 , Oxford Terrace, W.
Walker, Joseph Need. . .Calderstone, Liverpool

-[-Walker, Ormerod Oliver. .. Bury, Lancashire

Walker, Lawrence. . .12, Bryanston Square, W.
Walker, Marmaduke. .Addington Lod., Croydon, S.

Walker, R. C. . . .Middlesex Grange, West Hartlepool

Walker, Richard Janion. ..Padeswood, Mold

Walker, Thomas.. .Stowell Park. Northleach

Walker, Thomas. . .The Woodlands, Doncaster

Walker, Thomas S.. . .Maunby Hall, Thirsk

Wr
alker, William. . .Beeston, Nottingham

fWalker.Wm. H.. .38, Sackville Street, W.
Wall, Geo. Young, jun 39, North Bailey, Durham
Wallace, John. . .Bossington, Stockbridge, Hants

Waller, IT. E. . . .Farmington, Northleach

Waller, F. S.. . .Whittington Court, Andoversford

Waller, John Anthony. . .Brinkburn Ho., S. Shields

Waller, Thomas. . .Sutton Hall, Woodbridge

Waller, Tony. . . Westoe, South Shields

Wallington, George. . .Wellesbourne, Warwickshire
Wallis, Arthur. . .Basingstoke

Wallis, Edward. . .Garrett Lane, Wandsworth, S.W.
Wallis, George. . .Old Shifford, Bampton, Faringdon
Wallis, J. Smith . . . Drishane Castle, Mill St., Ireland

Wallis, O. . . . Overstone Grange, Northampton
Wallis, Robert. . .Old Ridley, Stocksfield, Northum.
Wallis, Samuel . . . Barton Seagrave, Kettering

Walmsley, George. . .Kudston, Bridlington

fWalmesley, Richard. . .Standerwick Court, Frome
fWalrond, J. Walrond. . .Bradlield, Cullompton
Walter, John. . .Borden, Sittingbourne

Walter, Stephen. . .West Farleigh, Maidstone

Walter, William. . .Rainham, Sittingbourne

Walters, John. . . 10, Iron Gate, Derby

(-Walters, William. . .Haverfordwest

Warburton, Rowland E.E Alley Hall, Northwicli

Ward, David. . .Iron Works, Melford, Sudbury

Ward, John. . .East. Mersea, Colchester

Ward, Robert. . .Harrington, Uppingham
Ward, Samuel, R. C Y'afforth, Northallerton

Ward, Thos. J.. . .Fern Park, Olveston, Gloucester

fWard, Wm. Squire. . . Wellow Hall, Ollerton, Notts

Warde, Vice-Adm. Chas., K.H.. . .Westerham, Kent
Ware, Rev. Charles. . .Astwood, Newport Pagnel

Ware, Jas. Thomas. . . 18, Gordon Square, W.C.
Waring, William. . .Chelsfield, Kent
Warman, Robert. . .Idstone, Shrivenham, Berks

Warner, C. Boreham. . .8, Crescent, Jew in St., E.C.

fWarner, George. . .Priory, Hornsey, N.
Warner, Henry, jun Hawkley, Petersfield

Warner,H.J.L.,jun. . .Walsingham Abbey,Fakenham
Warner, J.. .Tixall Hall Farm, Stafford

Warner, Richard. ..Weston Hill, Nuneaton
fWarner, Thomas. . .47, Sussex Square, Brighton

Wane, H.. .Bevenden Ho., Langford Budville, Som.

fWarren, Rev. J. C. B Horkesley Hall, Colchester

fWarren, R. A.. . .Preston Place, Arundel

Warren, Samuel. . .Newtown Iron Works, Ledburv
Warry, George. . .Shapwick, Glastonbury

Warter, II. de Grey. . .Oruch Meole Ho., Shrewsbury

fWartnaby, John R.. . . Clipston, Northamptonshire

Warwick, Thomas. . .35, Mark Lane, E.C.

Wason, Rigby. . .Covwor, Grivan, Ayrshire

Waterhouse, Samuel. . .Halifax

Waters, Benjamin. . .Newcastle-on-Tyne

Waters, Edward. . .Stratford Sub-Castle, Salisbury

Waters, John. . .Eastbourne

Waters, Richard. . .Broughton, Stockbridge

Waters, Robert. . .Saman, Carmarthen
W'atham, Joseph Street. . .Coalbrook, Ross

Watkin, Ralph. ..Royal Exchange, Newc.-on-Tyne

7 Watkins, J. G.. . . Woodfield, Ombersley, Worcester

Watkinson, Wm. . . . New Market, Louth

Watney, Daniel. . .20, Poultry, E.C.

Watson, Lt.-Col. C. E....16, Devonshire Street, W.
Watson, George P. . . . Londonthorpe, Grantham
Watson, Henry... Newcastle-on-Tyne

Watson, Henry G.. . . 123, George Street, Edinburgh

Watson, John. . .Shirbiirn Castle, Tetsworth

Watson, John E.. . .Newcastle-on-Tyne

{Watson, John. . . Waresby, Kidderminster

Watson, Joseph. . .Bensham Grove, Gateshead
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Watson, Hubert. ..Scurrington, Whatton, Notts

Watson, Robert. . .Standard Hill, Ninliehl, Battle

Watson, Robert II ISolton Park, Wigton
Watson, Robert S. .. .Moss Croft, Gateshead

Watt, J. W. Gibson. . . Doldolowe, Radnorshire

Watte, Bartholomew. . Don Street, St. Ileliers, Jersey

Watts, T. Copson. . .The Priory, Wolston, Coventry

Watton, G. B. . . .Hall Farm, Longden, Shrewsbury

WettOD, Jas....Cwmllecoediog, Cemmcs, Shrewsbury

Way, Lewis. . .Spencer Grange, Ilalstead

Way, L. A.. . . Alderbonrne, Gerrard's Cross, Bucks

Wayne, T. M Manor Ho.,S.Waniborough, Odiham
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Wealleans, J. D Flotterton, Rothbury, Northum.
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Weaver, Wm. Henry. . .Moor Farm, Bridgnorth
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.
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Welch, Henry T Leek Hall, Khkby Lonsdale
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+Wells, John... Booth Ferry House, Howden
Wells, John. . .Hampnett, Northleach

Wells, Thomas. . .Norwich

-j-Wells, William. . .Holmewood, Peterborough

+Welsh, John. . .Kirkton, Hawick, N. B.
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Welstead, Fred The Cottage, Stonely, Kimbolton

Wemyss, J. Hay Erskine. . .Wemyss Castle, N. B.

fWenlock, Lord. . . Escrick I'ark, York

Wenman, Wm. Henry .. .Wiston, Shill'nal

Wentworth, Godfrey. . .Woolley Park, Wakefield

Were, Francis. . .Hinton Farm, Horndean

West, J. Robert. . . Alscot Park, Stratford on-Avon

West, J. . . . Melton Ross, Brigg

West, Thomas. . .Worcester
'

fWestear, Henry. . .Burwood Cottage, Esher

fWestern, Thomas Burch. . .Felix Hall, Kelvedon

fWestern, T. Sutton, M.P Felix Hall, Kelvedon
Westhead, J. P. Brown... Lea Castle, Kidderminst

fWestmoreland, Earl of. . . Apthorpe, Wandsford

Wethered, George. . .Maidenhead

fWeston, James. . .Stoneleigh, Kenihvorth

Westray, Thomas. . .Spital, Chester

Wr
etton, Geo. Norman. . .Collington, Northampton

fWeyland, J.. . .Woodrising Hall, Hingbam, Norfolk
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