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These experiments, it is tude, are sot easy ; still they aue in the poweb of every
thinking husbandman. he who accomplishes but one, of however uillted application, and
takes care to report it faithfully, advances the science, and, consequently, the prac-

tice of agriculture, and acquires thereby a right to the gratitude of his 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 socikties formed for the improvement
op our science should be to prepare the forms of such experiments, and to distbibctb

the execution op thibe among their mejibers.

Von Thaer, Princifles of Agriculture.

Sj'oHiswoode dt Co., Prtnkr), Iftw-slreet Square, londoit.
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METEOROLOGY IN 1887.»

First Quarter.—The weather in Januari/ till the 18th was very cold,

snow fell frequently, and the ground in many parts of the country was

covered with snow till after the 18th ; from the 19th the weather was

milder, with some days of fine weather. The temperature was very low oa

the 1st and 2nd ; at Barnet on the 2nd it was as low as 8°, The mean
temperature of these two days was nearly 14° below their average ; low

temperatures with severe frosts were experienced on every night till the

18th. At Rugby on the 17th the temperature of the air was as low as 6°"o,

and the frost was severe at all stations. A change took place between the

18th and 19th, and to the end of the month the temperature was mostly

above the average. The atmospheric pressure was below its average till the

10th, particularly from the 4th to the 9th ; on both the 5th and 6th it was

more than one inch below the average, and from the 11th to the end of the

month it was constantly above the average. The fall of rain waa small

;

fogs were frequent, particularly in the Midland Counties.

The weather in Feh-uary was cold and dry, with frequent sharp frosts

at night between the Cth and the 18th ; at times the weather was pleasant.

The temperature of the air was generally above the average till the 5th,

and from the 19th to the 25th, and below on all other days. The pressure

of the atmosphere was very remarkable. It was steadily high throughout

the month ; at the height of 160 feet above the mean level of the sea it was

J30T4o inches, being higher than in any February back to 1841. The fall of

rain was generally very small, and generally much below the average. Snow
fell on a few days, and fog was rather prevalent.

The weather in March till the 21st day was very cold, with severe frosts

every night
;
very severe winter weather was experienced from the 11th to

the 21st. Snow fell generally over the country on nearly every one of these

days. The temperature was continuously low to the 21st, particularly from

the 13th ; the mean temperature of the nine days ending the 21st was 10^°

below their average ; from the 21st the weather was milder. The mean
temperature of the month was 4° below the average of 46 years. The

atmospheric pressure was above the average till the 8th day, having been

above the average since January 11 ; from March 9 to 16 it was Ioav, and

after this it was for a few days together above, and then for a few days

below the average to the end of the month.

The rainfall recorded at 34 stations of observation ranged from 2*91

inches at Blackheath, 3'03 inches at Greenwich, and S'll inches at Holkham,

to 6'48 inches at Salisbury, 7'60 inches at Bath, and 8'12 inches at Stony-

hurst. Rain was measured at Greenwich on 14 days in January, 4 in

February, and 10 in March, or on 28 of the 90 days in the quarter.

' Abstracted from the particulars supplied to the Registrar-General by
James Glaisher, Esq., F.B.S., &c.
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Second Quarter.—The weather in Ajn-il was very cold and dry. The

temperature of the air was below its average on every day excepting from

the 19th to the 23rd, and particularly so from the 14th to the 17th. The

atmospheric pressure was below its average till the 7th, and from the 21st.

The fall of ralu was small. The N.E. wind was prevalent. It was an

ungenial month, and vegetation was very backward.

The weather in Mai/ was generally cold, sunless, and unseasonable,

with an unusual prevalence of winds from the N., N.E., and N.W. The

temperature, with the exception of the five days between the 8th and

12th, was constantly below the average, and particularly so on the 21st

and 22nd, on which day snow fell at some places and rain and hail at

others, with a cold high wind. It was the sixth month in succession with

the mean temperature below the average. AVe have to go back for forty-

two years for so low a temperature for the three months ending May—

a

period so important for vegetation—and practically there was only one

instance of a decided lower temperature in this century, viz., in the year

1837. The atmospheric pressure in May was above its average from the 7th

to the 17th, and from the 23rd to the 27th, and was mostly below on the

other days. The foil of rain was less than the average at most stations.

Snow fell on several days in the INIidland and Northern counties.

The weather in June was very fine and dry. The temperature till the

5tb day was rather low, on the Oth there was a sudden change to warmth,

and from this day to the 20th the weather was very fine and hot ; from the

21st to the end of the month it was fine, but rather cool. The atmospheric

pressure was below the average till the 4th, and constantly above from the

6th. There was a preponderance of N.E, wind, and almost an absolute

freedom from thunderstorms. The fall of rain was deficient at all stations,

and a severe drought was experienced at many places. There were heavy

falls of rain generally on the 3rd and 4th, and scarcely any afterwards till

the end of the month. The drought was not felt till the middle of this

month, but the weather had been dry since January. Up to the end of

June the average fall of rain from the seventy-two years' previous observa-

tions is 10'8 inches, and the fall this year is 3'1 inches short of the average.

The rainfall recorded at 33 stations of observation ranged from 3'01

inches at Torquaj', 3-14 inches at Osborne, and 3*15 inches at "Wolverhampton

and Halifax, to 4 70 inches at Greenwich, 5'16 inches at Stonyhurst, and
5-78 inches at Bath. Rain was measured at Greenwich on 11 days in April,

18 in May, and 3 in June, or on 32 of the 91 days in the quarter.

Tbird Quarter.—The weather in July was very fine and warm. The
temperature of the air was above its average on every day excepting the

17th, 18th, and 19th, and particularly so on the 2nd, 3rd, 4th, and 8th days.

The atmospheric pressm'e was above its average excepting only a few days.

The fi^ll of rain was much below its average at all stations. The drought
mentioned last mouth, which generally began on June 5, was broken on
July 4, thus showing an absolute drought of 30 days' duration. The fall of

rain both preceding and following those days was generally very small, so

that the drought was of much longer duration, consequently water supplies

a2
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t(rere very low, and pastures were burnt up. The liay crop was gathered

without rain, and harvest work began early.

The weather in August was very fine and dry, with a more than average

amount of sunshine. The temperature of the air was a little below the

average at the beginning of the month, and from the 10th to the 20th, and

above oa other days. The atmospheric pressure was above its average till

the loth, and below from the IGth. The fall of rain was less than its

average at most places. On the IGth and 17th there were thunderstorms

over the country, and that on the 17th was most severe over London. The
fall of rain varied from one inch to two inches in London and places a little

south of London. At Blackheath 0-84: inch fell on the evening of the 17th

within 20 minutes, and 1-75 fell in the day. This heavy fall was not

experienced at Barnet, where O o4 inch fell. The fall at Wolverhampton

was 0'85, and at Carlisle was 1"14 inch, the largest fall at any other

station was 0'47 inch at Southbourne. These refreshing showers were far

from being general, and pastures at many places were dried up and streams

very low.

The weather in September was cold and unsettled ; the temperature of

the air was below its average on nearly every day, particularly so at the

end of the month. The atmospheric pressure was below its average during

the first half of the month, and again from the 26th. The fall of rain was

above its average at some places and below it at others. The first part of

the month the S.W. wind was prevalent, and again from the 25th to the

28th ; at other times the N.E. was the most prevalent.

The rainfall recorded at 34 stations of observation ranged from 3-22

inches at Rugby, 3-66 inches at Cardiugton, and 3-71 inches at Cambridge,

to 8-19 inches at Bath, 10'33 inches at Stonyhui-st, and 10 62 inches at

Carlisle. Rain was measured at Greenwich on 13 days in July, 10 in

August, and 10 in September, or on 33 of the 02 days in the quarter.

fourth Quarter.—The weather in October was generally fine, but very

cold. The temperature of the air was below its average on nearly every

day, particularly so from the 11th to the 18th, and from the 22nd to the

26th. The mouth was colder than any October back to the year 1817, when
it was of the same temperature. The minimum temperature of the month

at Greenwich, 25°-3, was lower tli.an any previous reading at Greenwich ; at

many of the stations tlie temperature was still lower. Tliese low readings in

October are of very rare occurrence. The atmospheric pressure was above

its average till the 8tii, and from the loth to the 27tli, and was below

on the remaining 10 days. The fall of rnin was less than the average at

all the stations, the soil was in consequence very dry, and streams were

generally low, the wind was chiefly from the N."\V., and a gale was blowing

at the end of the month.

The month of November was dry and cold. The temperature of the air

did not differ much from the average till the 15th day; very cold weather

then set in and continued to the 22nd. The atmospheric pressure was below

the average till the 10th, and from the 18th. The fall of rain was above

the average at some stations and below at others. The wind was chiefly

i
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from the N.E., and was strong at both the begiuning and towards the end

of the month. Dense fogs prevailed on the 20th and 21st.

The month of December was fine and rather cold. The temperature of

the air was a little above the average till the 4th, and was below from the

oth. The atmospheric pressure was above the average till the 5th, and from

the 29th. The rain was generally less than the average. The wind was

mostly from the X.W. It was a fine winter month.

About London the mean daily temperature of the air was below its

average on nearh^ every day throughout October and till the 25th day of

November. The mean daily deficiency for these 56 days was 5°-4
; from

November 26 to December 4 it was above the average, the mean daily

excess was 1°'4 ; from December 5 to the 31st was generally below the

average, mean daily deficiency was 3°-8.

The rnmfall recorded at 33 stations of observation ranged from 4'00

inches at Nottingham, 4 21 inches at Cambridge, and 4 60 inches at Card-

ington, to 12-84 inches at Plymouth, 12'89 inches at Truro, and 14'12 inches

at Guernsey. Rain was measured at Greenwich on 11 days in October",

20 in November, and 16 in December, or on 47 of the 92 days in the

quarter.

Wind Observations.—The average duration of the difl^erent directions

of the wind at eight points of the compass in e.ach month of 1887, at the

Koyal Observatory, Greenwich, was as follows:

—

Direction of Wind

N.w. N. I«.E. E. S.E. s. s.w.
1

I

days days d.avs days days d-ivs days days
January . 2-bo 350 3-25 1-bo 3-25 4-50 9-75 3-75

February . 2-50 300 400 200 1-50 300 900 300
March 3-00 400 400 300 2-50 300 800 3-50

April . . 2-25 4-2o 6-25 3o0 2-25 2-50 6-25 2-75

May . . 1-50 4-75 7-50 2-25 1-75 2-75 8-25 2-25

June . . 2-50 3-50 3-75 2-25 1-75 2-25 1000 4-00

July . . 300 400 3o0 200 1-50 300 1000 4-00

August 3 00 3-00 300 1.50 1-60 300 12-00 400
September 400 6-00 200 2 00 300 800 3 00 2-00

October . 2-50 3-50 300 1-50 200 400 1000 4-50

November 2-50 4-25 4 00 225 2-2.-, 4 00 8-.50 2-25

December 2-50 3-00 2-50 200 2-00 3-50 11-00 4-25

Totals »

for 1887 i

31-25 46-75 46-75 25-25 25-25 43-50 105-75 40-25

The following Table (I.) gives the INIeteorological Observations recorded

at the lloyal Observatory, Greenwich, for each Uionth of the year 1887:

—
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TABLE I.—METEOROLOGICAIi OBSEEVATIONS RECOEDED AT
]

:

"

_i

Temperature op

Elastic
Weight

OF Vapour

1887.
Air EVAPOR.*.-

TION
Dew Point Ant—Daily

Raxge

Force op
Vapour

IX A
Cubic Foot
OE Air

MOX'THS

Mean

Diff.

from
aver-
age of

116
years

Diff.

from
aver-
age of

46
years

Mean

Diff.

from
aver-
age of

46
years

Mean

Diff.

from
aver-
age of

46
years

Mean

Diff.

from
aver-
age of

46
years

Mean

Diff.

average
of 46
years

Mean

Diff.

from
aver-
age of

46
years

Jcin. •
35°6

o

-10 -2-8 34-8
o

-2-1 32°9
o

-20
o

9-6
o

-fO-1

in.

187
in.

-•014
grs.

22
grs.

-02

Feb. .
38-8 0-0 -0-8 36-7 -1-3 33-8 -1-6 12-9 -I-1-8 194 -015 23 -01

March , 37-6 -3-5 -41 35'3 -40 32-1 -3-9 14-1 -0-6 •182 -•033 21 -©4

Meant 37'3 — 1"5 — 2'6 35"6 — 2"3 32'9 — 2"5 122 4- 0*4 188 — '021 o.o/ ^

A.pril . 44-1 -20 -30 40-5 -3-4 36-3 -4-2 19-8 -f-1-4 214 -•039 25 -0-i

May . 49-8 -2-7 -2-7 46-6 -2-2 43-5 -1-5 16-7 -3-8 283 -•015 3-2 -02

June , 60'9 -t-2-6 -I-2-1 .55-8 -t-1-3 51-3 -f 0-7 23-7 -f 2-7 380 + •010 42 00

Means 5r6 -0-7 — 1'2 47'6 — 1'4 43-7 -1'7 20'1 -l-O-l 292 — 015 3 '3 — 0*2

66-5 -I-4-8 -I-4-3 59-4 -t-1-7 53-7 -0-2 26-4 -f 5-4 •413 -•003 4^6 -0 2

August

.

62-5 -H-6 -l-l-l 56-2 -1-2 50-8 -31 23-8 -f40 •371 -048 41 -07

Sept. .
54-0 -2-6 -31 50-9 -31 47-9 -3-3 IGO -2-2 •334 - •046 38 -06

Means 61-0 -H-3 H-0-8 55-5 -0-9 50-8 -2-2 22-1 4-2-4 373 -•033 4-2 -06

45'0 -4-6 -5-0 42-6 -2-9 39-7 -6-2 14-3 -0-2 •244 - •OGG 2^8 -1-2

Nov. 40-8 -1-6 -2-7 39-5 -0-6 .37-8 -rc 9-4 -2-1 227 -•018 27 -0-2

Dec. . 381 -10 -1-8 36-3 -0-3 33-9 -2-6 87 -0-7 185 -•023 23 -04

Means 41-3 -2-4 -3-2 39-5 -1-3 371 -3-5 10-8 -1-0 •222 -036 2^6 -06

Note.—In reading this table it will be borno in mind that the plus sign (-)-)
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THE Royal Observatoet, Greenwich, foe the Year 1887.

Dkcuee READIXa
Weight
OF A
Cubic

Foot of
AlK

ReADIXG of TirEIlMOMETEH
OX GR-^JiS

OF
Humidity

OP
Babometer

JtAIX

Daily
hori-
zontal

Number of

nights it was 1887.

Mean

Saturation

=

100
Diff.

from
aver-
age
of 46

years

Mean

Diff.

from
1verage
of 46
years

Mean

Difl.

from
aver-
age
of 46

'ears

Ci

3
o
a
<<

Diff.

from
iverage
of 72

years

move-
ment
of the
air

At

or

below

30°

Between

30°

and

40°

oo
OJ
1>
o
.Q
<

Lowest ]

reading
at

night

Highest
reading

at
night

Months

92 + 2

in.

29-831

in.

+ -084

grs.

558

grs..

+ 4

in.

1-15

in.

-0-70
Miles

238 22 9
o

14-9
o

38-0 Jan.

84 - 1 30-145 + -356 561 + 8 0-53 -105 315 18 9 1
j

13-7 420 Feb.

83 0 29-891 -H-138 557 + 7 185 -0-16 288 19 12 0 14-6 35-0 Mar.

86 n + -193 559 + (i

Sum
3-03

Sum Mean Sum

59

Sum

30

Sum
1

Lowest

13-7

Highest

420 UtTcci lis

75 - 5 29-818 -f-072 548 + 5 1-75 -0^01 343 15 15 0 19-1 38-5 April

80 + 1 29-834 + •047 542 + 2 172 -0-36 289 4 18 9 23-3 470 May-

72 — O 30-013 -f -207 533 + 1 1-23 -0-74 244 0 7 23 33-2 51-7 June

76 A 4. -1 OST XVO + ^

Sum
4'70

Sum
1-11— i. J. 1

Mean Sum
19

Sum
40

Sum
32

Lowest

19-1

Highest

51-7

64 -11 29-866 + 069 525 -3 1-29 -1-22 248 0 3 28 37-3 58-5 July

66 -10 29-807 + •023 528 -1 2-34 -0-01 210 0 8 23 33-4 55-9 Aug.

80 - 1 29-769 -•039 536 + 3 2-22 -021 283 3 15 12 27-0 51-7 Sept.

70 — 7 29-811 + •018 530 0

Sum
5-85

Sum
-1-44

Mean Sum
3

Sum
26

Sum

63

Lowest

27-0

Highest

58-5 Hffin n s±lL CUHo

82 - 7 29-916 + •208 549 + 9 1-03 -1-76 255 19 5 7 18-0 47-9 Oct.

89 - 1 29-530 -•212 547 -1 3-78 + 1-44 281 11 16 3 15-5 42-2 Nov.

85 _ e 29-676 -113 543 -9 1-47 -0-52 308 20 10 1 16-7 40-8 Dec.

85 - 4 29-707 -039 546 0

Sum
6-28

Sum
-0-84

Mean

281

Sum
50

Sum
31

Sum
11

Lowest

15-5

Highest

47-9 Means

siguiSes above the average, and that the minus sign ( — ) signifies below the average.
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TABLE II.—HAY HARVEST FORECASTS, 1887.

Eetuhn showing the Number of Forecasts sent to each of the
undermentioned districts, with the results of the forecasts.

Districts Names of Stations

Forecasts Percentages

Total
per-

centage
of

Success

60

120

60

60

60

90

96

73

66

60

90

Number

returned

Complete
Success

Partial Success Partial Faihire Total Failure

Scotland, N.

Scotland, E. .

England, N.E. .

England, E.

Midland Counties

England, S.

Scotland, W. .

England, N.W.

England, S.W.

Ireland, N.

Ireland, S.

Golspie and JIunlocby
I North Berwick, Aber- \

feldj-, Braco Grange,

( and Glamis j

( IJlceby and Chatton,
|

1 Northumberland )

Rotliamsted and Thorpe
t Cirencester and East

)

1 Retford )

( Horsham, Maidstone, i

t and Downton 1

( Dumbarton, Stran-

)

I raer, and Islay /

( Leyburn, Liverpool,

1 and Frescot )

/Bridgend (Glamor-,

1
gan), Clifton, and 1

I
Spring Bank (Glou-

j

^ cestershire) '

( Hollymountaiid Moy-

1

( nalty J

fArdfert, Moneygall, i

I and Kilkenny j

60

102

60

48

60

88

90

71

65

48

90

54

49

45

71

50

66

61

56

55

52

58

38

25

39

22

30

31

33

35

37

34

33

8

2

13

3

12

3

6

6

8

14

9

23

3

4

8

3

92

75

84

93

80

97

94

91

92

86

91

Mean for all Districts 56 32 4 88

Note.—Mr. Frederick Caster, in forwarding the detailed results of tlie

checking of the " Hay Harvest Forecasts for 1887 "to the Secretary of the

Meteorological Council, remarks inter alia

:

—
" The general percentage of successful forecasts (88) is much larger than

that of last year, and larger than that for any of the preceding years since

the sj-stem was conuncnced—a result which may be due )5artly to the quiet

character of the weather prevailing at the time, but partl3' also to the ex-

tended area of observation which was inaugurated at the beginning of the

year, and which has been of so much value to us in the work of forecasting

and warning for storms."

Some of the recipients have voluntarily borne testimony to the success

of the forecasts Sir J. Shelley, Shobrooke Park, Crcditon, says

can only say that as far .as this season is concerned the telegrams were almost
entirely correct." Air. H. V. Boothby, Butterby Farm, Alfreton, says: " They
have been very useful." ^Ir. J. Fergusson, Brettenham Manor, Thetford,

says: "I must, say the forecasts were most accurate." Major Smith, of

Munlochy, Inverness, remarked each week that the forecasts were " very

satisfactory." Mr. J. Turner, of The Grange, Ulceby, says :
*' I think th^

prognostications have been ver^ true."
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( X )

TABLE IV.—Estimated Total Produce and Yield per Acre of each
Grass, and Number of Horses, Cattle, Sheep, and Pigs, in

[From Returns of Agricultural

Descmption- op Crops

Great Britain

Acreage,
'thousantis' (000)

omitted

1885 1886 1887

Produce of crops,

'thousands' (000)
omitted

Yield per acre

1885 1886 1887 1885 1886 1887

Corn Cbops :

—

Wheat

Barley or Be re

Oats

Rye

Beans

Peas .......
Total Corx Crops ,

Greek Crops :—

Potatoes

Turnips and Sw'edes....
Maugold

Carrots and Parsnips . .

Cabbage, Kohl-rabi, and Rape

Vetches, Lucerne, and any other

)

crop (except clover or grass) j'

Total Greex Crops .

Other Crops, Grass, &c. :—

Clover and artificial and others
grasses under rotation, including
permanent pasture, or grass not >

broken up in rotation (exclusive i

of heath or mountain land) j

Ditto under meadow for liay .

Flax

Hops

Total other Crops .

Acres

2,478

2,257

2,941

51

435

230

Acres

2,286

2,241

3,082

5G

381

214

Acres

2,317

2,085

3,088

65

371

230

Bush.

77,588

79,251

108,365

Bush.

61,468

72,090

116,596

Bush.

74,323

65,301

107,283

Bush.

31-3

35'1

36-8

Bush.

26-9

32-2

37-8

Bush.

320

31-3

34-7

8,907

4,321

10,307

5,855

8,339

5,608

20-5

18-8

270

27-3

22-5

24-4

8,392 8,260

549

2,015

355

16

153

434

551

2,003

349

16

152

406

8,146

560

1,972

361

16

154

401

Tons

3,198

20,511

6,470

Tons

3,168

29,983

7,280

Tons

3,565

19,748

5,423

Tons

5-8

10-2

15-4

Tons Tons

6-4

100

5-7

15-0

20-8

3,522 3,480

13,814

6,182

2

71

13,558

6,666

3

70

3,461

13,565

6,887

4

61

8,731

Cwts.

9,075

Cwts.

7,894

Cwts.

509 776

Cwts

7-1

Cwts.

11-1

20,069 20,297 20,520

15-0

Cwts.

7-2

Year 1885 Year 1886 Year 1887

De.-!cription of Ln'E Stock :—
Actual No.
1,408,789

Actual No.
1,425,368

Actual No.
1,428,383

6,597,964 6,646,683 6,441,268

26,534,635 25,620,718 25,958,768

2,403,380 2,221,475 2,299,323

Note.—The produce of the Corn Crops for Ireland, wbicU was originally given in weight, has been converteil
antl 60 lb», to the bushel of Beans and Peas,



( XI )

OF THE PRIXCIPAL CROPS, AND ALSO THE ACREAGE UXDER OTHER CROPS AND
Great Britain and Ireland, in each of the Years 1885-87.

Bepartinent of Privy Council.']

Ireland
1

United Kingdom

Acreage,
'thousands' (000)

omitted

Produce of crops,

'thousands' (000)
omitted

Tield per acre
j

Acreage,
' thousau'ls • (000)

omitted

Produce of crops,

'thousands' (000)
omitted

Yield per acre

1885 1886 1887 1885 1886 1887 1885 1886 1887 1885 1886 1887 1885 1886 1887
'

1885 1886 1887

Veres Acres Acres Bush. Bush. Bush. Bush. Bush. Bush.' Acres Acres Acres Bush. Bush. Bush. Bus. Bus. Bus.

n 70 67 2,048 1,880 1,902 28-8 27-0 23-3 2,549 2,355 2,385 79,636 63,348 76,225 31-2 26-9 320

182 162 6,470 6,219 4,647 361 34-2 „o i28-6 2,436 2,423 2,248 85,722 78,310 69,948 352 32-3 31-1

-1,32S 1,322 1,313 52,076 52,780 43,506 39-2 40-0 33-1
j

4,270 4,404 4,403 160,441 169,376 150,789 37-6 38-5 313

s 11 11 59 67 66

6 6 6 215 183 134 33-5 30-5 21-1 441 387 377 9,122 10,490 8,473 20-7 27-1 22 5

1 1 1 18 18 16 25-0 26-2 23-1 231 215 230 4,339 5,873 5,623 18-8 27-3 24-4

1,594 1,592 1,562
1

9,986 9,851 9,709

Tons Tons Tons Tons Tons Tons Tons Tons Tons Tons Ton? Tons

797 800 797 3,176 2,668 3,569 4-0 3-3 4-5 1,346 1,354 1,357 6,374 5,835 7,134 4-7 4-3 L'',i

' 297 ' 299 " 300 ' 3,552 3,975 > 2,719 ' 12-0 13-3 9-1 2,312 2,302 2,272 24,063 33,957 22,467 10'4 14-7 9-0

= 37 » 37 = 42 ' 500 - 506 » 455 = 13-4 = 13-5 = 10-9 392 387 402 5,969 7,78C 5,878 15-2 20-1 11-6

3 3 3 20 20 19

48 46 50 201 198 204

37 36 37 470 442 438

1,219 1,221 1,229 4,741 4,703 4,692

10,244 10,160 10,052 24,058 23,718 23,617

2,035 2,094 2,144 4,156 4,429 3,599 8,217 8,760 9,031 12,887 13,503 11,493

108 128 130
C\vts.

313
Cwts.

412
C\vts.

303
Cwts.
3-5

Cwts.
3-8

Cwts.
2-3 110

71

131

70

134

64

Cwts.

509

Cwts.

776

Cwts.

458

Cwt.

71

Cwt.

11-1

Cv.t.

12,387 12,382 12,326 32,456 32,679 32,846

Tear 1885 Tear 1886 Year 1887 Ye-ir 1885 Year 1886 Year 1887

Actual No.
491,147

Actual No.
492,831

Actual No.
499,330

Actual No.
1,899,936

Actual No.
1,918,190

Actual X
1,927,71::

4,228,751 4,184,027 4,157,409 10,826,715 10,830,710 10,598,C

3,477,840 3,367,722 3,378,417 30,012,475 28,888,440 29,337,1

1,269,122 1,263,133 1,408,485 3,672,502 3,484,608 3,707,8

into hmheU, at the rate of 60 lbs. to the bushel of Wheat ; 50 lbs. to the bushel o£ Barley ; 39 lbs. to the bushel of O.-it- ;

' Turnips only, " Including Beetroot.
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TABLE V.

—

Average Prices op British Corn per Quarter (Imperial
measure) as received from the Inspectors and Officers of Excise according
to tlie Act of 27 & 28 Vict. ch. 87, in each week of the year 1887 ; and
also in each of the twenty years 1868-87.

\_From the " London Gazette.

Week ending Wheat Barley Oats Week ending Wheat Barley Oats

1887 s. d. d. d. 1887 J. d. <f. s. d.

January 1 35 0 25 11 17 0 ' July 2 . 35 0 20 10 17 6

January 8 35 4 26 4 16 11 July 9 . 34 2 20 11 17 0
January 15 36 3 26 8 17 4 July 16 . 34 0 20 5 16 9

January 22 36 4 27 1 17 2 July 23 . 34 3 2] 4 17 9

January 29 35 5 26 7 17 1 July 30 . 34 3 21 8 17 1

February 5 34 3 26 7 17 1 August 6 33 11 20 10 17 1

Februarj- 12 . 33 g 25 7 16 10 August 13 33 3 20 7 16 10
February 19 . 32 11 26 2 17 0 August 20 32 0 23 11 16 4

32 25 0 16 11 Ano-ncf 97 30 10 24 5 16 3

March 5 32 9 25 1 16 2 September 3 29 11 27 3 15 (;

March 12 32 7 24 3 16 4 September 10 29 1 26 10 14 10
Mnrph 10 32 11 24 4 16 4 Spntpmlipr 1 7 28 g 27 4 14 7
Mnrrb "^fi 33 2 23 2 16 4 Spntpni l"ipr 9-1 28 9 28 0 14 11

AAverage of \
AAverage of i

vvmter
^

Oi A
7 Id y Summer r

oo61 1
fi lb *

Quarter ' Quarter '

Aprils . 33 3 24 4 16 1 October 1 28 5 28 10 14 10
April 9 . 32 8 23 11 15 8 October 8 28 7 28 6 15 ]

April 16 . 32 8 24 2 15 10 October 15 29 3 29 0 15 3

April 23 . 32 6 23 2 16 3 October 22 29 9 28 10 15 4

April 30 . 32 8 24 2 16 2 October 29 . 30 1 29 7 15 5

May 7 33 2 23 2 16 0 November 5 . 30 3 29 7 15 11

May 14. 33 6 22 0 16 7 November 12 . 30 6 29 6 15 5

May 21 . 34 1 21 9 16 November 19 . 30 5 29 6 15 6

May 28 . 34 6 23 1 16 9 November 26 . 30 9 29 6 15 11

June 4 35 0 23 9 16 7 December 3 . 31 3 29 3 16 1

June 11 . 35 4 22 1 17 0 Decem>ier 10 . 31 2 29 0 15 11

June 18 . 35 1 21 10 17 4 December 17 . 31 2 29 1 16 2

June 25 . 35 1 20 7 16 9 December 24 . 30 10 28 11 15 10
December 31 . 30 9 29 3 16 1

Average of \ Average of )

Spring
[

33 9 22 11 16 4 Autumn
[

30 2 29 2 15 7

Quarter ' Quarter '

Annual Averages for Years 1868 to 1887.

Year Wheat Barley Oats Year Wheat Barley Oats

1. iir s. d. s. d. s. d. i. rf. t. d.

1868 63 9 43 0 28 1 1878 46 5 40 2 24 4

1809 48 2 39 5 26 0 1879 43 10 34 0 21 9

1870 46 11 34 7 22 10 1 1880 44 4 33 1 23 1

1871 56 8 36 2 25 2 : 1881 45 4 31 11 21 9

1872 57 0 37 4 23 2 ! 1882 45 1 31 2 21 10

1873 58 8 40 5 25 6 i 1883 41 7 31 10 21 5

1874 55 9 44 11 28 10 1884 35 9 30 8 20 3

1875 45 2 38 5 28 8 1885 32 10 30 2 20 7

1876 46 2 35 2 26 3 1886 31 1 26 7 19 0

1877 66 9 39 8 25 11 1887 32 6 25 4 16 3



( XIII )

TABLE VI.

—

Quantities op British Corn sold in the Towns from which
Returns are received under Acts 27 & 28 Vict. ch. 87, and 45 & 46 Vict,

ch. 37, in each of the years 1878 to 1887.

\JFrom, the " London Gazette."']

Years Wheat Barley Oats

Qrs. Qrs. Qrs.

1878 2,141,759 1,732,075 184,041
1879 2,022,125 1,421,244 161,693
1880 1,()07,908 1,591,925 164,791
1881 1,738,255 1,631,504 211,444
1882 1,903,858 1,873,820 211,799
1883 2,901,146 2,575,528 408,471
1884 2,833,132 3,149,341 492,918
1885 2,739,515 2,765,500 393,042
1886 2,739,822 2,474,466 367,083
1887 2,495,124 2,589,667 309,478

TABLE VII.—Returns published pursuant to the Corn Returns Act, 1882, and
to Act of 6 & 7 Wm. IV. for Commutation of Tithes in England and Wales,

showing wliat has been, during the Seven Years ending Christmas Day in

each Year, the Average Price of an Imperial Bushel of British

Wheat, Barley, and Oats, computed from the Weekly Averages of Corn
Returns in each of the years 1881-87.

\_From the " London Gazette."]

Average (Septennial) prices per bushel

Years
Wheat Barley Oats

S. (7. s. d.

1881 5 lOi 4 6 3 OJ
1882 5 10^ 4 4J,- 2 Hi
1883 5 2 3 iT 2 8

1884 5 4f
5 l|

4 1| 2 9
1885 3 ll| 2 8i

2 7|1886 4 11 3 10

1887 4 8i 3 81 2 6i .

TABLE VIII.

—

Computed Real Value op Corn imported into the
United Kingdom in each op the Seven Years 1881-87.

[From Trade and Navigation Returns.]

1881 1882 1883 1884 1885 1886 1887

£ £ £ £ £ £ £
Wheat . 31,466,804 34,237,099 31,434,888 19,825,021 24,066,013 17,888,155 21,335,902
Barley . 4,069,402 5,541,498 5,784,504 4,228,722 4,528,823 3,968,437 3,769,272
Oats 3,781,013 4,603,983 6,043,011 4,195,514 4,252,135 3,974,434 3,489,818
Maize . 10,392,460 6,522,070 10,314,307 7,303,099 8,473,863 7,614,113 7,535,946
Beans and Peas . 1,617,820 1,637,282 2,114,289 1,820,366 1,758,105 1,512,985 1,662,992
Wheat Flour 9,205,807 10,631,933 12,318,144 10,166,010 9,651,508 8,254,407 10,020,433
Other kinds of

)

Flour /
24,007 21,966 31,038 23,970 18,811 12,899 4,934

Total of Corn 60,557,313 63,195,831 67,040,181 47,562,702 52,749,258 43,225,430 47,819,297
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TABLE IX.—Quantities of Wheat, Baeley, Oats, Peas, Beans, Indian
Corn, or Maize, Wheatmeal, and Flour, imported in the Five
Years 1883-87; also the Countries from which the Wheat,
Wheatmeal, and Floue were obtained.

l^From Trade and Navigation Returns.'}

(Thousands (" 000") omitted.)

1883 1884 1885 1886
•

1887

Wheat from

—

Turkey and Roumania . .

Egypt

Chili

British North America

Other countries ....

Cwts.

13,293

2,871

9

1,532

1,174

26,066

2,310

11,244

2,C92

1,798

1,091

Cwts.

5,402

1,090

' 19

505

1,000

22,606

1,056

8,010

4,898

1,757

771

Cwts.

11,986

1,983

3

1,063

110

24,279

1,623

12,102

5,279

1,746

1,280

Cwts.

3,710

1,318

3

539

41

24,621

1,702

11,029

739

3,081

622

Cwts.

5,.523

1,552

71

587

198

30,505

2,206

8,509

1,347

3,965

1,322

Total Wheat . . . 64,080 47,114 61,454 47,405 55,785

Wheatmeal and Flour from

—

British North America

Other countries . , . ,

1,929

164

11,271

469

1,747

154

10,341

689

2,173

1,415

187

11,728

281

817

115

11,473

770

1,564

589

98

14,873

959

1,538

Total Wheatmeal and i

Flour . . . . )

^K^ fill 1 Pk R^K10|OOt> i-T, / ov

Indian Corn or Maize . . .

16,594

16,248

1,880

3,578

31,539

12,987

12,936

1,935

3,520

24,795

15,392

13,062

2,004

3,515

31,468

1.3,723

13,495

2,047

2,804

30,998

14,277

14,469

2,990

2,477

31,123

36 16 14 10

1

6
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TABLE XII.—Number and Value of Live Cattle, Sheep, and Swine imported

INTO the United Kingdom in the undermentioned years.

{^Frovi Trade and Navigation Returns.']

Oxen
and
Bulls

/From Denmark

.

„ Germany

.

„ Spain

„ Canada .

,, United States

„ Other countries

Total

/From Denmark .

„ Sweden .

„ Germany

.

„ Canada ,

„ United States

„ Othercountries

Total .

From Denmark

.

„ Holland .

,, Canada .

Calves-{ ,, United States .

„ Other countries

Cows

Total

/

Sheep
and H

Lambs

From Denmark

.

Germany

.

Holland .

Canada .

United States .

Other countries

Total .

/From Denmark

.

,, Holland .

,, Canada .

Swine \ „ United States .

,, Other countries

Total .

Total all kinds

Number

1885 1886 1887

30,211

14,273

12,757

64,443

137,324

31,945

6,235

8,461

63,407

113,756

i / ,0i3D

25,079

7,873:

6,653

62,537

94,642|

281,860 241,360 219,222

31,460

2,786

4,190

4,019

oU (

2,432

32,311

2,637

2,097

3,796
1 1

0

1,937

28,711

1,872

2,263
2,588i

3,117

45,394 42,953 38,766

6,059

38,499

94

2
1 OAT

4.629

30,181
45

2

40l

4,944'

32,734

29
1

ZOO

45,861 33,308 37,973

79,475

325,533

2q2,144

39,725
11 Q on
1 1 ,oJi'

42,201

120,584

339,719
468,373

94,343
K K R 00,000

10,395

97,845'

321,085

501,701

35,473

1 ,0/ /

14,272|

TEA 007 1 AfJQ OCT1,Uoo,9d7

251

15,777

57

437

1,802

18,862

70

618

8851

20,947!

3

130
1

16,522 21,352 21,965

1,140,564 1,379,940
1

1,289,329

Value

1885

£
593,101

272,863
233,254

1886

£
410,947
97,216

146,798

1,292,530 1,140,800

3,101,502 2,270,831

465,935] 292,295

1887

£
295,295
12.3,672

108,428

1,089,352

1,849,307

336,601

5,959,185 4,358,887

614,464

54,809:

72,110'

80,898
10,395

46,028

878,704

399,807

32,056

31,035

67,878

3,352

36,924

3,802,655

329,253
22,983

32,908

45,470
3,567

54,882

571,052 489,063

22,093 1.5,633; 16,163

180,803, 121,072' 129,424
248 70j 58

7! 3 5

2,1555,993,

209,144 138,933

129,322

674,279i

626,667j

80,130

29,801

84,912

192,724

632,365

971,776

184,050

10,706

19,57

707, 5,027

144

1,662

210

1,902

1,437

147,087

1.34,843

554,596

867,673
6.-),738

2,040

20,947

1,645,837

63,248j 63,360

2,485

61,549
6

384

64,421

6,149,066
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TABLE XIII.—Quantity and Value op Dead Meat imported in tue
Four Years 1884-87.

IFrom Trade and Navigation Returns.']

Thousands (" 000 ") omitted.

DEAD MEAT

1884 1885 1886 1887

Quan-
tity

Value
Quan-
tity

Value Quan-
tity

Value Quan-
tity

Va'ue

Bacon :—

„ Other countries

Total

Beef :
—

I From United States
Salted . . 1 . .

I „ Other countries .

Total

1 From United States
Fresh

. ' 1 „ Other countries .

Total

Hams :—

„ Other countries

Total

Mkat, Uuenumerated :—

( From United States
Salted or Fresh \

I „ Other countries .

Total

Preserved, other- (
^"'^ Australasia . .

wise than by \ „ United States

Salting .
y Q^j^gy countries .

Totiil

MuTToy, Fresh :—

„ Australasia'.' .
'.

„ Other countries

Total .

POKK :—

Salted or Fresh f
From United States

(not Hams) 1 Other countries .

Total

Cwts.

1,917

830

£

4,354

2,430

Cwts.

2,452

716

£

4,472

1,956

Cwts.

2,578

678

£

4,321

1,822

Cwts.

2,203

798

£

4,229

2,101

2,756 6,784 3,168 6,428 3,256 6,143 3,001 G,330

204

7

404

15

233

8

443

15

183

12

304

22

203

15

310

24

211 419 241 458 195 326 218 334

1,456

25

809

67

2,202

170

852

50

2,217

126

762

45

1,768

94

645

13

876 2,372 902 2,343 807 1,862 658 1,481

574

79

ljG95

236

783

94 252

841

102

1,971

266

814

107

2,097

293

653 1,931 877 2,236 943 2,237 921 2,390

2

18

4

59

3

27

5

81

2

40

3

110

6

41

13

103

20 63 30 86 42 113 47 116

127

260

62

309

714

369

199

2d1

67

473

byi

370

57

293

80

136

663

368

167

228

124

387

531

432

449 1,392 527 1,534 430 1,167 519 1,350

116

303

83

372

821

216

81

337

154

240

834

409

62

383

217

131

842

432

63

441

281

152

925

500

502 1,409 572 1,483 652 1,405 785 1,577

ISO

157

308

311

223

159

334

352

213:

159

295

335

192

236

275

493

773337 619 382 686 372
j

630 428

Total of Dead Meat . 6,804 14,990 6,699 15,255 6,697 13,882 6,577 14,351

B 2
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TABLE XIT.

—

Number of Beasts exhibited, and the Pbices realised
FOE THEM PEE STONE, AT THE CHRISTMAS MARKETS IN EACH OF THE
LAST Forty Years.

\_From the " Mark Lane Express.'"\

Years Beasts Prices Years Beast-s Prices

s. d. s. d. s. d. s. d.

1848 5,942 3 4—1 8 1868 5,320 3 4—5 8
1849 5,765 3 4—4 0 1869 6,728 3 6—6 2

1850 6,341 3 0—3 10 1870 6,425 3 6-6 2

1851 6,103 2 8^ 2 1871 6,320 3 10-6 2

1852 6,271 2 8-4 0 1872 7,560 3 8-6 0
1853 7,037 3 2—

t

10 1 873 6.170 4 4 g g

1854 6,181 3 6—5 4 1874 6,570 4 4—6 8
1855 7,000 3 8—4 2 1875 7,660 4 6-6 6
1856 6,748 3 4—5 0 1876 7,020 4 4-6 4
1857 6,856 3 4-4 8 1877 7,510 4 6—6 0
1858 6,424 3 4—5 0 1878 6,830 4 6-6 0
1859 7.560 3 6—5 4 1879 5,620 4 0-6 4
1860 7,860 3 4—5 6 1880 7,660 4 0-6 0
1861 8,840 3 4—5 0 1881 8,150 4 0—6 2
1862 8,430 3 4—5 0 1882 7,370 4 6-6 4
1863 10,372 3 6—5 2 1883 5,940 4 0—6 4
1864 7,130 3 8—5 8 1884 5,300 4 0-6 2
1865 7,530 3 4—5 1885 7,550 3 6-5 4
1866 7,340 3 8-5 t 1886 6,010 3 6-5 0
1867 8,110 3 4—5 0 1887 6,420 2 6—5 4

TABLE XV.—Average Annual Kumbee of Cattle, Sheep, and Pigs
brought into the London Meteopolitajj Cattle Market, and ikto
the Foreign Cattle Market, in the undermentioned Periods, and
in the Year 1886.

[_Fro7n JgincuUural Returns of Great Britain.']

Tears

Number of Axisial.s

Home Foreign

Metropolitan
Cattle
Market

Metropolitan
Cattle
Market

Foreign
Cattle
Market

Total
Total

Per-
centage of
Foreign
Animals

Cattle.'

Kumber Kumber Number Number Nnmber Per cent.
1864-71 169,955 136,366 136,366 306,321 44-5

' 1872-75 180,558 ' 107,375

68,179

' 20,486 127,861 308,419 41-5

187&-80 179,253 70,399 138,578 317,831 43-6

1881-85 148,983 34.i79 118,878 153,157 302,140 SO-7
1886 186,580 37,930 86,969 124,899 311,479 401

Sheep.'

1864-71
' 1872-75
1876-80
1881-85
1886

1,113,401

870,887
789,200
588,298
674,090

459,475
' 65.3,173

210,461
44,828
68,860

52,887
551,487
684,595
707,531

459,475
706,060
761,9S1

729,423

776,491

1,572,876

1,576,947
1,551.151

1,317,721

1,450,581

29-2

44-8

49-1

55-4

53-5

1864-71 16,122 8,164 6,164 21,286 " 24-3
' 1872-75 6,391 ' 206 • 9,748 9,954 16,345 60-9

1876-80 1,618 255 18.203 18,468 20,076 819
1881-85 602 16,687 16,697 17,299 96-5

1886 280 17,281 17,284 17,564 98-4

' Including Calves, but PTrlusirc of Milch Cow.*.
' 1872 «-as the first complete year finee the opening of the Foreign Cattle Market.
* Including Lamb:-.
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TABLE XVI.—AvEEAGE Value per Head of Live Cattle, Sheep, and
Pigs imported into the United Kingdom from Foreign Countries
AND British Possessions in the undermentioned Years.

[From Bsturnsfurnished ly tlie Board of Customs.']

Years

Cattle
Sheep and
Lambs

Pigs

Oxen and Bulls Cows Calves

£ s. d. & s. d. £ J. d. & s. d. £ 3. d.

1878 22 12 1 16 16 0 4 17 6 2 8 8 3 U 9

1879 21 17 6 16 17 9 4 14 8 2 7 8 3 9 11

1880 22 0 11 18 5 7 4 14 11 2 8 1 3 9 10

1881 21 15 2 19 9 11 4 13 1 2 6 10 3 7 5

1882 21 4 11 19 10 1 4 13 10 2 5 6 3 13 5

1883 21 11 4 19 14 3 4 13 3 2 5 1 3 8 6

1884 21 19 10 19 12 0 4 14 6 2 5 5 3 3 7

1885 21 2 10 19 6 11 4 11 2 2 3 3 3 16 6

1886 18 1 2 13 5 10 3 18 8 1 18 8 2 19 4

1887 17 6 10 12 12 4 3 17 6 1 13 11 2 18 9

TABLE XVII.—Number of Horses, and their Declared Value, im-

ported into, and exported from, the United Kingdom, in each
OP THE undermentioned YEARS.

[^From Amiual Statements of Trade of the United Kingdom.']

Year

Ijipohted

Year

Exported

Number Value Number Value

£ £
1882 8,827 212,074 1882 6,444 407,599
1883 10,409 212,033 1883 7,346 410,269
1884 12,929 256,789 1884 6,973 406,915
1885 13,023 196,624 1885 6,196 371,406
1886 11,026 189,901 1886 7,326 409,045
1887 11,640 198,009 1887 9,455 546,403

Note.—The countries from which horses were imjiorted in 1886 were as
follows :—Germany, 6,085; Denmark, 2,365; Holland, 915; France, 794;
Belgium, 365 ; United States of America, 231 ; Canada, 118 ; Channel Islands,-

52
;
Argentine Republic, 51 ; and 50 from other countries. The corresponding

figures for 1887 have not yet been published.

TABLE XVIII.

—

Average Prices of Wool in each of the under- 1

mentioned Years.'

EXGLTSH

Years
Austra- South

Leicester Half-breds Kent Southdown
lasias Afkican'

Per lb. Per lb. Per lb. Per lb. Per lb. Per lb.

d. d. d. d. d. d. s. </. s. d. s. d. s. d.

1882 Is. 2d. 1 Oi 1 2i
1883 9 to 9| 9i to lOi 9i to 10 0 103 to 1 2 1 0^

1 o|
1 2i

1884

8| ,, 9

9 „ 9i 9 „ 9| 0 10 „ 1 1| 1 li
1885 9 „ 9i 0 9 „ 1 Oi 0 io|

0 9i
0 9^

1886 9 „ 9f
9i „ 103 9! „ 10| 0 n „ 1 Oi 0 9J

0 lOi1887 9f „ lOi 10 „ Hi lOi „10| 0 lOi „ 1 03 0 103

' The prices of English wool have been calculated from the prices given
weekly in the Economist newspaper. The figures relating to Australasian
and South African wool have been taken from Returns furnished by the Board
of Customs,

I
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TABLE XIX.

—

Quantities op Wool (Sheep, Lamb, and Alpaca) imported into the
United Kingdom from each Country in each Year, from 1880 to 1886 inclusive

;

and the Total Quantities op Foreign and Colonial Wool imported and
exported in each year, with the excess of imports.

\_Fro7n Board of Trade Returns.']

(" 000 " omitted.)

COTJXTEIES
from which exported 1880 1881 1882 1883 1884 1885 1886

Australasia :

—

lbs. lbs. lbs. lbs. lbs. lbs.

JSTew South Wales 7(5,966 87,740 93,636 100,629 120,221 110,106 134,930

Queensland .... 13,550 15,170 20,914 25,324 29,924 31,400 25,952

South Australia , . 44,799 47,912 53,027 45,609 45,859 41,349 48,207

94,513 108,807 104,389 98,828 99,355 83,201 93,890

Western Australia 2,832 3,671 3,555 3,701 4,476 5,526 5,786

Tasmania .... 7,003 6,997 6,609 6,758 6,159 5,868 5,452

New Zealand . . , 60,964 59,369 63,654 70,837 75,410 78,606 87,208

Australasia.—Total . 300,627 329,666 345,784 351,686 381,404 356,056 401,425

Argentine Confederation 2,612 655 2,693 1,221 538 2,784 6,697

13el*^ium 5,034 3,613 5,338 5,265 3,854 4,585 3,441

Cape of Good Hope . • 42,226 42,707 47,538 41,095 41,076 33,986 48,194

Chili 2,532 1,723 1,258 649 1,593 1,531 732

2,029 2,499 1,191 2,158 1,471 1,920 1,997

l<^CTVT)t. 2,817 1,987 1,487 2,699 2,087 2,376 3,838

Falkland Islands '
. 2,499

9,057 3,018 4,948 5,.338 5,586 7,621 11,465

7,174 2,264 2,728 4,339 1,6S0 1,887 3,288

2,805 1,520 581 4.')1 810 683 2,756

India, British .... 29,190 22,215 26,924 24,822 24,799 25,697 34,597

2,954 806 2,769 2,633 896 572 1,390

O 1y,iuu DjO.>o I 1 0

2,557 3,134 6,052 2,427 11,427 6,270 5,789

2,965 1,539 1,961 1,970 1,428 1,491 2,495

-r,
• /North. . . .

Eussia J

1 South . . .

6,019 2,786 2,889 3,476 2,508 5,161 4,092

14,063 13,009 14,649 24,672 20,492 24,488 25,630

'J'urkey 12,432 6,719 9,400 8,690 10,378 11,113 17,965

Other Countries . . . 7,256 3,458 4,457 4,580 4,231 4,439 5,118

Total imported . . 463,509 450,142 488,985 495,947 526,527 505,688 596,471

Total exported ^ 237,409 265,584 263,966 277,234 276,919 267,502 312,006

Excess of Imports , 226,100 184,558 225,019 218,713 249,608 238,186 284,465

> The Falkland Islands were included with " Other Countries " prior to 1886.

Foreign and Colonial only.
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TABLE XX.

—

Quantities of Certain Aeticles of Foeeign and Colonial
Production impoeted in the Years 1884-87.

lF7-om Trade and Navigation Rcturns.l

1884 1885 1886 1887

72,640 64,140 57,175 51,882

15,505,851 12,586,009 15,187,299 15,903,117

1,606,966 1,664,836 1,287,034 1,560,696

48,284 24,757 68,744 21,251

1,334,924 1,446,398 1,213,857 1,472,857
257,374 266,473 153,788 145,298

646,842 672,878 721,964 627,132
572,189 555,114 499,271 523,393

52,808,436 73,869,787 71,026,962 77,458,062

269,235 283,052 296,530 265,694
2,444,073 2,300,824 2,709,444 2,762,958

698,397 869,842 896,324 906,190
290,022 315,803 289,214 335,858

1,805,535 2,056,263 2,081,283 2,341,175
769,813 544,275 372,613 41.3,856

519,555,493 501,182,161 591,872,167 574,196,058

Bones (burnt or not, or as|

animal charcoal) . tons
j

Cotton, Raw . . cwts.

Flax .

Guano . . . tons

Hemp . . . cwts.

Hops .

Hides untauned

Petroleum .

Oilseed Cakes
Potatoes .

Lard .

Clover and Grass Seeds „
Flax-seed and Linseed qrs.

Rape . . . . „
Sheep and Lambs" Wool lbs.

Dry „
Wet „

. gallons

. tons

. cwts.

TABLE XXL—Quantities op Unman'^tt'Actured Tobacco imported into
the United Kingdom from each Countey in each of the Years
1882-86.

'iFrom. Annual Statements of Trade of United Kingdom.']

1882 1883 1884 1885 1886.

lbs. lbs. lbs. lbs. lbs.

Germany
Holland" .

Turkej' . . .

China and Hong Kong
Japan
Columbia, United"!

States of . . J

777,583

8,243,589

1,422,386

614,492

1,093,291

1,378,579

6,655,548

1,539,654

854,547

902,981

230,590

1,464,350

5,728,744

1,114,143

1,813,221

1,876,787

122,570

1,384,106

6,478,410

1,902,542

1,507,213

5,400,127

160,029

924,560

5,077,642

2,732,438

1,539,913

1,391,810

100,807

United States

Other Countries .

21,878,817

2,045,212

42,370,653

2,542,647

37,186,980
4,223,612

60,247,715
2,043,197

70,458,667
992,145

Total . 36,075,370 56,475,199 53,530,407 79,123,339 83,217,982

Note.—The total quantity of Unmanufactured Tobacco imported from all

countries in 1887 was 70,552,317 lbs.
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TABLE XXII.

—

Quantities and Value of Buttek, MabgaeinE,
FOLLOWING Countries in

\_From Trade and

(" 000 "

DBSCRIPTION'

Butter

Mahgaeine .

[Shown as Butt eriue
before passing of

Act of 1887.]

Cheese

Eqgs .

Year

1883

1884

1885

1886

1887

Belgium and
Holland Canada

Quantity,
Cwts.

thousands

1,039

1,172

308

359

165

1833
]

1884
j

1885
I

1886

1887

t

t

813

854

1,195

Value,
£

thousands

4,466

5,260

1,661

1,775

851

Quantity,
Cwts.

1883

1884

1885

1886

1887

1883

]884

1885

1886

1887

293

819

336

318

362

tliousands
of great
hundreds

2,093

2,083

1,956

1,678

+

2,938

2,837

3,617

thousands

54

36

31

33

825

892

833

765

884

Value,
£

thousands

*

250

146

120

139

590

606

508

632

., thousands
tliousands

^^.^^^

hundreds

710

706

654

553

1,497

1,230

1,116

1,553

thousands
£

Denmark and
Norway

Quantity, Value,
Cwts. £

thousands

354

335

377

401

488

t

t

17

21

17

thousands

2,152

2,008

2,118

2,195

2,669

t

t

70

83

C2

thousands
of great
hundreds

thousands
£

* Included under head of " Other Countries.'



( XXV )

CHEfisE, AND Eggs impohted into the United Kingdom fhom the
THE YKARS indicated.

Navigation Beturns.']

omitted.)

France Germany
1

UxiTED States Other Countries
1

Total Imports

1

Qaantit7,
Cvrts.

Value,
£

Quantity,
Cwts.

Value, Quantity,
Cwts.

Value,
£

Quantity,
Cwts.

Value,
£

Quantity,
Cwts.

Value,
&

thousands thousands thousands thousands thousands thousands thousands thousands thousands thousands

503 2,832 * * 120 562 317 1,762 2,333 11,774

510 2,895 147 8G4 lOJ 448 155 801 2,473 12,526

451 2,579 143 789 78 314 160 899 1,553 8,.506

403 2,261 119 612 42 160 183 1,014 1,543 8,110

416 2,265 156 . 794 52 214 205 1,085 1,515 8,017

_
_

_
_

'

_.

_
_

t

t

17

t

t

47

t

t

847

t

t

3,055

— — — — 12 39 887 2,959

01 191 1,273 3,870

* * 991 2,696 513 1,369 1,797 4,890

27 90 — 975 2,478 15 41 1,926 4,998

30 96 — — 844 1,864 17 42 1,833 4,065

32 103 — _ 855 1,834 20 50 1,733 • 3,868

30 100 — — 759 1,847 51 125 1,834 4,509

j

thousands
ot great
hundreds

thousands
£

thousands
of great
hundreds

thousands
thousands
of great
hundreds

thousands
£

thousands
of great
hundreds

thousands
£

thousands
of great
hundreds

thousands
£

9,404 2,732

3,265 1,304 2,267 683 651 212 8,276 2,909

3,339 1,342 2,280 672 650 209 8,352 2,929

3,208 1,215 2,581 744 868 266 8,613 2,879

3,071 1,252 3,210 944 1,111 332 9,070 3,081

t Included with " Butt€r" returns previous to 1885.
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TABLE XXV.

—

Prices op Butter and Cheese in London during the
FmsT Week of January of each op the Ten Years 1879-88.

lF7-om " TJie Orocer."'}

BUTTER.

1888 1887 1886 1885 1884

Butter (per cwt.) :— s. i. s. s. s. s. s. s. s. s.

Cork Ists

2nds .

3rds

4ths

Normandy
Dutch, or Friesland

American
Bosch, See.

112 to 116

91 „ —
76 „

I Mil „ 112
100 „ 122
50 „ 116

124 to —
102 „ —
81 „ —
90 „ 134

80 „ 116
76 „ 116
44 „ 90

117 to —
75 „ —
50 „ —
80 „ 144

60 „ 112

40 „ 90

119 to 136
89 „ 91

68 „ —
100 „ 142

80 „ 124
45 „ 90

134 to 143
130 „ 136
94 „ —
70 „ —
97 „ 144

124 „ 136
75 „ 123
40 „ 80

1883 1882 1881 1880 1879

Cork Ists

2nds
3rds
4ths

Normandy
Dutch .

American
Bosch, Sic.

115 to —
89 „ —
110 „ 150
134 „ 144

60 „ 90

136 to 140
129 „ 131

111 „ 113
g2

110 150
125 „ 144

60 „ 122

50 „ 85

141 to 143
138 „ 141
104 „ 107

77 „ 78

108 „ 150
120 „ 130
95 „ 130
65 „ 84

145 to —
143 „ —
110 „ —
97 „ —

110 „ 130
124 „ 130
90 „ 130
65 „ 90

126 to 133
116 „ 121

78 „ 80

75 „ 136
116 „ 120
50 „ 110
56 „ 70

CHEESE.

1888 1887 1886 1885 1884

Cheese (per cwt.) :

—

s. s. 8. S. s. s. s. s. s. s.

English .

American . .

Gouda .

Edam .

46 to 78
40 „ 62
46 „ 62
56 „ 60

38 to 78
36 „ 64
40 „ 46

50 „ 54

64 to 78
34 „ 64
50 „ 54
46 „ 52

64 to 85
45 „ 68
40 „ 52

54 „ 62

64 to 86
40 „ 68
54 „ 64
61 „ 66

1883 1882 1881 1880 1879

English .

American
Gouda .

Edam

62 to 82
46 „ 70
54 „ 62

56 „ 64

60 to 82
42 „ 68
56 „ 62
57 „ 64

70 to 90
56 „ 72
60 „ 68
62 „ 68

66 to 86
56 „ 70
56 „ 62
60 „ 64

40 to 84
24 „ 63
48 „ 56
46 „ 56
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DAIRY PRODUCE, 1887.

The following remarks have appeared in the " Grocer " :

—

Irish Butter.—A good demand has mostly been experienced for this

description of butter, as there are still some classes of consumers who will

have this in preference to any other, and, in spite of severe foreign competi-

tion, large quantities have been landed and delivered in London at relatively

full rates. In the early months first ' Corks,' as usual, were not to be had,

but seconds were quoted 127s. to 130s., thirds 104s. to 105s., and fourths

89s. per cwt. New season's makes in April were offering at a considerable

reduction, when firsts were sold at 107s., seconds at 102s., thii-ds at 80s.,

and fourths at 76s. ; but this was followed by a much heavier decline, when

88s., 74s., 64s., and 56s. respectively became the current rates; and in June

the lowest point of the year was touched, when first quality was realised at

79s., second at 68s., third at 61s., and fourth at 52s. In accordance with

the moves -in previous seasons, prices for Cork butter rose 12s. to 15s. per

cwt. in July, and again rapidly advancing in August, were then ruling at

118s. to 120s. for firsts, 114s. to 116s. for seconds, 106s. to 110s. for thirds,

and 90s. to 97s. for fourths, being the best terms that were obtained since

the commencement of 1887. Latterly the tendency has been in favour of

the buyer, and in November sales were practicable only at 113s. for first

Corks, at 100s. for seconds, at 95s. for thirds, and at 82s. for fourths. For

a short time in December, 128s. was the top price for finest quality, and 117s.

for seconds, but no firsts are now (January 1888) offering, and the third and

fourth grades can be had at 94s. and 76s. per cwt.

Foreign Butter.—The importations have nearly equalled those in

1886, and heavier quantities are received from Denmark, France, and Ger-

many, those from Holland having materially diminished, whilst from other

countries the consignments have been small and irregular. The opening

rates for Normandy butter last year were:—For baskets I06s. to 120s.,

firkins 108s. to 116s., and seconds 90s. to 96s.; but in March the finest

quality fetched 116s. to 138s. per cwt., though other kinds were procurable

at some concessions. However, in April, more weakness began to show
itself, and shortly afterwards the following rates were accepted:—For
baskets 100s. to 112s., firkins 96s. to 102s., and seconds 78s. to 84s. ; but the

lowest figures were established in Jime, when butter in baskets was pur-

chased at 92s. to 102s., in firkins at 88s. to 92s., and seconds at 74s. to 78s.

After that there was a smart reaction of 10s. per cwt., which was thrice

repeated in July, August, and September, and the total advance having since

been fairly well maintained, the final rates in November and December were
as under:—For baskets 112s. to 134s., firkins 112s. to 128s., and seconds

110s, down to 96s. Danish butter has moved much in proportion, at first
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selling at 116s. to 124s. for the choicest quality, subsequently dropping to

98s. and 90s., then rallying to 108s., 122s., and to 1.30s. and 1.34s., but the

closing quotations were 116s. to 120s. American has ranged from 50s. to

66s. at the worst period, to 80s. and 116s. at the best, with other sorts and

substitutes (chiefly under the exploded terms of "Bosch " and "Butterine,"

BOW JMargarine) in proportion.

Cheese.—So far as can be proved by the quantity actually imported

into the United Kingdom, the supplies of cheese during the past year have

been quite as abundant as those in 1886, and whatever * shortage ' there

may have been, it must have existed more in the home production than in

foreign descriptions. Be this as it may, the prices for American—one of

the leading kinds of cheese—have been above those of the former year, and

during the first half of 1887, while the value of the finer grades stood at

56s. to 67s., that of the medium and lower qualities was not less than 36s.

to 60s. During a temporary depression in July, however, the quotations

were only 36s. to 51s., but they afterwards soon mounted upwards, and have

towards the close been advanced to 46s. to 64s., the veiy latest rates being

•40s. to 62s. per cwt. Edam cheese in the earlier months realised oOs. to

60s., but later on was not worth more than 46s. to 52s., though, in common
with other goods, it has since been taken at much firmer prices—56s. to

60s. Goudas have varied in price from 40s. to 49s. early in the year, to

between 36s. and 42s. a'u the dullest period, and to 44s. and 52s. per cwt.

within the last few months. Singularly enough, English cheese in London
has not undergone many changes in quotations, having been only partially

affected by the more favourable reports from the country fairs and else-

where, and is now on offer at prices differing but slightly from those of a

twelvemonth since.

Maegaeine.—The Margarine Act is now in force, and if a customer

asks his grocer for butterine his grocer will be unable to supply it, but will

have to inform him that he can let him have practically the same article

under the name of margarine, duly labelled in the style prescribed by law.

We do not anticipate that there will be many prosecutions under the new
Act, as the trade are, for the most part, thoroughly familiar with its provi-

sions, and know what the law expects of tliem. It will, no doubt, be the

small shopkeepers who will be chiefly proceeded against, as unfortunately

these do not take the trouble to make themselves acquainted even Avith legal

measures directly aflectiug their own interests.
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The Permanent Wheat and Barley Experiments in Stackyard
j

Meld, Woburn. By Sir John Lawes, Bart., Rothamsted,
,

St. Albans.

The permanent wheat and barley experiments in Stackyard
|

Field, Woburn, were commenced in the year 1877, and as the
j

results up to 1886 have already been published in the ' Journal

of the Royal Agricultural Society,' it appears desirable that some
general review of these results should be drawn up.

|

The influence of climate upon our crops is so vast, and
j

the fluctuation in the seasons so great, that any conclusion
\

drawn from the produce of one or two years is very apt to be '

misleading. Although the average climate of any ten years is

not necessarily the exact counterpart of the preceding or suc-

ceeding ten years, still we may safely make use of the figures

obtained from a ten years' average, to bring out several very

important agricultural facts, provided that the original arrange-

ment of the experiments has not been subject to any serious

alterations.

With regard to the experiments in Stackyard Field, the

original plan for carrying them out was well adapted to elicit

information respecting the action of manures upon both wheat
and barley ; also to throw some light upon the store of fertility

existing in the soil. This plan has been carried out either

without change, or, where any change has been made, the result

has been to bring out some very interesting facts. In the
following table will be found a summary of the results of the

continuous growth of wheat and barley for ten years, 1877-1886. i

It also gives the highest and lowest yield in any one year ; the
mean of the highest and lowest years ; the general mean of ten

years ; the weight per bushel of dressed corn ; and the weight
of straw :—

I
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2 The Permanent Wheat and Barley Experiments

Experiments conducted Year after Year on the same Land,
Stackyard Field, Woburn.

Mean Resultsfor 10 Tears, 1877-1886 : Quantitiesper Acre.

Dressed Grain

Plot Manures

Bushels u
a> Straw

Highest yield
Lowest yield

Mean

of

Highest

&

Lowest

General mean Weight

p
bushel

0) (2) (3) (i) (5) (6) (7) (8)

WHEAT.

lbs. cwts.

25-7 96 17-7 16-8 56-4 17|
26-6 7-5 17-1 17-4 66-3 17|
28-2 10-4 19-3 17-7 56-8 18i
40-3 11-5 25-9 25-4 56-5 24a

410 10 5 25-8 241 54-8 25J

46-1 13-0 29-6 31-5 57-8 32

45-2 14-0 29-6 32-4 67-8 34f

48-8 270 37-9 38-8 58-2 42^

32-5 13-3 22-9 '20-4 »58-6 mi
51-0 26-1 38-6 37-2 57-8 44J

21-9 12-2 17-1 nri 358-2 mi

Unmanured,
Unmanured
Mixed Mineral Manure .

200 lbs. Ammonium-salts
275 lbs. Nitrate of Soda .

Mixed Mineral Manure and 200)
lbs. Amm.-salts (in spring) . )

Mixed Mineral Manure and 275)
lbs. Nitrate of Soda (in spring) J

Mixed Mineral Manure and)
400 lbs. Amm.-salts , , . /

Mixed Mineral Manure , . , .

Mixed Mineral Manure and 1

560 lbs. Nitrate of Soda . . /

Mixed Mineral Manure

BARLEY.

Unmanured
Unmanured
Mixed Mineral Manure .

200 lbs. Ammonium-salts
275 lbs. Nitrate of Soda .

Mixed Mineral Manure and)
200 lbs. Amm.-salts (in spring)

)

Mixed Mineral Manure and 275 1

lbs. Nitrate of Soda (in spring) j

Mixed Mineral Manure and)
400 lbs. Amm.-salts , , . j

Mixed Mineral Manure ....
Mixed Mineral Manure and|

600 lbs. Nitrate of Soda . . 1

Mixed Mineral Manure ....

34-1 19-1 2G-6 26-9 51-8

33-3 130 23-2 230 510
33-6 11-8 22-7 23-3 51-8

51-2 27-1 39-2 39-4 520
51-6 21-6 36-6 40-4 51-7

51-9 28-7 40-3 430 53-4

57-8 27-3 42-6 460 53-0

62-5 30-8 46-7 51-2 52-9

46-4 26-5 36-5 '370 '53-6

66-8 370 61-9 53-3 52-4

37 2 37-7 325 '34-5 »53'8

' Only one pint from 1877 to 1881 inclusive. lu 1882 and since, it has been divided into "o" and "b''

portions, and the niaiuires alternated each year. One half (8n) in that year (1882) received Mineral
Manure alone, and the other half (8&) received 400 lbs. Aunnonium-palts in addition (as applied to the full

plot in previous years). In 1883, 8a received the minerals and ammouium-salts, and 86 the minerals alone,

and so on, alteniating each year.
•' The .same plan adopted as for plot 8, witU tUo gsceptiou tliat 560 \])S, Hitralc 9I SoJa Wcrc RppUed

instead of the 400 lbs. Ammouium-.'jalts.
' Average of Uvc ywirji puly, 1882-1880.



in Stackyard Field, Wohuni. 3

Taking first the result of the wheat experiment, it will be

seen how extraordinary is the influence of climate upon a crop

which is treated in every respect in the same way year after

year. On the unmanured plots we have three times as much
produce in one year as we have in another. On the plot

manured with nitrate of soda alone the produce in one year was

10^ bushels, and in another 41 bushels per acre; thus, one

season in this case gives four times as large a crop as another.

Differences so great prove conclusively the necessity of carrying

on experiments without change for a number of years, as also

the impossibility of drawing conclusions of any value fi'om experi-

ments which, however carefully they may have been conducted,

have only been carried on for one or two years.

In the fifth column of the table is given the mean produce

of the highest and lowest crops of the ten years, while the

sixth column gives the mean of the whole ten crops. It is the

latter"column to which my remarks will apply. It may, however,

be worth while to observe that the mean of the best and worst

years frequently gives a produce which closely resembles the

mean of the whole period.

Omitting 8a and 9rt, which were only under experiment for

five years, the mean of the other nine experiments gives pro-

ducts absolutely identical ; that is, 2 6' 8 bushels both for the

mean of the highest and lowest product and the general mean.
The two unmanured plots, in which the difference is very small,

give a produce of rather more than 1 7 bushels per acre, while a

manure which supplied all the mineral ingredients for a large

crop has produced no appreciable difference. On the other

hand, manures such as salts of ammonia and nitrate of soda,

which supply nitrogen, but neither phosphoric acid nor potash,

increase the yield by 6 or 7 bushels per acre. When the

minerals used on plot four are added to the ammonia, or to the

nitrate of soda in plots two and three, we find the produce

raised to 3H and 32^ bushels per acre. With the same
mineral manures, but with twice the quantity of salts of am-
monia and nitrate of soda, the plot which received the salts of

ammonia yielded nearly 39 bushels per acre, and that which
received nitrate of soda a little over 37 bushels per acre.

Speaking in general terms, the mineral manures have added
nothing to the unmanured crop, whUe nitrogen as ammonia or

as nitric acid, applied without minerals, has increased the crop

by seven bushels. When minerals have been used with the

same nitrogen, another seven bushels have been added to the

crop, and when twice the amount of nitrogen has been used
with the minerals, nearly seven bushels moi'e have been added
to the crop. In all the expex'iments the weight per bushel of

B 2



4 The Pei'maneni WJieai and Barley ^Jxperlmenis

dressed grain is low, and this will generally be found to be the

case wherever wheat is grown continuously on the same soil.

In all of the experiments where nitrate of soda was used, the

amount of straw is greater than where salts of ammonia were
used.

Turning now to the barley, although the influence of season

is still considerable, it will be seen that the fluctuations due to

this cause are very much less than in the case of the wheat.

This is the result of the barley being sown in the spring, and
thus escaping the vicissitudes of the winter months. Further,

the climate of Great Britain is far more suitable for the growth
of barley than that of wheat, and to this may be added that the

soil of Stackyard Field is in its texture far more suitable for the

growth of barley. For all these reasons it might be expected

that the crops of barley, both the manured and the unmanured,
would be superior to those of the wheat. From some cause,

possibly some slight difierence in the texture of the soil, the two
unmanured plots differ considerably, one yielding close upon 27
bushels per acre and the other 23 bushels. As the plot which
received the mixed mineral manures only gave 23 bushels per

acre, it is probable that this produce more nearly represents the

yield of the unmanured plot than the other. As in the case of

the wheat, the mineral manure alone produces no increase in the

yield of the crop. While, however, the addition of salts of

ammonia and nitrate of soda added only 7 bushels to the

produce of the wheat, these salts have added 16 and 17 bushels

respectively to the barley crop. This large increase in barley

over wheat by means of ammonia and nitrate alone is doubtless

due to the difference in the character of the roots of the two
plants. Wheat requires a solid bed, and its roots descend deep

into the subsoil, while the barley requires a fine tilth, and its

roots take much of the food near the surface.

It is the surface soil in Stackyard Field which contains a

large amount of fertility. While, therefore, the application of

ammonia or nitrate to the unmanured plots increases the crop

by IG to 17 bushels, the addition of minerals has only added
to it, in one case 3^ bushels, and in the other case G bushels.

Doubling the salts of ammonia adds 7 bushels to the crop, pro-

ducing 51 bushels, while doubling the nitrate of soda also adds

7 bushels to the crop, producing 53-3 bushels per acre. In all

these instances nitrate of soda has given a greater increase in

the grain and straw of the barley crop than the salts of

ammonia, whereas in the wheat the nitrate always gave the

largest increase in the straw, but not so in the grain. A
general examination of the wheat and barley experiments shows

a remarkable agreement in the results, and, when they appear to
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differ, this difference may be explained by the different character

of the two cereals.

It may appear at first sight strange that while the unmanured
wheat only yielded 1 7 bushels per acre, the barley should yield

23 bushels ; but if, instead of taking the bushel of grain as our

measure, we take the total weight of the crops grown—straw

and corn—we shall find very little difference in the weights.

Wheat has a tendency to grow a larger proportion of straw to a

given weight of grain than is the case with barley. If we take

the highest yield of the two crops, in which the barley grew
16 bushels per acre more than the wheat, the total produce

—

corn and straw—in the wheat amounted to 7,106 lbs. per acre,

while in the barley it was 7,077. The manure has, therefore,

done an equal amount of work in both cases, the same amount
of dry matter has been produced, and the same amount of

carbonic acid has been decomposed and carbon fixed in the

plant. The only difference between them is, that, owing to the

characteristic habits of each plant, one produces more straw in

proportion to its grain than the other.

One of the important facts brought out with gi'eat clearness

in these experiments is the absolute impossibility of increasing

the growth of the cereal crops by mineral manures in the

absence of available nitrogen in the soil ; and it is tolerably well

established that the nitrogen must be in the form of nitric acid.

When, therefore, we use a salt of ammonia as a manure it

requires to go through the process of nitrification in the soil

before it is taken up by plants. Nitrogen as nitric acid being
so valuable a substance as a manure for our corn crops, its

economic application depends very much upon the price we pay
for it and the amount of produce which can be obtained by its

use. As the weights of the salts of ammonia and nitrate of

soda used in these experiments are not those generally used in

purchasing them in the market, it will make the matter more
clear if the quantities used and the increase of crop obtained are

calculated upon a basis of 112 lbs.

The increase of wheat by means of the mineral and ammonia
salts over the mineral manures alone was 13"8 bushels, which
was obtained by means of 200 lbs. of salts of ammonia, yielding

50 lbs. of ammonia. One cwt. of sulphate of ammonia yielding

27 lbs. of ammonia would have increased the crop by 7^ bushels.

Using the same mode of calculation for nitrate of soda, we find

that 1 cwt. would give an increase of 6 bushels. With barley we
find that 1 cwt. of sulphate of ammonia gives an increase of 10^
bushels, while the same quantity of nitrate of soda gives an
increase of 9 bushels. If these results could be obtained in

ordinary practice a very considerable profit would be made, I»
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regard to the application of nitrate of soda to barley, the increase

would at the present time be obtained at a cost of not much more
than one shilling per bushel.

That such an amount of increase is not obtained in ordinary

farming is quite evident. This may be traced chiefly to two
causes

;
first, to faulty application, the salts not being evenly

distributed over the land
;
secondly (and this is, perhaps, the

most important), to the amount of weeds in the land. Weeds
feed greedily on nitric acid, robbing the corn . of the food it

would otherwise take up. It is true the nitric acid is not
absolutely lost, as the ploughing down the weeds, and their

eventual destruction under the soil, again furnishes nitric acid

at some future time ; but the immediate effect is to render it

necessary to use a larger amount of nitric acid to do the same'

amount of work.

Although the results obtained in Stackyard Field are much
higher than can be obtained in ordinary practice, owing to the

absolute freedom from weeds and the careful distribution of

the manures, still there is a considerable difference between the

amount of nitrogen applied in the manure and that which is

taken up in the crop. If we take the mineral and nitrate manured
barley, which shows an increase of more than 3,000 lbs. in corn

and straw per acre over the mineral manured plot, it is probable

that not more than two-thirds of the nitrogen applied in the

manure are to be found in the crop ; and it is almost certain

that in the ordinary practice of agriculture much less than one-

half the nitrogen in the ammonia salts or nitrate of soda would
be found in the crop to which it is applied.

The experiments in Stackyard Field throw some light upon
the destination of some portion of this residue. For the last five

years a portion of the wheat and barley which has received

minerals and ammonia, or minerals and nitrate, one year, received

the minerals alone the next year. On the wheat land, the minerals

which followed the minerals and nitrate of the previous year

show no inci'ease of crop over the land which is always under
mineral manures. Where salts of ammonia are used there is a

gain of 2 1 bushels of grain per acre, but no gain in the straw.

On the barley, the gain by the minerals where the nitrate was
applied the previous year is 11 bushels and 2| cwt. of straw,

while the gain from the previous application of salts of ammonia
is nearly 14 bushels per acre and nearly 8 cwt. of straw.

All this is very interesting, and tells us that we must not be

in too great a huriy to say that ammonia and nitrates are all

exhausted by the first crop of corn to which they are applied.

Here we have a very light soil, without vegetation from August
in one year to the spring of the following year, holding a suffi-
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cient amount of a soluble salt to produce 11 and 14 bushels of

barley per acre. How much more may exist in the soil to be

available for other crops having longer lives and a more powerful

arrangement of roots it is impossible to say. It is, however,

evident that the subject is one of great interest, bearing as

it does upon the value of unexhausted manures, &c., and must
be one of many others which science has to take in hand.

In a lecture on root crops recently delivered by Dr. Gilbert

at Cirencester, he pointed out that the use of nitrogenous

manures was to increase the non-nitrogenous substances in our

crops. He showed that in the field at Eothamsted which has

long been under root crops, we obtained about 20 lbs. increase

of sugar in our mangolds, for each pound of nitrogen which we
apphed in manure. In cereal grain, starch is found in the

seed, and not sugar, but it is quite possible that a similar cal-

culation would show that the increase of starch obtained by the

application of one pound of nitrogen would not differ very much
from that of the sugar in the mangolds.

The very large increase in the wheat, and the still larger

increase in. the barley, by means of salts of ammonia and nitrate

of soda alone, show how large must be the amount of mineral

substances existing in the soil. We must not, however, infer

from this that these crops remove the same amount of potash

or phosphoric acid which is carried off by plants under ordinary

circumstances. In some respects plants resemble man and
animals : where food is abundant they take of the best, and
sometimes more than they can make use of ; where it is scarce

or of inferior quality they do the best they can with it. In
some of our barley experiments, where nitrogen, phosphoric acid

and potash, and the same amount of nitrogen and phosphoric

acid without potash, have been applied for a number of years,

the crop has been nearly the same in both instances ; but while

the straw in one case contained 48 lbs. of potash, in the other

it contained less than 7 lbs. Were it not for the economy of

the plant, our soils, when constantly cropped without a suffi-

cient supply of important manure ingredients, would be much
sooner exhausted.

Although the large increase in wheat and barley obtained in
the Woburn experiments by the application of salts of ammonia
and nitrate of soda cannot be obtained in the ordinary practice

of farming, still it is quite certain that, by more careful attention

to the various circumstances necessary to insure success, a much
larger yield of crop from a given quantity of manure is quite
possible. Now that we have in several counties important ex-
periments carried out under the superintendence of practical

farmers, we may expect a much more rapid diffusion of know-
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ledge in regard to the action of manures and cattle foods ; and
the connection between elaborate experiments carried out with

everything necessary to insure accuracy and the careful but

more practical erperiments in the different counties will be
found very close.

This short summary of the ten years' careful experiments in

Stackyard Field cannot fail to add greatly to the knowledge of

the value of manures, and to be a useful guide to those who are

studying science in connection with practical agriculture.

II.—On the Conditions of Wheat-Growing in India. By
George "Watt, M.D., F.L.S., C.I.E., Reporter on Economic
Products to the Government of India.

The history of the foreign trade in Indian wheat is obscured

by numerous conflicting theories and opinions which greatly

disfigure the literature of the subject. In the writer's opinion

the public mind has been diverted from the salient features of

the industry. It is of little consequence whether the depreciation

in the value of silver acts favourably or unfavourably, unless it

can be shown that the existence of the wheat trade is vitally

dependent on the fluctuations of the silver market. Many causes

have doubtless combined to assist in the establishment of the

present remarkable trade. The question at issue may be stated

briefly thus : Is the trade a good and natural one ? Has it reached

its maximum development ? The former will have to be answered,

among other considerations, by an enquiry in India as to

whether it is profitable to the cultivator, and in Europe as to

whether it is meeting a demand which] another country in the

future may more successfully contest. The latter can alone be

solved by a somewhat detailed analysis of the sources of food-

supply of the people of India taken in the light of the increasing

population, the possible extension of agricultural operations, and
the profitable establishment of new branches of industry or the

enhancement of indigenous handicrafts. These are problems

of political economy which have to be studied in every country,

whether Eastern or Western. They represent the adjustment

between the productiveness of soil and man's inventive resources.

With India, as with the United States of America, vast tracts

at rich land have given a preponderance to agriculture and
agricultural questions which in the past (at least of India) may
be said to have eclipsed all other considerations. But that a

radical change is destined to be effected in the not very distant

future of India, we have a foretaste in the successful manner in
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whicli the Bengal jute-mills have competed with Dundee, and

iu the keen spirit of rivalry with which the Bombay cotton-mills

are disputing with Manchester in the Asiatic markets. Far

more will depend in the future on the growth of our cotton,

jute, woollen, paper, and other mills, than on the demands of

Europe for Indian wheat. Thoughtful men in India are be-

ginning to speak in an undertone of India's agricultural pro-

sperity as her greatest source of weakness. But it is an open

question whether Europe would suffer most under the importa-

tion of a large surplus of cheap agricultural produce, or in

having the Indian market closed to European goods through

the gi-owth of local industries.

Were it necessary, a number of illustrations could be given

to demonstrate the existence of a considerable wheat-cultivation

in India one hundred years ago ; and were it desired to carry

the evidences of an Indian wheat-cultivation into even earlier

periods, it might be remarked that by following the line of

reasoning adopted by M. de Candolle in his " Origin of Cultivated

Plants," the existence of Sanskrit names both for the grain

and the plant might be cited in proof of an Indian cultivation

perhaps reaching to the remotest antiquity. "While not desiring

to throw doubt on the importance often attached to a classical

name, we in India are frequently brought face to face with

striking modern adaptations of ancient names. There can be
no doubt, however, but that wheat has been cultivated for many
centuries in certain provinces of India, if not as a staple crop,

at least as one of some importance, though there is not much
evidence to show that a very extensive system of selection of

seed has been practised.

The study both of wheat and of rice will be found to lead

to the startling conclusion, that almost from time immemorial
the owners of a certain holding—father to son—have gone on
cultivating from the same stock. This explains the presence,

within a comparatively limited area and on almost identical

soils, of a large number of forms of both cereals. Indeed, the
dififerentiation is sometimes carried to a fanciful extent—the
farmer having continued to preserve peculiar races of wheat,
rice, or pulse, as mysteriously suitable to certain fields in his

holding. Eotation of crops even in the present day is not much
understood, although the exhausting nature of certain crops is

fully appreciated. What rotation does exist consists mainly in

sowing the crop that requires the richest soil, after heavy
manuring, and then following for several years, without the ad-
dition of any more manure, a rotation of crops in a descending
scale of requirements. In the list of crops so cultivated, it is a

frequent occurrence to find two or three forms of wheat or of
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rice, as the case may be, raised to the important position as- '

signed by the European farmer as elements in the rotation.

That there exists a wide range in the races of Indian wheat is

well known ; and this may be relied on as a substantial evidence
]

of an ancient cultivation.
i

Influences of a perfectly natural character have, during the
i

past twenty-one years, been operating favourably to the wheat
]

trade—have, in fact, been developing every branch of India's
i

foreign commerce. Some of the more important of these may I

be here exhibited,
i

TJie Area of the Indian T^mpire extends to 1,382,624 square I

miles. This embraces hills and plains which possess the cli-
j

mates and soils of the world. The portion known as British
(

India has an area of 868,314 square miles. The area of Russia
]

in Europe exceeds that of India by about 700,000 square miles.
j

The Population of India is rapidly increasing. The last ,

census gave the total for all India as 253 millions. Russia in I

Europe stands at 88 millions, or considerably less than half the '

population of British India.

The Density of Population to the square mile for India col- '

lectively is 184 persons, for Russia 40. The mass of the people
j

is, however, crowded into the Gangetic basin.
^

Taking' one province of British India by way of illustration—the

North-West—this has a population of forty-four millions. It possesses a

density of 403, or, approximately, twice as many human beings to every
square mile as occur in the German empire, three times as many as in

France, four times as many as in Scotland, five times as many as in Spain,

and twelve times as many as in Rxissia.
'

The ArjrimUural Area of India.—About 600 million acres

of British India have been more or less surveyed—that is, con-

siderably less than half the area of geographical India. The !

returns published do not embrace the whole surveyed region,
|

but there are certain facts shown that are of vital importance.
|

From 150 to 199 million acres are cultivated, including a mean :

of twenty million acres of normal fallow land. The actual area

of cultivation fluctuates from year to year according to necessity.
(

Close upon 100 million acres are returned as land available for i

cultivation, and about the same amount as land not available i

for cultivation, including 38 milKon acres under forest.
'

The table opposite shows in a summary form all the more
\

important agricultural statistics of British India. i

In spite of its " teeming millions " and its rapidly increasing '

population, little more than two-thirds of the surveyed cultiv-
|

able portion of India have as yet been ploughed. If to this we
i

add the fallow lauds which a more scientific agriculture would

perhaps bring under crops, and if we take into consideration

I
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errors in the estimation of cultivable and non-cultivable lands

whicb necessity alone will definitely determine, it may safely be
concluded that little more than half the agricultural resources,

even of British India, have as yet been tapped.

Modern Improvements and Facilities brought about through
European enterprise have greatly assisted the inherent capabilities

of India. Among these the opening of direct telegraphic com-
munication between India and England in 1865 must take a

prominent place. The commerce of Her Majesty's Eastern

Empire was thereby brought into touch with the " mother
country." It was rendered possible to interchange a knowledge
of the state of markets at the same moment. As a consequence,

a large business like that of cotton, and even a business like

that of wheat, which must ever be more or less speculative,

became possible. Of no less importance was the opening of the

Suez Canal in 1869. The time necessary to deliver Indian pro-

duce in the European markets was materially lessened, viz.

from three or four mouths to four or five weeks ; and in the

case of wheat the risk from weevil was greatly mitigated.

Within India itself greatly enhanced facilities of transport

were instituted. Roads were pushed over the country in every

direction, river communication simplified, and harbour accom-
modation greatly improved. The opening of Prince's Dock,
Bombay, enabled the shippers from that port to carry on their

business throughout the year, whereas formerly the monsoons
practically stopped the export trade for three months of the

year. As a forecast it may be added that the docks at present

under construction in Calcutta will have a similar effect.

Railways were introduced and pushed on at the following

rate of construction :

—

In 1853 there were in all .... 20^ milea

„ 1863 „ „ .... 2,519 „
„ 1873 „ „ .... 5,695 „
„ 1883 „ „ .... 10,317 „
„ 1887 „ „ .... 13,386 „

and at the present moment 14,510 miles are open to traffic.

The railway between Calcutta and Bombay was opened in 1870.

Very shortly a second route will connect the eastern with the

western capital of India, and open up at the same time one of

the richest wheat-joroducing tracts of the country. Dr. Forbes

Watson, in his memorable report (1879) on the wheat trade of

India, pointed out that the opening of the Indus Valley Rail-

way would lessen the distance between the Panjab wheat-fields

and a port of shipment by a mean of 400 miles. The prophecy
contained in the following sentence has been literally fulfilled,

although at the time, both in officio,! and private circles, i^
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was viewed as the sanguine expectation of an enthusiast. Dr.

Watson wrote :

—

"The completion of the Indus Valley Railway is thus calculated to

bring about a complete revolution in the wheat trade of India, which ia

likely to assume in the Panjab a magnitude considerably greater than that it

b likely to attain in the districts fix)m which the wheat is at present exported."

Greater facilities of transport within the Panjdb are even

now being projected, so that the possible magnitude to which

the Panjdb wheat trade may attain need by no means be viewed

as established. The beneficial eflfects of a greatly extended

railway system than India even now possesses cannot be over-

estimated.

But it is impossible to conclude this brief account of the

improvements which have already been effected and are still

further being carried out in India without reminding the

reader of the Irrigation Worls. By the aid of canals, and to a

still greater degree by means of wells, immense tracts of country

have been brought under crops which were formerly almost non-

productive. By a system of Government aid the soil of India,

wherever water can be reached, is being penetrated by wells.

But of the total cultivated land only some thirty million acres

up to date are artificially irrigated. Of course immense tracts of

India require little or no aid in this direction. The periodicity

of the rains and the accompanying inundations fully provide for

the wants of the cultivator in such regions ; and there are soils

in India so retentive of moisture that they remain permanently
fruitful without requiring either to be inundated or artificially

irrigated. Of the thirty million acres artificially irrigated,

perhaps not more than five million derive their supplies of

water from canals. The great Ganges Canal, which irrigates

the Doab (that is, an interfluvial tract) between the Ganges and
the Jumna, was opened in 1854. The main stream from which
the arteries of supply spread over the Doab is 525 miles in

length.

But there are other considerations which, while of minor
importance compared to the latent resources of the country, are

still deserving of notice. There are soils and climates in India,

if not in one district, at least in another, that are suitable for

the cultivation of any known crop. Within her own ten'itory

India can thus produce all the requirements of modern trade.

Int^rprovincial exchange, thx'ough the conveniences now afforded

by road, rail, and river, can meet the wants of the people, and
afford over and above a large surplus of any desired commodity
for export. The agricultural holdings are small : the capital

invested in plant absolutely insignificant. It is thus possible

for the cultivator to turn the fields which he has devoted to
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foreign trade into cotton, wheat, or any otter article that may
be called for. As to wheat, he has this advantage, that his

crop comes into the European markets when prices are ruling

high.

All the facts go to prove that the wheat trade up to its

present stage is a perfectly natural one. The people are

exporting only what they specially cultivate for that purpose.

So long as wheat is a remunerative crop they will continue to

cultivate it. The moment better profits can be realised on
another crop they will turn from wheat, without being in the

smallest degree incommoded, just as they.^ssumed and again

resigned a greatly extended cotton-cultivation. It must be
admitted, however, that there is a fixed limit to the cultivation

of Indian wheat. That limit has yet to be clearly defined ; but

it rests in the degree to which minor crops can be advantageously

replaced by wheat. When that point has been finally reached,

extension can alone take place in either of two directions—the

displacement of such important crops as oil-seeds and cotton,

if wheat should prove more remunerative, or the extension of

the agricultural areas.

That new land would for some time be unsuited to wheat
goes without saying ; but there is abundant evidence that the

agricultural area is being extended. The millets and other

inferior crops will doubtless be at first cultivated on new land,

but the history of the Panjab wheat-cultivation proves that it

does not take long before new lands can be advantageously thrown
under wheat. A difficulty exists in the opposition which the

native usually shows to migrating far from the neighbourhood

of the hut which he calls " home." That this difficulty is being

largely overcome we have notable examples in the way in which

Burma is being peopled, and in the colonies of coolies who are

year by year settling in Assam after the expiration of their tea-

garden contracts. Indeed, the whole history of tea-cultivation

points to a new direction in which agi-icultural progress

might be effected. If left to themselves, the natives of India

would never have thought for a moment of tea as a profitable

enterprise, or of Assam as a favourable region to mig^-ate to

;

the valley of Assam would not have been in its present pro-

sperous condition but for European enterprise in tea-cultivation.

Were it possible to offer to European capitalists large tracts

of laud to be held for considerable periods, the homesteads of

the European farmer or zemindar would soon form the centres

around which new populations would accumulate. More in a

few years might in this way be effected in the agricultural reform

of India than seems likely to be accomplished by a century of

Government experimental farms.
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Having briefly touclied upon some of the larger general

questions of the Indian wheat trade, we may tui-n to matters of

a more specific character, by endeavouring to deal with some

of the leading features of wheat-cultivation as practised in the

various provinces of India. In doing so we shall follow a more

or less geographical sequence. Commencing in the extreme

north we shall discuss the Panjab wheat, then that of Sind, of

Central India, of Bombay, of the Central Provinces, of the North-

West Provinces, of Berar, of Hyderabad, of Mysore, of Madras,

and conclude our account with Bengal, Assam, and Buima. The
systems of cultivation pursued, the nature of the soils, and the

facilities of transport, are so dissimilar that it becomes impossible

to speak of India collectively. So far as the space at disposal

will admit of, we shall present a brief abstract of the main features

of the wheat of each province.

Climatic Peculiarities.—A line drawn from about Bombay to

Patna would approximately divide India into its two primary

agricultural areas. The North-Western half, isolated by the

line indicated, has during the autumn, winter, and part of the

spring months a climate like that of Northern Europe ; and
during summer, a dry tropical climate. The extremes of dry

heat and sharp cold which it experiences give to this division a

rich, temperate, annual vegetation during two-thirds of the year,

but preclude the growth of luxuriant arborescent jungles, since

few trees or bushes can endure the extremes of climate. During
the summer large expanses of this region appear, therefore, like

deserts. Indeed, so deficient is the rainfall in immense portions

of the Panjab, for examjjie, that while they possess rich fertile

soils, they are uncultivated from want of water.

The South-Eastern division, on the other hand, has a more .

or less tropical climate all the year round, and, particularly in

the more eastern section, is remarkably humid. The Northern
division has, in fact, a stunted vegetation, more like that of

Europe, and possesses graceful herbs, with small flowers ; while

the Southern has an overgrown appearance, with large flowers.

These types are presei-ved in both regions, even when, by ascend-

ing into higher altitudes, temperate or even Arctic climates are

reached.

But there are two other considerations which have to be
placed before the reader, in order to complete this picture of the

climatic peculiarities of India. The sea influence gives a modi-
fication, which may be said to cany the South-Eastern type
from Madras round Cape Comorin, and up the Western Ghats,
to Bombay. A belt of land from the sea-shore along this line

possesses the warm moist features of the Eastern division of

India; but, passing inland, the great tableland of India is
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reached, wKich may be said to be demarcated by the Nerbudda,
the Jumna, and the Ganges Rivers. This has a mean altitude

of between 1,000 and 2,500 feet, with isolated peaks rising to

6,000 feet above the sea. The influences of this immense table-

land are very considerable. We shall, while speaking of the

wheat of the Central Provinces, have occasion to allude to some
of these

;
but, meantime, it may be here stated that through al-

titude the winter temperate region of India is carried by isolated

patches of country considerably to the south of the line indi-

cated, Hyderabad, Bangalore, and Mysore possessing a more or

less temperate winter.

Lmndation.—Speaking of the two most valuable cereal

crops of India, we have in the above geographical sketch

established the regions of their cultivation. The tracts of India

which have a temperate winter are, or may be thrown, under
wheat, while the remainder corresponds to the rice area. The
region of rice-cultivation is also that of greatest rainfall and of

annual inundation. It would be beside our present purpose to

branch off at this point into a dissertation on the subject of

annual inundations, and of the degree of fertilisation thereby

caused. Suffice it to say that in Lower India the degree to which
the waters from the rivers are poured over the plains is infinitely

small as compared with the inundation due solely and simply to

rainfall.

The rivers of Lower India are carried within elevated beds

across the plains, and, practically speaking, may be said to

neither irrigate nor drain them. These elevated beds have

sloping banks, perhaps of miles in extent, which the rivers on
rising unquestionably inundate and fertilise ; but were the main
stream of any of the rivers to find a passage through its self-con-

structed channel, it would at once plough for itself a new course,

and leave its old bed as a serpentine lake. It is needless to

mention cases in which this has actually occurred. Bridges span

the dry channels of former I'ivers, and even mighty streams like

the Brahmaputra have changed their courses. These are, how-
ever, comparatively rare occm-rences, and, passing across the

elevated bed annually inundated (which, as stated, may be many
miles in breath), the level of the plains is ultimately reached

—

a level below that of the rivers. Expanses of the latter nature

derive their fertility from the rains alone. They become swamps,
on which no other crop save rice can be cultivated. This is the

character of the inundation of Bengal as a whole, in which no
motion in the water of the fields can be traced, either from or

towards the rivers. Gradually as the rain falls the fields get

flooded, and the level of the water rises to a depth of two to

five feet. The crops keep growing apace with this rise of the
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water ; if they fail to do so they are ruined. After the rain

subsides, the autumn heat begins to suck up the water, and in

time bakes the field, immense cracks severing it into great

blocks of clay as hard as stone. Hence it follows that agricul-

tural operations cannot be resumed until the ground is softened

again by rain.

In Upper India a much greater degree of river inundation

exists ; the dcabs, or tracts of land between two rivers, being

referable to three distinct areas : (a) that portion which is regu-

larly inundated by the rise of the rivers on either side
;

(h) the

further portion where the waters of the rivers penetrate under-

ground, and may be reached by wells from twenty to sixty feet

deep ; and (c) the central elevated ridge, that is entirely

dependent on rain or artificial irrigation.

Area of Artificial Irrigation.—While indicating the nature

of inundation, we have also briefly exemplified the regions

where canal irrigation is possible and beneficial. Canals in

Bengal, as a whole, would be entirely out of the question. The
nature of the primary agi'iculture is distinctly aquatic, and the

annual rainfall is sufficient to produce the required degi-ee of

inundation. In times of drought, canals could never reach

more than an infinitesimal portion of the country, they would
only be required once in perhaps every ten or twenty years, and
might during the interval prove dangerous to the natural

drainage of the country. In Upper India it is quite otherwise.

There are immense tracts of countiy uncultivated simply because

the rainfall is too small to admit of cultivation, but which could

be at once thrown under wheat and other crops if artificially

irrigated. Sir John and General Strachey, in their work on
the " Finances and Public Works of India," prove that the

value of land is immensely increased by the construction of

canals, and show that the two great canals in the Panjab " in a

single year added to the wealth of the Panjab a sum not less

than two-thirds of their entire original cost."

^\'}leat and Bice Areas.—We have above briefly indicated

the great wheat and rice areas; but where these meet and
overlap, the millets become important. Where rice-cultiva-

tion dimiuishes, the millets appear, with more and more w^heat,

and less and less millets, until the great centres of wheat-
production are attained. The pulses and oil-seeds are common
elements of all Indian agriculture. Professor Wallace, in his

recent lecture at Edinburgh, very properly pointed out that the
balance of the soil in European agriculture is largely preserved
through the rotation of leguminous crops with cereals. He
seems to have formed, however, a too gloomy opinion as to the

degree to which this fact was being lost sight of in the agri-

\0h. XXIV.—s. S.
^
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culture of the present day in India, mainly tlirougli the tempta-
tions offered by the modem wheat trade. The pulses and
oil-seeds all require a moderate amount of rain and heat, and
therefore can be grown in every province of India. They
cannot endure being swamped, and therefore are cultivated

during the dryer seasons in the inundated areas; they cannot

stand too much cold, and are therefore grown during the

'ntermediately warm periods in Upper India. In other words,

they cannot be gi-own, or only to a limited extent, during the

periods when lice and wheat occupy the fields. This has given

origin to the two crops rabi and Jiharif, to be subsequently re-

ferred to.

Thus, climatic necessities force a rotation of crops on the

Indian cultivator, and hence it is by no means clear that the

present wheat-cultivation is destroying the beneficial results

from the cultivation of leguminous crops. Gram, besides, is

very largely grown along with wheat, as a mixed crop, because

shaded underneath the taller crop. The millets and pulses

are much more the food-crops of the people of India, as a

whole, than either wheat or rice, although in Bengal rice is

the staple food, and in Upper India a large amount of wheat

is daily consumed. Still, the people of India must have pulses

and lentils, and these they will, and must, continue to grow. If

one cultivator discontinues doing so, he will have to purchase

his supplies. Prices of pulses would rise, and the balance be

finally obtained, when it would become more profitable for him
to resume pulse-cultivation than to continue to buy. Supply
and demand must of necessity check a too extensive abandon-

ment of pea-cultivation, and as oil-seeds are more profitable

even than wheat, there would appear to be no danger of injury

to the soil fi-om the cause suggested.

Cro])s and Seasons.—The European farmer has but one season

a year during which he can cultivate his field. The Indian culti-

vator, at least in most districts, has two, known as rabi or spring

han-est, and the liharif or autumn. The various staples grown
during the former begin to be sown about the end of September,

the sowings continuing till the end of December. They are reaped

in two, three, four, or five months' time, viz, from December to

May. The liharif staples, on the other hand, are sovm as soon

as the land can be cleared of the rabi crops. Some of the sow-

ings may take place as early as February or March, and the last

sowings are made about the middle of August. The AV/e/vY' har-

vest occurs chiefly between the beginning of October and the end

of December. The labour of the agriculturist is mainly spent
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oil the ra&i crops ; for these the land is elaborately ploughed,

weeded, and fairly well manured. For the /i7iaivy crops the land

is little more than scratched, and the seed sown with the first

shower of rain. It is a common practice to allow rahi lands to

remain fallow during the kharif season, or at most to sow on the

patches nearest the homestead some of the pulses required by
the cultivator. When this course is departed from, cotton or

sugar-cane is grown on these lands, the latter as a rule preced-

ing wheat. The study of the crops grown in India will reveal

the fact that, unless desired to lie fallow, no portion of a fairly

well watered farm of good average soil need remain long without

crops. The cultivator has at his disposal hot season, rainy

season, and cold season crops that take varying periods, from
two to twelve months, to mature. Hence it follows that in the

intervals between rahi and Marif a third crop is frequently

obtainable.

In large portions of India, however, the want of water

compels the farmer to be dependent on the minor crop

—

Jiharif—since that is sown with the advent of the rains.

During that season the chief food-stuffs of the bulk of the

people are grown—millets and pulses. From a commercial
point of view these are less important than wheat, rice, and oil-

seeds ; but collectively they are more extensively grown than all

the other crops. Cotton is a liliarif crop, but it requires rich

land, while the millets luxuriate on the lighter loams. A soil

that yields two crops a year is known as dofasli, while ekfasli

bears but one crop.

The twice cropping of the soil is the element that has intro-

duced the apparent confusion in the returns of Indian agri-

culture. It has been triumphantly shown, in derision of Indian
returns, that the land under crops was greater than the area of

the district or province. This same fact of twice cropping the
soil introduces a complexity which renders it difiicult to deter-

mine with absolute certainty the exact area under certain crops.

Two different forms of rice are, for example, mixed and sown at once over
the same field, or the one is sown or transplanted into the field after the
other has germinated. The two grow together; but the one reaching
maturity long before the othei-, the field is cut—a process which seems only
to make the second crop sprout more thickly. Without any further labour
a second crop is shortly after harvested from the same field.

In the same way two or moi"e different crops are mixed,
because of the one assisting the other to combat climatic dis-

advantages ; and for this further reason, that should failure

overtake the one, the other may yield a return. Experience
has established the necessity for this with certain soils, and
under peculiar climatic conditions. Loud complaints have been

c 2
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heai'd against this practice ; but in tlie majority of cases the

native cultivator is perfectly sound in the course he pursues.

As a peculiarity of the people of India, it may be added
that—whether it be the cause or the consequence of this

practice of mixing grains—gram and wheat, and barley and
wheat are eaten mixed, and indeed often preferred to pure

grain. Where the cultivator does not grow the mixture, the

retail meixhant effects it ; but in few cases has it been shown
that the cultivator mixes for the purpose of defrauding. He
is not responsible for the market to which the dealer consigns

his produce. He grows a mixture because it is in requisition

for a market which, after all, is infinitely more extensive than

the modern foreign demand. Adulteration is undoubtedly

practised—but little more can be laid to the blame of the actual

producer than that sufficient attraction has not as yet been
offered to induce him to adopt more expensive processes for

obtaining a wheat that would be free from the dirt incident to

a primitive system of thrashing, winnowing, and storing.

To convey some idea of the character of Indian agriculture,

it seems desirable to furnish in this place a table showing the

chief rahi and Jcharif crops grown in four of the wheat-pro-

ducing provinces. A critical inspection of the dates of sowing

and reaping will demonstrate what we have tried to establish

—

viz. that there are influences (over which the cultivator has

little control) which preclude a greatly extended displacement

of the food-stuffs of the mass of the people, either by wheat or

by any other remunerative article of export trade. These same
influences prescribe a certain rotation of crops every twelve

months. But we shall have occasion later on to show that a

more extensive rotation than this is very frequently pursued.

The table opposite will establish that, with few exceptions (e.g.

the pulse of the rabi season), the greatly extended cultivation

of wheat would not effect the preservation of the balance of the

soil, through the growth of peas and other leguminous crops in

alternation with cereals. It will be seen that cotton cuts more
seriously into the millet and pulse season than wheat, since that

staple occupies the soil, on an average, from June to January,

or even February.

llunning the eye down the two columns for each province,

it will at once be apparent what crops might interfere with

wheat extension, and might therefore be liable to displacement.

But by recalling what has been said about the nature of the

soils, a safeguard will be obtained against a too literal inter-

pretation of the effects of the dates of sowing and reaping. It

does not follow that a crop which is shown by the table to

occupy fields during tho period of wheat-cultivation, is being

I
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Statement showing the Seasons of Sowing and Reaping the chief Crops

IN the Four principal Wheat-producing Provinces of India.

Cbop Pa\jAb Bombay Central
rnoviNcES

North-West
Provincks and

O0DK

Sown Har-
vested

Soivn Harvested Sown Har-
vested

Sown Har-
vested

^'heat 10-12 4-5 R 9-11 2-4 R 10-11 3-4 R 9-10 3-5 R

/
10-12 3-4 R 10-11 2-3 R 10-11 2-3 R 9-10 3-4 R

C-9 9-11 K G 8-9 K 6-7 10 k 6-7 8-9 K

Jowar
1

^miilets . . i

Bajra
j (

7-8

7-8

9—1^ K

9-11 K

(8-10

6-7

10-11 K 1

2-3 u J

9-10 IC

6-7

8

11-12 IC

10 IC

6-7

7-8

11-12 K

10-11 K

7-8 11 K 6 10-11 IC 6 10-11 K f 2-3

I 6

8-9
12 k

Gram or Chicken Pea .
8-10 3-4 R 9-10 2-3 R 10-1

1

6 R 9-10 3-5 R

Dal or Thur .... 6 3 R 0-7 9-2 R 6 2—3 R 6-7 K 10-4 R

Mung or Green Gram . 8 11-12 K 5-6 8-9 K 6-7 10 K C-7 10 K

I
Urad or Black Gram . 8 11-12 K 6 9k 6-7 10 k 7-8 11-12 K

t—o 11 K (\ 7 lU—11 w T Q
i —

o

1 1 XT 7-8 1 1—12 K

Shim or Poput.... 7—8 11 K 0-7 10-11 K 7-8 11 K 7-8 11-12 K

7-8 11 IC 6-9 10-11 K 6-8 11 K 7-8 11-12 K
9-10 4 u 10-11 2-3 R 9 3 R 10 2-3 R

8-9 2-3 R nil nil 8 3r 9-10 12-1 B

8-11 3-4 K 10 1-2 R 8-9 3-iR 10-11 4-5 R

9-10 3-4 R 11 2u 9 3-4 R 10 4-5 B
? -

Til (Sesamuni) . . . 7-8 11 K 6-7 9-11 K 7-8 10-11

K

6-7 10-11

K

5
6-11 k11-2r 6-10 Kll-2 R 7 12-2 R 6-7 2-3 B

nil nil 6 12 nil nil nil nil

n
V

4-5 K 9-1 r 6-7 K 11-12-3 R 6 10 K
16

2r
10 k

luch cult vated ; has been tried in the Central Provinces.

7 10-11 K 7 10 7 10 k 6 9

n
V 4-5 8-9 Being opened up nil nil 4-6 8-9 K
$'

( Safflower Little grown 10-11 2-3 R Little grown 9 2-4 B

(1
10 K
12-2 R

1-3

6

12-2 kI
5r j

1-2
1

j

12 K \^
(3-4

11 K
12-3 R

yote.—liit letters R and k denote rali and AAan/orops ; the figures are the months of the year.
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grown on a soil upon wliicla wheat might be cultivated. The
,

opposite argument may, however, be employed in its full force
j—viz. that crops that at-e gi'own in the interval of wheat-culti-

vation may be reared on wheat-fields. Wheat is sown in the
various districts of the Panjab from the middle of October to

the end of December. We have given only the two principal

millets, but the periods of sowing and reaping all the others

correspond to those shown. They are off the fields just in time

to admit of the wheat crop, should the cultivator have chosen
|

to employ the rahi fields with a millet crop.

As a matter of fact, however, he rarely adopts this course,

since the millets grow well on soils not suited for wheat. They
of course can be grown, and are, by way of a rotation, fre-

quently sown on wheat land ; but in such cases the land is

generally left fallow till the following rahi season. Then, again,

of the pulses : practically only two occupy the ground during

the wheat season—gram and peas. The former is, however, i

extensively grown as a mixed crop with wheat, and the latter '

is not of much importance. One other pulse only need be

especially mentioned, ddl or tltfir (Gajanus indicus). This is
i

often allowed to occupy the fields for many months. It is a

large woody shrub, sown around the margins of the fields, or i

in rows through the wheat or cotton. It does not, therefore,
|

interfere with wheat-cultivation. All the other pulses or

leguminous crops are procumbent herbs, cultivated during the
|

Jcharif season, and are not likely, therefore, to be seriously dis-

placed by the extension of wheat-cultivation.

There are generally two crops of sugai'-cane, the stems

being planted out in January, February, or March. These

occupy the ground for eleven months. Sugar-cane is, however,

a very profitable crop. It is grown in all the richest soils, and
receives heavy manuring. After the crop is cut the land is

allowed to lie fallow for a time, until the ploughing period
|

arrives for the rahi cro]i. Without any further manuring,
j

wheat may be sown, and a good harvest realised. To take the
j

full advantage of the manure, this is often followed up by a

Marif crop, or perhaps still further by a minor rahi crop. But
after that the field is finally left fallow for the rest of the year.

It may again be put under wheat, receiving light manuring,

or under sugar-cane with a heavy manure, and the rotation
'

repeated.
!

It will be observed that the majority of the oil-seeds occupy
I

the soil during a period overlapped by wheat. They are rahi
\

crops, which will continue to be cultivated and to compete with '

wheat, according to the profits realised, or as tliey may be con-

sidered necessary in the rotation of crops. They are, however,

<
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like gram und ddl, often grown with wheat as mixed crops,

being generally sown in lines or around the borders of the fields.

It will be observed, however, that they ripen before the wheat,

and are accordingly separately reaped. Adulteration of oil-seeds

with wheat must result from gross carelessness or malpractices.

Cotton is, perhaps (in the districts in which it is cultivated to

any extent), the centre round which the cultivator's ideas of

profit and successful husbandry gravitate. It must follow

wheat or other rahi crops—the soil getting only a brief rest,

during which time it has to be rapidly ploughed. The cotton

continues on the field thi'ough the Icliarif season until it is

generally too late to follow with a rahi crop.

The illustrations we have used apply more or less to all the

four provinces shown in the table of crops and seasons. The
climatic and other peculiarities of each of these provinces are

indicated by the varying periods of sowing and reaping. The
skill of the cultivator is in each province displayed by the

manner in which he can fit together his seasonal crops ; but he
has many to choose from, and need have no difficulty, if desired,

in throwing on the field a grain that will give a return in sixty

days. A well-known rice in Bengal receives the name of the
" Sixty-days Rice " from that fact. We are not dealing with
Bengal at the present moment, but it may be said in passing

that the remarkable manner in which the crops grown in India

are adapted to climate and soil is nowhere better shown than in

the immense numbers of forms of rice, each directly adapted to

the peculiar climate and the soil in which it is grown. There
are rices that can be cultivated on comparatively dry soils, rices

that occupy the ground for more than half the year, rices that

grow in the cold temperate climates, and rices that can thrive

only in tropical swamps. Again, of this last-mentioned class,

there are some varieties that cannot survive an inundation of

more than two to five feet of water, while there are others that

will continue to grow even when submerged under a depth of
from ten to fifteen feet of water.

This adaptability to special necessities is the great fact

by which would-be reformers of Indian agriculture find their

theories discomfited. No imported wheat-seed has yet been
found that was of the least use to India. The season is too
short for its maturing

;
and, moreover, there is another pecu-

liarity of Indian wheat-cultivation that has not been fully appre-
ciated. Although our wheats are winter wheats, in the sense
that they are sown in autumn and reaped in spring (except iu
the case of the wheats grown on the hills), they do not lie for

months under snow, nor are, in fact, even subjected to severe
frost. No sooner have the first twenty to thirty days of spring
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passed, than a temperature is attained quite as great as tlie

summer heat of other wheat-growing countries. It is this

circumstance that gives to the Indian wheat its great dryness

;

but if not fully formed by February, the plant is killed and the

grain prematurely ripened.

Having now exhibited some general principles regarding

Indian agriculture as a whole, we may proceed in detail to

discuss the wheat-cultivation of the several provinces.

1. The PanjAb.

In accordance with a resolution of the Government of India

in 1877, a collection of the wheats of India was prepared which
embraced over 1,000 samples. These were forwarded to London
for the purpose of examination. Dr. Forbes Watson's report, to

which allusion has been made, was the result. The Panjab
section was, however, viewed as unsatisfactory from being

weevil-eaten, and it was therefore suggested that a fresh col-

lection of Panjab wheats should be made. Further, it was re-

commended that to test the adaptability of Indian wheats to

the three systems of milling now in use, 350 maunds of each of

the four principal varieties should be forwarded to England.

These two proposals were accepted, and a fresh set of 192
samples of Panjab wheats were forwarded to London. They
were examined and valued by the same expert who furnished

the information regarding the first collection, and the second

report appeared in 1880. The required commercial samples

were also forwarded, the result being the appearance of perhaps

the most powerful report on Indian wheats which has as yet

been placed in the hands of the public, viz. a commercial state-

ment of their value and adaptability to the miller, written

by Messrs. McDougall Brothers, of London. This appeared in

December 1882.

The Panjab wheats of the second consignment were, as in

the first report, grouped into

(1) Soft white wheats. (3) Soft red wheats.

(2) Hard white wheats. (4) Hard red wheats.

Subsequent to the special report on the Panjab wheats, the

Secretary of State, in 1881, called for information to be furnished

(for all India) as to the nature of the soils on which the better

wheats are cultivated, as well as details of the methods of culti-

vation—as, for example, whether the best wheats are grown on

irrigated or on manui'ed land, also " whether the land has been

long cultivated with wheat crops, and what is the average weight

of crop per acre." Naturally this stimulated fresh and more
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detailed investigation, the result being the appearance of first

one volume and then another on " The AVheat Production and

Trade in India." These volumes set forth the results ofthe inquiries

instituted in every district of India, and placed before the public

a body of facts which, while couched in the guarded phraseology

incidental to Indian official correspondence, may be accepted as

probably quite as accurate as the wheat reports of other countries

which appear with a greater degree of assurance of accuracy.

Even in the most advanced countries it is difficult, if not

impossible, to give absolute statements of areas under crops,

or to procure details of internal trade. Doubt has in various

quarters been expressed as to the accuracy of Indian quotations,

mainly, if not entirely, from the peculiar language adopted by
Indian writers. The Indian Survey Department is perhaps

second to no other survey in the -world. Its returns are, year

by yea,r, filling up the details of India ; and it may safely be said

that while certain writers have lent themselves to speculate on
the character and nature of the Indian wheat trade, no report

of actual facts of areas under wheat, or of the extension of

agricultural operations generally, or even of estimated out-turn

of crops, has been subsequently shown to have been materially

incorrect.

It should not be forgotten that Government lands have to

be periodically re-assessed, and for this purpose a number of

officers are sent specially to the district under re-settlement, who
travel from village to village and from field to field, the result

being the publication of the Settlement Report, which forms the

basis of the Government re-assessment. For certain tracts of

the country this jjeriodical settlement affords most valuable data

for judging of agricultural pi-ogress. The jDroductive nature

of every village, and even of the several fields of each village, is

carefully determined, and the decision of the Settlement Office

approved by the people. It would be absurd to throw such
reports aside as mere approximations. They afibrd the ground-
work, on which as accurate statements may be founded as can
be shown for any other country of even half the magnitude of

India.

In addition to furnishing a chapter for the general report

issued by the Government of India on " The Wheat Production
and Trade in India," the Panjab Government issued in 1884 a
separate publication called " Panjab "Wheat." From these works,
and from the Settlement, Administrative, and Agricultural

Reports, together with the subsequent special reports which, it

is believed, will shortly appear as the third volume of "The
Wheat Production and Trade in India," we have largely culled

the information brought together in this paper.

1
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In specially hunting up tlie information on tlie Panjab, we
tave selected a few of the more important districts (in wheat
supply), as set forth in the report drawn up in London on the

set of specimens to which reference has been made, as well as

in other reports. We have been guided in our selection by the

merit of the wheats alone, and from no desire to single out the

districts that might most fully bear out one of the lines of

argument pursued—namely, that there are immense tracts of

country which await a supply of water and means of communi-
cation to become great wheat-producing districts.

It will be necessary to go into some detail under the head
of Panjab, for so much exists in common to all the wheat-pro-

ducing districts of India, that the more characteristic features may
be disposed of in one place, leaving only special modifications

to be commented on afterwards.

Soils.—In the Panjab, soils may be classified, first, accord-

ing to the mode in which they are irrigated
;
secondly, according

to their composition. With slight local modifications the re-

marks which we here offer are applicable to the whole of the

alluvial parts of India. One of these tracts of country or regions

with a peculiar soil may predominate more in one province than

in another ; and in some instances the specific character of the

soil may be. modified or intensified. The main features are,

on the whole, preserved. We shall establish, therefore, in this

place a standard from which, in our subsequent remarks under
other provinces, we shall record departures and modifications.

From the numerous mouths of the Ganges, and sweeping
round the whole length of the Himalayas, at the same time
isolating the great southern tableland, there extends a vast

alluvial plain, which is only lost in the North-West Pro'vinces

and the Panjab by blending into the drainage area of the Indus.

From this point a similar alluvial region is continued to the

mouths of the Indus, and may be said to widen until it embraces
the northern division of Bombay. In the Bengal section of this

vast expanse, the clay soil of the rice swamps can only be viewed
as land, figuratively speaking, recently recovered from the sea

;

and immense portions of it are even now within tidal influence.

The bulk of Bengal is rain-inundated. Passing higher up
the allimal basin, evidences of a more ancient soil, indeed of a

more ancient agriculture, are to be seen in the rich loam of

Beliar. This soil continues with varying degrees of fertility

through tlie JSTorth-West Provinces to the Panjab, and down
the tributaries of the Indus to the basin of the combined stream,

until it reaches the swamps of the western coast. Throughout
this loam expanse there are two modifications. First, on the

inundated tracts of the rivers and on depressed portions of the
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country (in most cases these are but the old beds of former

streams, or the silted-up lakes which were thrown off as con-

tortions of the river, isolated by the main stream taking the

more direct course through a narrow isthmus), rich clayey loam

occurs which merges in its character into the heavy mud soil of

Bengal. Secondly, within the regions of climatic extremes,

natural growth and cultivation alike have been checked, and

loam is there found to be more and more intermixed with sand,

until absolute sandy deserts are attained.

Thus there exist four types of soil in the alluvial plains of

India : a heavy loam, in which clay predominates (the muddy
swamps of Bengal) ; a heavy loam, with a certain amount of sand,

in which the clods remain firm (the low-lying and inundated

tracts of Upper India) ; a light loam, in which the clods are

pulverised on being let fall from the hand (the principal soil of

Behar, the North-West Provinces, the Panjab, and a certain

portion of Bombay and Sind) ; and lastly, a poor loam with a

large admixture of sand, passing into pure sand in which clods

do not form at all (the soil of some parts of the North-West
Provinces, of a large proportion of Central India and of Sind,

with also certain parts of the Panjab). The intimate relation of

the two features of soil alluded to in the opening sentence

of this paragraph has been thus exemplified. The absence of

water, together with the extremes of heat and cold, have had
much to say to the production of desert tracts, and annual

inundations have greatly tended to preserve the heavy loams.

There are certain agricultural terms used in the Panjab,

but fairly well understood throughout India :

—

Thus, land that is dependent on rain is known as bdrani ; if watered hy
canals it is nahri ; chahi is watered by wells, and ahi from tanks. We have
already defined the word doab (i.e. the region between two rivers), and have
shown the natural classification of doab lands, according to water-supply.

The five great streams of the Indus break the Panjab into vast interfluvial

expanses or doabs, so that, to understand Panjab agriculture, this feature

must be fidly appreciated. The tracts annually inundated by the rise of

the rivers, or kept moist from being adjacent to flooded land, are known in

the Panjab as hhet, banjar, or saildba, and in other parts of India as 'khaddr,

but by the Hindustani-speaking population this name is even used in the
Panjab. The chief danger such re^ons are subjected to is the growth of
the saline efflorescence known as reh (a crude sulphate or carbonate of soda).

Land beyond the hhet influence is generally known as desya in the

Panjab, and to Hindustani-speaking people as bungar. This may be chahi,

ahi, nahri, or harurd, according to the source from which it derives its water.
The interior or higher portions of the doab are often spoken of as des-utar,

(in contradistinction to hetur) or mdhjah.

The lA-mes given to denominate the physical character of

the soil are :

—

1. Nydi, rich land around the homestead, on which vegetables, tobacco,
poppies, &c.,are grown.
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2. Dakar or chamb, heavy clayey loam, too low for being drained. This
is good for rice and grain. The term rdkar in the Panjab denominates bad
ddkar, on which rice only can be grown.

3. Rausli or dosahi (dushdhi) is the light easily pulverised loam which
•we have spoken of as the most prevalent in Upper India. This yields all

crops except rice. It is soft and easily worked, mixes readily with manure,
and consists of clay and sand. It is probable that the term dosahi denotes

a slightly inferior quality of rausli with more sand
;
just as rohi would

appear to be a rich soil approaching to ddkar, only well drained. Rohi is

admittedly the finest form of soil in the Panjab.
4. Bhur or maira is light sandy loam, suitable for the cultivation of

millets. In this soil the sand predominates over the clay, and tiba is almost
pure sand, reti being a soil with wind-blown hillocks of sand.

Other terms are used in the hill tracts of the Panjab, and
nearly every province has special terms for local modifications

of the soils we have indicated. As such names can be of little

interest to persons not residing in India, we shall accept the

above as conveying a general description of the characteristic

soils of the alluvial basin of India. A separate account will be
found under the Central Provinces of the soil, terrestrial cha-

racter, and peculiarities of the southern tableland. From what
has been said, a general idea, it is hoped, has been conveyed of

the character and fruitfulness of the soils of the plains of India.

The absence of a water-supply will, of course, make the best

rausli land entirely dependent on the rains, and the inequality

and insufficiency of the rains of the Panjab leave neighbouring

tracts either uncultivated or at most only occasionally thrown
under crops. This is the field for the future operations of the

canal engineer. A judicious control over the supply of canal

water has made these arteries carry life and fertility where
formerly rich undulations of fertile soil bore only a scanty

herbage. Where artificial aid, in the form of canals, is not

brought to the cultivator, it will be seen, from the account of

soils, that there are narrow limits within which displacement of

crops can be practised.

The climate prescribes a limit to the rahi as to the Txharif

crop. The varied nature of the soils is such that a second check

is given to the dangerous disturbance of established and natural

conditions of agriculture through any greed the cultivator might
manifest in desiring to reach a hand forward to the hard cash

offered by an export trade like that of wheat. The extent to

which the owner of a dc»ija or hangar farm can supplant millets

with wheat must depend on a chapter of accidents : the abun-
dance of water in his wells (even should he possess such), the

rainfall, the proximity of his fields to the irrigation canals, the

character of the soil on which his labours from year to year have
been expended. Should his fields fall under the class we have

defined a bhiu\ then, without manuring to an extent which
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would never pay, lie must rest content with his millet and pulse

crops, for in such soils, in the majority of cases, wheat-cultiva-

tion is a physical impossibility.

While wheat-cultivation cannot, therefore, expand into the

hdngar-bhur lands, there are immense tracts of rausli which wait

only for means of export or for a supply of water to be at once

thrown under the finest varieties of wheat.

Methods of Wheat-Ctdtivation in the Panjdb.—The wheat

crop of the Panjab is sown on rausli and rohi lands, and some-

times also on ddJiar. It occupies the soil for about six months

—the first sowings commencing about the middle of October,

and the harvest operations throughout the province being com-
pleted by the middle of March. The systems pursued vary to

some extent in the various districts ' of the province, but mainly

in consequence of the nature of soil and source of water-supply.

We shall, therefore, comment specially on the systems adopted

in Delhi, Ambala, Jullundur, Lahore, Jhang, Montgomery,
Dera-Ismail-Khan, and Dera-Ghazi-Khan.

The system followed in Montgomery for well-irrigated lands

has been described thus :

—

" During the rains in June or July the land is ploughed two or three

times and smoothed. If rain has been plentiful and the ground remains

moist, seed is sown broadcast in October, November, and December. The
ground is then again ploughed and smoothed, and the beds formed. If there

is subsequent rain, the fields are irrigated from wells or jhdlars six or seven

times; ijf there is no rain, nine or ten times. If there is little or no rain

during the rainy season, or if the land does not remain moist up to October,

it is irrigated before the 'seed is sown. If the seed is sown in October,

a good crop is the result ; if in November, about twenty-five per cent, less than

if sown in October ; and if sown in December, about thirty per cent, less."

"On bhet or saildba lands.—At the last inundation during the rains

(generally in August) the land is ploughed two or three times and smoothed.

In October seed is sown through a drill ; no beds are formed, and no subse-

quent irrigation takes place, as the crop depends on rainfall."

In the majority of the districts, sowing through a tube
attached to the handle of the plough is followed in prefer-

ence to broadcast-sowings—the crop appearing in consequence

in drills. In the Panjab generally drill-sowing is always

' As the specific Indian meaning of the word " district " may not be under-
stood, it is perhaps well to explain that it is practically synonymous with county
or shire. Britih India is primarily divided into provinces ; those under a
governor (called presidency), e.g. Madras and Bombay—a lieutenant-governor
(called province), e.i/. Bengal, North-West Provinces, and the Panjab—or a chief
commissioner, e./y. Central Provinces, Burma, and Assam. Under each of the.se

chief administrators, the country is next divided into " divisions," each under a
commissioner, and these are again subdivided into "districts," the lowest
administrative unit—each under a magistrate-collector. The ordinary district
in point of area is as large, if not larger, than the average county or shire, and
its climate, soil, and physical configuration quite as diversified.
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practised where tlie cliaracter of the soil will permit of this

system. In the sanely soils of Marwat the seed is drilled

three or four inches into the ground without any jireliminary

ploughing.

Manuring is practised if the cultivator can afford to do so,

but chiefly only on well-watered lands. Canal-irrigated fields

are nearly always cultivated without manure. Dakar or dar

lands are considered rich enough to produce wheat without

any manure. The degree of watering is indicated in the following

paragraph regarding the Lahore district :

—

" In October the field is irrigated and ploughed twice, the gi-ain being
dropped in at the last ploughing through a tube attached to the handle of

the plough. The land is then smoothed by a rough roller called sohaga.

After this the crop is irrigated once a month for three months, and periodi-

cally weeded, if the cultivator can afford this ; manure is rarely used, never
at any distance from the villages. The people say there is something special

in the soil, that when good seed is obtained it yields a good crop the first,

and perhaps the second year, but afterwards deteriorates."

This same opinion, that without manure or a rotation ot

crops the soil deteriorates if wheat be continuously reared on
it, prevails over the greater part of India. In Jullundur the

ploughing is begun much earlier than we have indicated—the

first ploughing taking place in January or February.

With reference to enquiry as to the period land has been

under wheat-cultivation in the Panjab, instructive replies have

been received.

" Wheat is considered the strongest crop, and to maintain the productive
power of the land it is necessary to change this crop for some other, such as

jowar (the larger millet), wheat being sown the second year."
" Carefully manured land can remain for five or six years under

wheat."
The report on Rohtak states that " the lands now growing wheat have

been so used for a long time."

Of Jullundur the District Officer writes, " There is no reason to suppose
that the land has deteriorated from over-cropping. Except in highly
manured lauds, wheat is grown year after year."

As to deterioration of soil the opinions recorded are decidedly

opposed to this. But one officer writes, " it is unquestionable

that the finest crops are raised on lands newly brought under
canal irrigation."

About one third of the whole cultivated area of the Panjab
is cropped with wheat. " Tlie acreage represented by this

fraction is liable to considerable variation, due mainly to the

character of the seasons, and the gradual increase of cultivation

in gen(n-al." When this official statement is considered in the

light of the available crops, it becomes apparent that fallow is

necessary and understood, and that the people are well aware of

the advantages of a change of crops. When these facts are
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duly considered, cau any doubt exist that the expansion of the

wheat-cultivation of the Panjab is not endangering in any way
the fruitfulness of the soil ? Two thirds of the annual cultiva-

tion consists of other than wheat crops, manuring is regularly

resorted to when found necessary, and at least a seasonal if not

an annual rotation is regularly observed.'

Reaping, Thrashing, Winiiowing.—Reaping begins about the

end of April, and the whole crop is in-gathered by the end of

May or the beginning of June. The practice described in con-

nection with the Montgomery district is fairly representative,

though it must be recollected that the Panjab is larger than

Great Britain, and that it would be as correct to say that the

wheat of Essex was characteristic of the British Isles as to say

that Montgomery absolutely represented the Panjab.

The reapers are called Ichva, and belong chiefly to the class of village

servants-. But they do not contine themselves to their own village, they go
wherever they can find work. The usual pay is one ^jwV (seven seers) of

grain, or four annas in cash per diem, with five sheaves. [This might be

expressed as sixpence a day and the sheaves.] An ordinary reaper will cut

down one landl and a half in the day ; and a strong and practised hand
will do as much as two kandls. (The kandl is half a rood.) On an average

five men will cut down an acre a day. Heaping is carried on during the

moonlight nights in the last few hours before day if the straw is very dry,

as the moisture of the night air is supposed to strengthen the stalk and pre-

vent the ears falling off. If clouds gather, great efforts are made to get iu the

crops, as hail is much feared at this season ; but hail is very uncommon in

this district. As soon as the grain is cut it is stacked. The reaper gets his

share when the crop has been thrashed and divided.

There are several ways of thrashing. The most common is

to yoke a number of bullocks together, fasten the one at the left

hand of the line to a post, round which the straw to be thrashed

is piled, and drive them round and round from right to left.

Wheat and barley are, however, first thrashed with the phalha,

or thrashing-frame.

A pair of bullocks are yoked to the phallia and driven round the stake

about which the straw is heaped ; there may be several phalhas at work
one after the other, but there are never more than four. One man is re-

quired with each, and a couple more to throw back the straw into the heap.
One pair of bullocks with ihe^jhalha will thrash the produce of a quarter of

an acre a day. They will work eight hours at a stretch, from 8 A.ir. to

4 P.M. in the sun. Buffaloes are never used for thrashing. When wheat or
barley has been thrashed with the phalha, the straw is shaken up with the
pitchfork and thrown on one side, while the grain falls to the bottom.

In the Bannu district cows and even donkeys are used on the

thrashing-floor. In Mianwali thrashing is frequently done by

' A very different state of affairs exists in Burma (indeed, almost in
Bengal), where three fourths of the cultivation consists year after year of rice,

with practically no rotation ; but, still, this state of affairs is not attended with
indications of deterioration of soil.
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bullocks drawing a weighted branch of some thorny tree over

the outspread stalks. The floors are generally prepared by
being well beaten, and on the hills are carefully paved, the cir-

cular thrashing-floor near each Himalayan homestead forming a

striking feature of the scenery. In spite of every care, the dirt

from the floor is pressed into the grain, and, moreover, the

grains are often seriously injured.

Winnoiring, as also the thrashing, is favoured by the hot

winds which prevail. The grain is separated from the chaff" by
being thrown up by pitchforks, and by being allowed to fall

. from a sieve held overhead. The chaff" is blown to a distance,

and the grain falls into the thrashing-floor. This labour is fi'e-

quently repeated, until the desired degree of cleansing has been
obtained.

Storing of WJicat and other Cereals.—The grain is stored in

a large jar-like vessel made of mud, and known as the halotis, or

it is deposited on prepared platfoi'ms in the open, each heap
carefully covered over and surrounded by a trench and hedge.

If it is desired to store the grain for any length of time, it is

mixed with the ashes of cow-dung, which are supposed to possess

a special virtue in protecting the grain from weevil.

With the limited space at our disposal, it is impossible to

deal in detail with every feature of the wheat-cultivation of each

province of India. The questions of expense of cultivation,

yield, and profit are points I'egarding which it has not been
found possible to collect very trustworthy data. The people

are too ignorant to appreciate the good intentions of a Govern-
ment that looks too closely into matters of that kind. Fears of

the old system of taxation which prevailed during Native rule

have not as yet given place to the conception of the enlightened

interest in their welfare taken by the present administration.

The average return is probably not more than 5^ maunds an
acre from unmanured rain lands, 7^ maunds from manured, and
10 (13|- bushels) to 14 maunds from land manured and irrigated

(see Central Provinces). The principal wheat cultivated is the

soft red variety, but tliere is at the same time a considerable

area under the finer qualities of soft white wheat.

2. SiND.

We have very little of a special character to say regarding

the Sind wheats and wheat-cultivation. In every feature Sind

may bo said to be intermediate between Bombay and the

I'aiijab. In certain parts of the country the methods of cul-

tivation, the nature of the soil, aud the character of the wheats

are similar, but in other parts of the province an approximation
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is seen to the wheats of Northern Bombay. The Sind wheats

are generally pronounced superior to those of Bombay, and
possess a larger proportion of soft white forms. The delta

wheats are, however, specially liable to rust. Most of the Sind

wheats are, as in the Paujab, repeatedly watered or flooded

during their growth. A dry crop (.see the remarks under
Bombay and Central Pi'oviuces) is, however, raised on lands

that were inundated during the rains. On the water subsiding,

these band-hardni soils are repeatedly ploughed, and the crop

sown, no further watering being necessary.

3. Central India and Rajputana.

There is little occasion to dwell upon this province. In
climate and soil it closely approaches to the Panjab, and its

wheats are accordingly similar. The Commissioner of Ajmir-
Merwara writes that the natives invariably select the best lands

for their wheat, and generally that in the neighbourhood of a

tank or well, from which it may be irrigated. The soil is of a

light, sandy loam, unlike the stifi" loams of England on which
wheat is grown.

To obtain a full ci'op, the land is fallowed during the rainy

season (June to September)
;
during this period it is ploughed

two or three times a month to a depth of four inches. At the

close of the rains a heavy plank is drawn over the field, which
serves the purpose of a roller in pulverising the surface, and
prevents also the moisture escaping. The sowing season begins

about October 25, and lasts till the end of November, the crop

being reaped in April. The quantity sown is about 2 bushels

to the acre, and, if manured and irrigated, the yield is about
34 bushels. On unmanured and unirrigated, the yield is per-

haps not more than 7 bushels. If no winter rain falls the crop

is irrigated three or four times.

It is perhaps needless to extract the opinions that have been
given for the wheat-cultivation in the numerous States that go
to make up the province of Central India.

4. Bombay.

The total area of this Presidency, including Sind and the

Feudatory and Tributary States, as given by the Survey Depart-
ment, is 196,313 square miles. Of this region the area for

Tvhich certain agricultural statistics have been prepared is shown
by the table on page 11 to be 71,309,639 acres, but more de-

tailed and accurate returns have been prepared for 52,183,254
ficres. The area, even of the surveyed portion of Bombay, a vailable

VQL. XXIV,— S. S, P
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for cultivation, namely, 6,389,034; acres, is by no means incon- i

siderable, but we have no space to deal witli this subject in i

detail, and must rest satisfied that the examples we have given
I

under the Panjab fully establish the fact that the land declared

as available for cultivation means actually soil that awaits but
human labour to throw it under crops.

The figures on page 11 corroborate a great deal of what we
have endeavoured to show as to the relative importance of the

crops. The millets and pulses are infinitely more important

than wheat or rice. Taking the two principal millets, jowar
and hajra, these occupy 13,011,036 acres, while wheat and rice

cover a little less than a third of that area. Indeed, the pulses

alone occupy more ground than either wheat or rice, but of

course this would not be apparent to a visitor passing through
the country during the wheat season, because of the fact that

they are grown throughout the year, each pecuUar species

having its own definite season.

Soils.—The soils of Bombay are much more diversified than I

in the Panjab. Sind and certain parts of Bombay bordering

on Sind and Central India possess almost identical soils to those

we have described, light loams with a tendency to run into a

superabundance of sand. But in many parts of Bombay a heavy !

red soil prevails, containing iron, and in other districts a heavy I

black soil which gradually approximates to the black cotton soil I

more immediately characteristic of the Central Provinces (see
|

page 43). Selecting a representative district for each of the

divisions Gujarat, Deccan, Karnatak, and the Konkan, the

following abstracts from the Gazetteers and other reports will

give a general conception of the soils of Bombay :—
i

In the Broach district the soil is said to consist of two iinds, a light soil
|

and a black soil ; hut each of thesu types of soils is capable of subdivision. ;

The light soil, gorut, (jorudu, or mariva, varies from sand drifts in the south
to the richest alluvial loam, hhulkn, found in the neighbourhood of the '

Narbiida. So in a like manner the hall, or black soils, range from the rich
j

alluvial deposits of the Narbuda, to the regular deep cotton moidd, kdnam, to i

the shallower and harsher soils, hura, near the sea-coast, on which little else ^

but wheat can be grown. These black soils occupy more than three fourths

of the cultivable area.

In Nasih, as representing the Deccan, land is primarily classed as hill

land, ddnyi, and plains, deshi. The former are poor and wholly dependent
;

on the rains for moisture, and, except the portions devoted to rice, the

remainder cannot be cultivated for two years consecutively. Of the plains

land there are said to be four kinds: black kali, red mdl, red and black
j

kordl, and light brown harad. Except in the uplands black soil is deep and
very rich, and yields excellent cold-weather crops of wheat and gram.
Red soil is found chiefly on hilly undulations, and yields good rainy season

crops. The mixed red and black and the light brown soils are much inferior
|

to the other?, and often yield no cro])S at all when the rain is scanty.
|

In llie JSe.I(/atim district of the Karnatak there are .said to be two soils,
j

red and black. The red soils are primary soils—that is, they are th3 direct
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result of the decomposition of the iron-hearing rocks. This soil is generally

found all along the western border ; but it occasionally occurs in the plains

country. The black soils are secondary soils—that is, they are rock ruins

changed by the addition of organic matter, The black soil covers most of

the plains country, and is best suited for the gro-wth of cotton, Indian millet,

wheat, and gram.

Seasons and Crops.—With veiy slight local modifications the

two seasons we have already discussed in such detail are also

observed in Bombay, but, if anything, there is a more pronounced

third crop. The Marifis often known as the mungdri, and the

rahi as lingdri. Most writers on this subject dwell at some
length on the division into dry crops, jirdijat, and wet crops,

bagaydt, dividing the former into l-Jiarif and rahi. As em-
" phasising what we have drawn attention to—namely, the wide

range of crops the Indian farmer has to choose from—it may be

here mentioned that in some parts of Bombay, as, for example, in

Kolhapur, the year is divided into twenty-seven seasons, each of

thirteen and a half days. These correspond with the lunar

asterisms (or nalshatras), and regulate every field operation.

Methods of Wlieat-Cultivation.—The system pursued with the

finer wheats is briefly conveyed in the following :

—

Sakshi is the best kind of wheat raised in the Deccan and Southern
Maratha country. It is either black-bearded or straw-colour bearded. The
grain is large and hard and contains a large proportion of gluten. This
wheat, not being hardy, is not largely cultivated.

Si/ste)n of cultivation.—The land is ploughed twice, once length- and once
cross-ways, with a six- or eight-bullock plough, according to the nature of the

soil. The land is then harrowed six times, thrice with a four-bullock harrow
and thrice with a two-bullock harrow, and then sown "with wheat. This
is all that is considered necessary. It is not customary to raise wheat on
the same lands annually. The rotation generally adopted on dry-crop land
is as follows: 1st year yowart, 2nd year Mjr*; 3rd year wheat. On garden
lands two crops are annually raised as follows :—

1st year. 2u(l year. 3nl rear.

1st crop ^<///y7. 1st crop 6rtjV/. 1st crop i('yV/.

2nd crop wheat. 2nd crop gram. 2nd crop wheat.

Instead of wheat or gram for a second crop, onions, potatoes, &c., are

sometimes raised.

From the above, also, we obtain a general conception of the

system of rotation. As contrasting this system, which approxi-
mates to the more careful cultivation of the Panjab, we have
an example of the extreme opposite type. Of Khandesh it is

reported :

—

" Before sowing with wheat, the ground is never ploughed, only three or
four times laid open with the hoe to the sun, rain, and wind. K the gromid
is so damp that the clay sticks in balls, sowing begins in October or November
and in some of the Tapti Valley districts as early as September. The allow-
ance of seed is from forty-five to seventy-five pounds an acre. A shower or
two when the crop is shooting is useful, though by no means necessary.
With cool seasonable weather and heavy dews, wheat flourishes without
rain."

D 2
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It is impossible to forget the care with wliich wheat is reared
|

iu the Paujab and the North-West Provinces, the numerous
!

ploughings and frequent waterings that are deemed indispensable,

and hence the contrast with the cultivation and character of the
|

wheat conveyed by the last quotation forces the conviction that
I

these facts can alone be explained by the supposition that local

adaptations have produced widely different products. In nearly

every account of Bombay wheat there occurs the remark of

certain varieties being " dry crop "—that is, wheats grown on
dry lands, and which do not require to be watered. '

At the same time a fact of the greatest interest has, along

with this supposed commonplace idea, passed current without

calling forth any special comment. In nearly every report a
I

form of wheat known as Idiaple is described as a wheat that

requires much watering. There seems little doubt from the brief

descriptions that have appeared of this wheat that it is a form
of spelt-wheat. We have seen spelt-wheat sent from the

mountains of South India, but have always suspected that it

may have probably been a modern introduction. Here, how-
ever, there would appear to be no grounds for such an opinion.

]

It is grown all over the Western Presidency, and it is quite
;

possible its area of cultivation may extend to Southern India. '

Apart from the possibility of hybridisation with the ordinaiy
j

wheat having exercised some influence towards the production of
'

some of the most striking forms of Bombay hard wheat, the

existence in India of an anciently cultivated wheat belonging

to the series of which Triticum spelta is the type must upset
!

materially a great deal of what has been written regarding the

history of wheat.

M. de CandoUe, in his valuable work on the " Origin of
]

Cultivated Plants," says :
" Spelt has no name in Sanskrit, nor

in any modern Indian languages, nor in Pei'sian, and therefore, of

course, none in Chinese." He arrives at the conclusion that it i

most probably was derived in Europe iu, comparatively speaking,
j

modern times from the common wheat. By way ofshowing that

there is at least a strong probability that the l-JiapU wheat of i

Bombay is a form of spelt, we may reproduce one or two pas-
|

sages regarding it. In the " Poona Gazetteer " there occurs the

remark :— !

" ^rt;?///(5 is the wheat usually grown in gai'dms. It is very hardy. It
;

owes its name to the fact that the grain cannot be separated from the husk '

without pounding. It is sown as a second or dtmila crop in January or
\

February on irrigated lands after hhjri, mai/ie, tobacco, chillies, or wiicat,

with good results."

We have here in itself a fact of very considerable interest

—

namely, that, as with rice, we do actually possess in India a wheat

I
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that may be grown as au early liharif cvo]}. Were there no other

points of attraction this alone is well worthy of being followed up
and put to a final test. It is much to be deprecated that, while

volumes have been written upon every side issue of the wheat
trade, no scientific investigation has been instituted into the

subject ofthe varieties of wheat grown in India. Such an inquiry

would doubtless lead to decided advances towards establishing

the reasons for their peculiar adaptabilities. With such a

knowledge, it would not be necessary to grope so much in the

dark in the matter of efforts to introduce better varieties from

one part of India to another, AVe have not, however, at present

the means at our disposal to verify the suggestion contained in

the above explanation of the liJiajile fovm of Bombay wheat, and
as our readers may not have access to the numerous records in

which brief passages occur regarding it, we may extract one or

two more passages.

In the "Abmednagar Gazetteer "it is stated :
" KhapU, also called J, is

very hardy ; but requires pounding to separate the husk." In Kolhapur it is

said, " Khaple is largely grown in watered lands as a crop alternately with
sugar-cane. The grain is coated with an adhering husk, which cannot be
separated without pounding."

We venture to think that the announcement that spelt-

wheat is one of the forms of that cereal regularly and exten-

sively grown in India, while perhaps not of commercial im-
portance, will be, nevertheless, received with no small degree of

interest.

There is something altogether peculiar and exceptional in the
wheats ofBombay. Their hardness and rednessmay to some extent
be due to soil, and the presence, for example, of iron may have a

good deal to say to this ; but there are special forms readily

cultivated by methods and under conditions that would be utterly

fruitless with any known form of Panjab wheat. Indeed, it is

difficult to understand why Panjab and Sind wheats have not
been introduced into large tracts of the northern section of
Bombay, and the wheats of the Central Provinces into the
southern. These wheats would be vast improvements on the
wheats generally produced in Bombay.

Experiments with English pedigree wheats have been made,
but apparently attended with much less success than we find

recorded in 18G6 in connection with the district of Saugor in

the Central Provinces. At the same time we read of efforts

having been made to furnish the cultivator with carefully hand-
picked soft white and soft red wheats, and of the effort to, in

this way, improve the stock having been abandoned as fruitless.

It is hardly possible to escape from the conclusion that the more
rational course would be to carefully investigate the botanical
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cbaracters of the species or races of wheat grown, and the

relation these bear to the peculiar climates and chemical nature

of the soils under which they are grown. To attempt to

introduce a wheat of characteristics widely different from the

data thus obtained would only be to court failure.

There are no special modifications of the methods of

ploughing, sowing, reaping, thrashing, or winnowing that call

for very special mention : except the fact that in many districts,

instead of reaping by means of a sickle, the plants are pulled

out by the root. A much more complete and scientific rotation

is followed, however, as we have shown above, and manure is

more fully appreciated and more extensively used in Bombay
than in Panjab agriculture. The whole system, however, of

wheat-production is even less scientific, and certainly less

careful, than that pursued in the Panjab. The drill plough

seems to be universally employed.

5. North-West Provinces and Oudh.

It is scarcely necessary to dwell at any great length on the

wheat of these provinces, since the account given by Messrs.

Duthie and Fuller in their well-known work published by
Government on the " Field and Garden Crops of the North-

West Provinces " contains practically all that is known. It is

much to be regretted that a similar brief abstract has not been

prepared for each province. We shall extract from the " Field

and Garden Crops " some of the more noteworthy facts, and

bring these up to date, when necessary, from more recent

publications.

" The countless varieties and sub-varieties of wheat which are grown in

these provinces speak volumes for the importance of the part which it plays

in the agriculture of the country. It is only witli rice that we find anything

like the differentiation which years of natural and artificial selection have pro-

duced in wheat. The most convenient primary subdivisions of wheat is into

starchy and glutinous, or soft and hard, the former containing a larger propor-

tion than the average of starch, and being thus especially fit for the production

of fine flour {maida), while in the wheats ofthe latter class gluten predominates,

rendering the grain especially productive of semolina (saji). Grains of the

first class break easily, with an opaque pure-white fracture, whilst those of the

second class are diflicult to break or bite, and appear more or less translucent."

This distinction we have assumed to be fully understood, and

hence have continued to speak of hard and of soft wheats

without defining them. The above passage fully specifies the

practical and chemical peculiarities implied.

The growth of flour-mills in Bombay, and the immense
importance of saji as an article of food throughout India, makes
it necessary to explain that saji is the granular meal obtained
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by moistening the grain overniglit, then grinding it. The fine

flour passes through a coarse sieve, and the saji and bran are

left above. The bran is separated by winnowing, and there

remains the round granular meal (or central pieces of the grain)

which is used throughout India in place of oatmeal. The flour

that passed through the sieve is once more ground, and passed

through a finer sieve, the fine flour, maida, passing through,

and the coarser grained, atta, remaining above. Of course,

maida and atta are prepared without moistening and separating

saji, the gi'ain being ground at once into maida and atta. This

point is of some interest, since from a native point of view the

quality of wheat is judged of from the amount of saji it will

yield, and the process of damping the grain has a distinct

bearing on the modern European process of damping before

milling,, or by obtaining the required moisture by mixing the

dry Indian wheats with damper grains before milling. The
degree of " drinking " is a source of distinct gain to the dealer

in Indian wheats, and accounts for the much higher yield of

bread as compared with other wheats.

Soils.—Wheat is groAvn in almost every soil, except the

very lightest sand; a rather heavy loam is considered best

suited for it. In fact, what we said about the Panjab wheats

applies in its full force to those of these provinces. Manure is

applied to the better class of wheatfields generally every second

or third year, though in quantities which would sound ridi-

culously small to the English farmer, 4 tons (=100 maunds
nearly) being about the average to the acre. Land is occa-

sionally prepared by herding sheep in the fields. This same
practice prevails in the Panjab, and a case is recorded of a

prosecution because a periodical flock of sheep, which for years

had herded on a particular farm, were by the owner taken to a

neighbouring farm instead. A curious habit also prevails in

Northern India of herding sheep, and even cattle, on the field

of wheat so as to top-manure the soil and cut down the too

rapid growth of the crop. Sometimes it is even cut to effect

this purpose, the reason being that the crop is supposed to

sprout more freely. We have not seen returns of the number
of shoots to each stock of Indian wheat, but we have carefully

examined the hill wheats, and the average is from four to ten.

Doubtless the gi-azing or cutting down of the young crop would
have the eflfect of increasing the number of shoots.

Seasons and Crops.—There is nothing of any special cha-
racter to record under this head. A second wheat crop such as
we have commented on in connection with Bombay apparently
does not exist. The wheat is entirely rahi, sown at the end of

October and beginning of November, the harvest taking place
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from March to April. As a rule, it is only sown in land that

was left fallow during the preceding kharif (known as chaumds
or loiiraT) ; but in highly manured lands near village sites it

occasionally follows maize, that crop being cut only six or eight

weeks before the wheat is sown.

Rotation.—No particular rotation is known to be followed,

but in tracts where cotton is widely grown, wheat is generally

said to follow it—probably, however, merely because cotton in

the kharif, like wheat in the rahi, is the crop which is princi-

pally grown on the best land of the village (" Field and
Garden Crops "). In the Meerut district, at least, a very

elaborate rotation is observed, in which wheat is grown only

twice in five years.

The following statement shows the areas of cultivation in

Oudh at three different periods :

—

Area of the chief Crops op Oudii in Acres.

Crop 1879-80 1881-82 1885-8G

1,550,514

1,747,017

5,297,417

295,191

96,992

30,200

1,743,015

1,863,750

5,490,417

241,213
142,580

51,113

2,159,425

1,556,198

6,013,995

314,934

142,484

72,030

The wheat area actually declined in 1883-84 by 458,615

acres, but increased again in 1884-85 by 70,000 acres. In the

last year of the table the cultivated area increased over that of

the preceding year by 112,000 acres, of which twenty per cent,

was rice, and sixty per cent, oil-seeds. Since 1879-80, the year

when the wheat trade assumed some importance, the area under

food grains (that is, millets and pulses) has increased by nearly

one million acres, while the area under wheat has declined. In

the last column the figures given were made to carefully

separate the returns from twice-cropping, so that in some
respects the increase is shown a little too high. Of the total

area under crops, namely, 11,025,802 acres, 2,206,739 yielded

two crops, which would lower the actual area cultivated to

8,819,063 acres, since the second crop would increase the supply

of millets and pulses.

Methods of Cultivation.—We have little of special import-

ance to record under this head. The systems we have described

under the Panjab apply in their full force to the North-AVest

Provinces. Tlie soil is carefully and frcquoutly ploughed, the

number varying within wide limits.

Twenty plougliiiigs arc reported as not uncommon in Gorakbpur, wliile

two or three arc held sudicient in the black soil of Buadelkhand. Eight
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plongliings may be taken as the average. It is deemed essential that the

land should be ploughed at the commencement of the rains, so as to lie in

open furrows and drink in the whole of the rain which falls. If the ground
is very damp the seed is sometimes sown broadcast and ploughed in, when
it is not buried more than one inch below the surface, and is less likely to

rot than if buried deeply. But the two commonest methods of sowing are

—

(1) By simply following the plough and dropping the seed into the

furrow made by it, the seed being covered by the earth thrown
up by the next furrow, and

(2) By dropping the seed down a bamboo fastened to the plough
stilt.

The amount of seed to tlie acre greatly varies, but may be

said to be abnormally high. This fact is, indeed, sometimes

urged against wheat-cultivation. The poorer cultivators have

to buy from the merchant (or rather get the grain on loan at

high interest collected at harvest), and are at the same time

compelled to accept v^hatever seed the trader of the district

chances to have in stock. A very extensive correspondence has

passed between the various Governments of India on the

subject of the amount of seed required per acre. Several

experiments have also been made at the Government farms,

which have all tended to confirm the native practice. In the

North-West Provinces the quantity of seed varies from 100 to

140 lbs. an acre ; but in Bombay it is often much lower than
this.

Harvesting and Winnoiving is similar to that described ; the

grain being cut with a sickle, and not pulled out by the root

—

a habit which prevails to a large extent in Bombay.
Messrs. Duthie and Fuller have gone into the subject of the

cost of production of an acre of wheat. This may be stated

briefly :

—

Expenditure for labour and seed , , , Us. 10 0 0
Irrigation and labour .570
Manure 300
Eent of land 7 0 0

Grand total , . Rs. 31 7 0

After very careful investigation they arrived at the conclu-
sion that the lowest average yield for irrigated land was 15
maunds an acre of wheat grown alone, as also for wheat-barley,
and 13 maunds for wheat-gram. For unirrigated lands they
estimated 8-9 maunds a fair average. After a long series of
experiments extending over many years, the Settlement Officer

of Bareilly district gave the average for irrigated and unirri-

gated lands collectively as 12 maunds (975 lbs.= 81;^ lbs. per
maund). In Cawnpore irrigated fields were found to give 17
maunds, or 1,402 lbs. = 821 1^,^. per maund; and unirrigated,
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8 maunds, or 635 lbs. = 79| lbs. per maund.* The smallest

recorded out-turn from unimgated land was 500 lbs.

The price of wheat fluctuates so rapidly that it would be

unsafe to represent the profits of the producer ; but the above

figures will afford the means of an approximate opinion being

formed.

6. Central PROvrycES.

We have irdicated that the great alluvial basin of the

Ganges sweeps round the foot of the Himalayas, and isolates

the tableland of Central and South India. Space will not

admit of our dealing with the minor subdivisions of this table-

land separately. We must be content with conveying a general

impression of the features of the Central Provinces as repre-

senting Berar and Hyderabad, especially when taken in the

light of what has been said regarding the more southern section

of Bombay.
There are in these provinces 7,705,263 acres available for cul-

tivation. In perhaps no other province can the literal meaning
of this be more clearly demonstrated. The provinces are poorly

inhabited, and within periods recorded in our Settlement re-

ports large tracts of land have been taken up and brought into

cultivation. The returns first obtained are well-known, and
important records have been kept of the deterioration of produc-

tiveness. The results have been identical with those obtained

in America. The newly reclaimed land gave twenty and thirty-

fold for a few years, but rapidly deteriorated until it reached a

fixed, or relatively fixed, position. The district officers repeat

in their annual reports that there are still vast tracts of land on

which this process might be repeated. In perhaps no other

part of India is the principle of paucity of population, large

holdings, and correspondingly low systems of agriculture more
forcibly demonstrated. In the North-West Pro\T.nces small

holdings and careful cultivation have produced results that,

even with the present agricultural appliances, compare favour-

ably with Europe. In the Central Provinces, on the other hand,

the proprietor of a large estate is satisfied with the compara-

tively small results obtained by cheap and primitive means.

Soil.—To understand the Central Provinces it is necessary

to recall their geological peculiarities. The great basaltic for-

mation, known as the Deccan trap, occupies nearly a third of

the peninsula. This extends south-west from Rajputana to the

sea-coast, considerably to the south of Poona. It thus crosses

' There are different local maumls ; but a commercial maund of wheat is

82 lbs. (exactly 82^ lbs.)
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the north-western division of the Central Provinces, and slopes

north-west in the drainage areas of the Narbuda and Tapti

rivers, and south-east in the drainage area of the Godavari. To
the south and south-east of the Deccan trap there extends the

vast region of the archfean rocks of India. These two geo-

logical regions are broken by isolated patches of the Gondwana
rocks, which follow chiefly the present beds of the great rivers,

and by the vastly older formation known as the Vindhyan.

The disintegration of these rocks has contributed to the local

peculiarities of the soils common through the tableland,

although the rivers have to a certain extent distributed and

amalgamated the results. The wheatfields of the northern

section bordering on the Narbuda owe to a large extent their

fertility to the Deccan trap, just as the ricefields to the east

doubtless are indebted to the Gondwana and Vindhyan rocks

in the region of the Mahanadi.
Various opinions have been given as to the source of the so-

called " black cotton soil." "Without entering into this discus-

sion, we may quote here Mr. Fuller's description of the local

modifications of the " black or cotton soil " :

—

" This black or ' cotton' soil is known by various names, indicating the
proportion in which it is mixed with lighter soil. It is of very variable

depth, lying in much thicker deposits in flat valleys than on sloping ground.
It is most suitable for -wheat when at its greatest thickness, since, from the

great capacity which it then enjoys of absorbing rain-water, it can, in a

monsoon of average intensity, lay up a store of moisture sufficient to carry a

wheat crop through a cold season in which the winter rains hold off entirely.

\Mien it is merely a shallow veneer of earth, covering rocks, it dries, of

course, with far greater rapidity, and is in this case devoted to the production
of rain (or kharif) crops. This difference is brought out into strong relief

by a comparison of the agricultural returns for the contiguous districts of
Hoshangabad and Nimar. In Hoshangabad deep black soil predominates,
and, in consequence, 63 per cent, of its cultivated area is returned as under
wheat. The greater portion of the Nimar district is hilly or undulating
groimd, consisting of trap rock, overlaid with a shallow bed of black soil.

Wheat only occupies 4 per cent, of its cultivated area."

Seasons and Crops.—Again quoting Mr. Fuller, from whom
much that we have written of these provinces has been de-

rived :

—

" The alternation of raW and kharif cro^s is not so common in these
provinces as in Upper India, since the soils are of a more marked diversity,
and are, therefore, more strictly approximated, some to autumn and others
to cold-weather crops."

In the use of manure there is considerable diversity. It is

hardly ever applied to land in the Narbuda valley ; while in

Nimar, and in the districts of the Nagpur division, its utility

is fully recognised, each wheatfield receiving a manuring, if

possible, once in three years. The explanation may lie in the
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greater effectiveness of manure on shallow than on deep lands.

On the former it makes all the difference between a fair crop

and no crop at all, while on the latter it would merely add in

some degree to a fertility which is as yet very far from being

exhausted.

Methods of Ctdtivation.—The system to which we have al-

luded as practised in the heavy black soils of Bombay is prac-

tically that pursued in these provinces. It differs materially

from the system followed in the North-West Provinces and the

Panjab ; but it is probable that, while improvement is possible,

the two countries, even in the hands of European farmers, would
be tilled by widely different methods.

" For ordinary wheat-cultivation, operations commence in April or May,
when the surface of the ground is scarified with a hoe-ploug-h. After the

setting in of the monsoons the surface is again scarified, once in July and
once in August, if, as is hoped, there is a long enough break in the rains

to allow the ground to become sufficiently dry to bear the plough-cattle. A
fourth hoeing—the most necessary of all—is given in September, towards
the end of the rains, the importance of which arises from the fact that loss

of moisture by evaporation is much checked if the surface of the ground be
in a loose condition. A final hoeing is given at the beginning of October,

after which the field is ready for sowing. This represents the preparation

which a careful cultivator will give his land under favourable circumstances,

and, as a rule, land seldom receives more than two or three hoeings before it

is sown."
" The seed is occasionally sown broadcast and ploughed in, but is more

generally drilled in, the implement used for the purpose being an ordinary

plough, or, more properlj^, 'grubber,' fitted with a bamboo-tube alongside of

the stilt, down which the seed is dropped."

Irrigation is almost confined to the sugar-cane and garden

crops. It is impossible, however, to say whether, with a greater

press of population, irrigation may not be gradually extended to

wheat.

Quantiti/ of Seed and Yield.—From about 80 to 120 lbs. of

seed to the acre prevails in these provinces. In connection with

the seed required in the North-West Provinces we have already

alluded to the confirmation that by experiment has been arrived

at regarding the quantity necessary. The idea that 120 lbs. an

acre is high arises from a comparison with other Indian crops.

It is, in fact, very nearly that emjiloyed by the English farmer

—two bushels to the acre. AVe have, however, seen that in

Nasik only 24 to 80 lbs. are used to the acre.

The question of yield has now in many provinces of India

been put to a final test. From the supposed deterioration of

the soil in the Central Provinces it was observed that, if this

had actually occurred, the richest districts would long before this

time have endured the utmost dejirivation . The Deputy Com-
missioner of llaipur, for example, showed that if the rice crop of
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his district liad been in reality what it was officially reported to

have been, a large proportion of the population must have died

of starvation—and this, too, in a district notorious for plenty,

aud from which there has been for many years past a regular

export of food grain of an exceptionally large amount. This ob-

servation aroused the attention of the authorities, and instructions

were accordingly issued that trial harvests were to be super-

vised by high responsible European officers. Certain fields that

had been cultivated by the owners were harvested in the pre-

sence of the officer appointed to supervise the experiment in each

district. A large number of these trial harvests have been

made, the result being that the normal yield per acre has been

determined with the utmost degree of accuracy. This has

shown a considerable increase in the yield of every crop experi-

mented with.

In the Raipur district the results of five harvests gave a

mean of 1,01:8 lbs. ; of seventeen harvests in Nimar, 902 lbs.

;

and of thirteen in Narsinghpur, 647 lbs. The lowest yield

was that of Hoshangabad, where the mean of four harvests was
382 lbs. "Without going into this matter in great detail, it may
be added that the opinions held, both by Government and the

public, as to the low yield in the Central Provinces have been
shown to have been founded on prejudiced returns. We have

in connection with the Panjab referred to the difficulty experi-

enced in getting the natives to furnish accurate information as

to their profits. It may fully be anticipated that like results

to the above will follow in Upper India wheu the Government
feels called upon to direct test harvests to be made in the Panjab
as have now taken place in the Central Provinces. We have
given the yield in the Panjab as it is at present stated to be,

but feel sure a higher average must prevail. Reverting to the

yield in the Central Provinces, it may, in conclusion, be said

that in Raipur the yield in the older reports is put down at 368
lbs. (instead of what it has now been found to be, 1,048 lbs.),

and in Narsinghpur at 200 lbs. (instead of 647 lbs.). These are

test examples, and it may be inferred that in the poor districts

the early records were found to be relatively more nearly correct

than in the rich. Thus, for example, in Hoshangabad, instead

of 382 lbs., the return was fixed at 328 lbs.

The rents paid for wheat lands in these pro\"inces vary
considerably, according to the nature of the soil and the facilities

of export. The average in Hoshangabad is Ir. da. 3^)., in Saugor
1/-. 14a., in Bilaspur 14a., in Jubbulpur 2rs. 4a. The effect of

railways is nowhere more marked than in the Central Provinces.

The peculiar wheats that are now grown are different from those

of former days. It is well known thai
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" Natives prefer for ordinary con3umption the hard glutinous varieties to

the soft white varieties, which are principally in demand for the English
market. Before the commencement of the annual drain of wheat to Bomhay,
soft wheat of the kind known as pissi was held in very low estimation, and
commanded a price which ruled from 8 to 10 per cent, lower than that of

the hard kathia variety. Now its price is at least 12 per cent, higher than
that of kathia. In old days it was no uncommon stipulation of a plough-
man contracting for service that he should not have to eat pissi wheat more
than twice a week. Now a ploughman who demanded it twice would
certainly not receive it. Pissi wheat is grown on lighter land than kathia,

and it is reported from both Saugor and Narsinghpur that the value of light

land has risen in considerably larger proportion than that of heavy land, in

consequence of the request in which ^nssi wheat now stands for the Bombay
market."

7. Madras, Mysore, and Hyderabad.

It is impossible to deal with these provinces in detail. The
wheat of Madras is of little importance. According to the last

returns there were only 30,275 acres under that crop. There
are no returns of wheat in Coorg, but in Berar there were
808,515 acres under wheat in 1886, and in the Nizam's
dominions wheat is also cultivated to a considerable extent.

Berar wheat resembles in many respects that of Bombay and
the Central Provinces, and it would, therefore, not seem desirable

to practically repeat what has already been written.

8. Bengal, Assam, and Burma.

There is no wheat grown in Lower Burma. We have seen

wheat being cultivated, to a small extent, in the Native State of

Manipur—a small territory between Burma and Assam. It is,

therefore, possible that wheat may even now be grown in Upper
Burma to some extent, but we have no definite information.

There is not the slightest reason, however, if cultivators could

be induced to settle in Upper Burma, but that a rival to Russia

and America might appear of which the world is ignorant at

present. A small amount of wheat is grown in Assam, but

only for home use—none has as yet been exported from that

province. The same remark might almost apply to the greater

part of Lower Bengal. A limited amount is annually grown
in the basins of the rivers, upon flat, periodically enriched lands,

but the amount is inconsiderable. In the upper portions of

Bengal, however, or the districts bordering on Behar, and in

Behar itself, the area under wheat is very considerable.

A long and instructive report has recently been issued by
the Bengal Agi-icultural Department, from which wo gather the

area under wlieat to be :

—
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Acres.

Behar 678,500

Bhagulpur 303,600

Burdwan 4,709

Chutla Nagpur 1,500

Orissa 1,100

Total .... 989,409

At the experimental farms in Bengal a most useful series

of experiments have recently been performed with the view to

determining the manures best suited for wheat. It is somewhat

surprising that in all similar experiments throughout India, on

the most diversified of soils, the result should have been the

same, namely, that the best returns of wheat are obtained by a

manure containing nitrogen.

One of the finest wheats in India is that grown at Buxar,

in Bengal. Efforts, more or less successful, have been made
to encourage the cultivation of this wheat in every part of the

province where it is found possible.

The bulk of the wheats shipped, however, from Calcutta,

and which appear in the foreign markets as Bengal wheats, are

not grown in that province. It is impossible to look at the re-

turns of the wheat imported to and expoi'ted from Calcutta

during the past eight or ten years without feeling that there

must surely be some undercurrent affecting the trade far more
powerfully than the extension of railway communication.

Maunds. Maunds.

1877-78 . . , 71,30,477 1881-82 . . . 1,07,86,269
1878-79 . . . 26,46,683 1882-83 . . . 73,08,081
1879-80 . . . 37,93,514 1883-84 . . . 1,12.12,086

1880-81 . . . 71,18,198 1884-85 . . . 46,97,139

These were the imports into Calcutta during the years indi-

cated. But taking the two chief provinces from which the

wheat is obtained, we have the following result :

—

Behar Nortli-West Provinces

Maunds Maunds
1877-78 20,03,787 81,38,034
1878-79 9,83,645 11,03,382
1879 80 16,09,729 14,92,312
1880 81 39,75,726 18,90,523
1881 82 47,25,218 45,89,877

22,42,249 43,33,111
1883-84 33,54,234 70.47,837
1884-85 9,91,048 30,81,031

Are these fluctuations natural, and do the figures indicate a

decline in the trade
;

or, in its erratic course, shall we see it

exceeding the maximum hitherto attained ? Of course, the
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railways recently opened out have diverted to Bombay and
Karaclii a large proportion of the wheat that used to find its

way to Calcutta.

There is, however, a strong feeling that the severity with
which the Calcutta merchants seem to wish to preserve the

minimum refraction, at five per cent., is distinctly operating in

the direction of lowering rather than enhancing the trade.

This is too large a question to deal with in this place. Its

issues extend to Europe. We were once walking through
the Exchange where samples are exhibited on which tiae

Mark Lane trade is transacted. One of the most influential

corn-merchants in town thrust his hand into a sack of Indian

wheat and exhibited the dirt it contained. Pointing to the

gram in one sample, the barley in another, he remarked,
" Could you send us your wheats free of mud, and not adulte-

rated with these other grains ? It would command a much
higher market." The reply might fairly well have been given,
" When you use your influence with your Indian agents to

abolish a fixed rate of refraction, Indian wheat within a twelve-

month will reach the market in a perfectly clean condition."

It would be absurd to expect a cultivator to sell clean wheat
when he would be paid exactly at the same rate as if it con-

tained five per cent, of dirt. That is precisely the position

;

and the Bombay Chamber of Commerce apjDears to be giving

indications of a desire to lower the rate of refraction to two per

cent. Why not abolish it entirely, and pay lower rates for all

adulterated wheats ? One Bombay firm has announced that it

will pay at a higher rate for clean wheat than for wheat contain-

ing dirt and impurities.

A most elaborate investigation has been instituted in every

province of India into the question of this adulteration. With
few exceptions, indeed, it has been found that the cultivator

takes no part in the trade of adulteration. His methods of

winnowing and storing are imperfect, but there is no induce-

ment to modify this. He can clean now his grain, by the

means at his disposal, considerably below the rate of refraction.

He makes no gain by producing clean ; on the contrary, he is

perfectly well aware that the middle-men employed by the

exporting firms adulterate the grain before making it over to

the firms that pay them at a minimum rate of five per cent,

refraction.

An extensive coiTespondence has passed on this subject.

The Indian Chambers of Commerce keep recommending to

(lovernment that the only action that can be taken is to urge
upon the cultivators to grow only the better-class wheats, to

avoid growing mixed crops, and to endeavour to produce as
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clean a grain as possible. For what purpose ? That specially

prepared particles of mud, to the extent of the five per cent.,

may be added by the middle-man at the cost of the cultivator,

who is paid as if it had been tliere originally. After all, the

export trade is by no means the largest market for Indian

wheat. The returns from every corner of the empire are full of

notices to the effect that " no wheat is exported from this dis-

trict, although it is largely grown."

A careful perusal of very nearly everything that has been

written on Indian wheat leaves the impression that but for the

«Sect of the Indian exports on the English farmer we should

have known as little to-day of the wheat trade as we do of the

rice—a trade that continues to bear a heavy export duty of over

fourteen per cent. Rice is practically the only article of Indian

produce (opium being excepted) that bears an export duty
;
and,

in spite of all this, more rice is exported than wheat.

We have endeavoured to convey an impartial impression of

the position and character of the cultivation of wheat in India.

We have shown that India possesses immense natural capabilities,

that her commercial facilities are improving, her population on
the increase, and her agriculture (if anything) too prosperous in

relation to her manufactures. But we have also shown that,

while this is so, there is little to warrant the alami that the

selfish and primitive modes of agriculture pursued by her

farming classes will soon lead to a disastrous reduction in the

fertility of her soil. These primitive modes will no doubt be
replaced, with the advance of national wealth and education, by
more scientific systems of cultivation ; but even when this point

has been reached, we shall still be justified in inferring from our

premisses that the agricultural area of her territory will not have
been exhausted, nor its fruitfulness reduced below the point of

afibrding employment to her numerous peasantry. Without
entering, however, too elaborately into the debatable theme of

the deterioration of the Indian soil—a deterioration which, if

it exists at all, has presumably taken place during the lapse of

centuries—it may safely be asserted that no new light has as

yet been thrown on the subject, no valid argument adduced to
' justify the anticipation that a second hundred years will find the
I wheatfields of India less fruitful than they were a century ago.

The English farmer, then, would err as much by giving too

anxious a credence to the alarmist outcries of an immediate
reversion of India's agricultural prosperity as by indulging in
a too sanguine anticipation of a rapid development disastrous to

European agriculture. We have hinted that breakers are seen
ahead even now in the preponderance of agricultural over indus-
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trial enterprise. But wHen tlie ttrob of the steam-ruill shall
'

resound in every corner of India, a decline in European imports I

will occur, together with a marked falling-off in the annual pay-
ments for interest on foreign capital. This state of affairs, when

\

it does come about, will leave a smaller surplus of produce for

export ; but as long as agriculture gives employment to the vast >

majority of the people, so long must the demand for European
goods be paid for by agricultural exports. Wheat is remune- '

rative now ; but when it ceases to be so, other ci-ops will be sub-

stituted, and agricultural enterprise thus continued. The people

of India have few wants. When it will not pay them to sell

wheat, they can live contentedly for a time on the produce of i

their fields, and wait for more favourable ojienings.

III.

—

The Indian Wheat Trade. By WiLLiAM E. Bear,
Rydal Road, Streatham.

The extent to which the price of wheat in this country has been
affected by imports from India is a question upon which a great \

difference of opinion exists. On the one hand, it is contended I

that, as the quantity of wheat received from India is small in i

comparison with the total foreign supply, the great fall in values
\

which has taken place during the last ten years cannot be attri- I

buted to the Indian contributions, especially as they have fallen
j

off for the last two years from the maximum attained in 1885

;

while, on the other hand, it is urged that a comparatively small
|

addition to supplies pre^dously, as a rule, in excess of the demand, '

is quite sufficient to account for a great depreciation. Now,
in considering these contrary opinions, it is first to be pointed

out that the Indian exports to Europe, and not to the United

Kingdom alone, should be considered in estimating their effect

upon prices here, because supplies from a new source to any
importing country in continental Europe set free an equal

|

quantity in one or more of the exporting countries for our use, I

if we require it. For instance, if India sends a million quarters
|

of wheat to Italy, which Russia would have supplied if it had
not been for India, Russia can send us a million quarters more
than she otherwise could have spared for our use. This is an

important point, for, although the supplies of Indian wheat to

this countiy fell off slightly in 188G, and greatly in 1887, the

total exports from India in the financial year 1886-87 were '

greater than they had ever been before.

The following table is given in the latest issue of the " State-

ment of the Trade of British India "
:— i
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Twelve Years' Exports of Wheat from India.

Year Cwts.
Xgds of rupees

(Ex.) 1

Tear

i

Cwts.
Xon-i of rupees

1875--76 2,498,185 901,026 ! 1881-82 19,863,520 8,604,081
1876--77 5,583,336 1,956,333 1882-83 14,114,407 6,068,934
1877--78 6,340,150 2,856,990 188.3-84 20.956,495 8,877,561
1878--79 1,044,709 513,779 I 1884-85 15,830,754 6,309,] 40
1879- 80 2,195,550 1,121,015 1885-86 21,060,519 8,002,350
1880- 81 7,441,375 3.277,942 1886-87 22,263,318 8,625,876

It was not until 1881-82 that tlie exports from India became
sufficient to attract much attention. Previous to that date they

had only thrice amounted to as much as a million quarters in a

year—in 1876-77, when they were a little over 1^ million quar-

ters; in 1877-78, when the quantity was about 1^ million; and
in 1878-79, when it was not quite 1| million. In 1881-82,
however, there was a sudden advance to over -H million quarters,

or, to give the exact quantity, to 4,584,000 qrs. In subsequent
years the quantity has been three times in excess of that for

1881-82, and twice below it, and the largest totals have been

4,860,120 qrs. in 1885-86, and 5,137,693 qrs. in 1886-87.^

Now, although India sent wheat to seventeen countries and
colonies outside Europe in the latter year, no less than 4.757,172
qrs. out of the total exports came to Europe, while only 380,521
qrs. (of which Egypt received 304,074 qrs.) were shipped to

extra-European ports. The proportions of the European supply

of wheat from India in the latest year for which the details

are published are given in the following table, in which the

hundi'edweights of the official returns have been converted into

quarters, according to the calculation adopted by the Board of

Trade :—

Exports op Wheat from

United "Kingdom
Italy , ,

France « .

Belgium , ,

Holland . ,

Spain , .

Malta .

Gibraltar •

Portugal ,

Austria , ,

Greece . ,

All Europe .

Other countries

Total .

LVDIA, 1886-87.
Qrs.

2,231,060

1,202,840
647,000
5.54,720

47,756
30,034
19,403
12,540
10,800

558
461

4,757,172
380,521

5,137,693

' Another financial year has just closed, an
not yet available, it is known that the exports;

1, although the official figures are

in consequence of the deficiency

E 2
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The other countries and colonies are Egypt, Arabia, Aus-
tralia, Mauritius, Aden, Turkey in Asia, Straits Settlements,

Reunion, Ceylon, Abyssinia, Zanzibar, Cape Colony, Persia,

Mekran and Sonmiani, China, South America, and Mozambique.
Of course, the quantities exported to some of these countries,

which are named in the order of the quantities sent to them,
received quite insignificant contributions. Indeed, bearing in

mind the close connection of Egypt with the European wheat
supply, Indian exports of that gi'ain might, without causing

much misapprehension, be reckoned as all for Europe.

In addition to wheat, India exports a small quantity of flour,

but none of it comes to Europe. In 1886-87 the amount was
319,143 cwts., from which imports of 22,687 cwts. must be

deducted, leaving the net exports 296,456 cwts. The quantity

exported has increased five-fold since 1882-83. The "Miller,"

a journal which has published many valuable articles on the

Indian wheat trade, regards the extension of flour-making in

India not only without apprehension on behalf of British millers,

but as actually advantageous to them. In an article on the
" Oriental " Flour Mill, Bombay, in its issue of December 5 last,

the "mier" said:—

" The large supply of wlieat in India convinced some of our most enter-

prising milling engineers that it was advisable to erect mills to manufacture
ilour in India for native consumption and to compete with American flour

in the far East, and thus, without building up a dangerous rival to the mill-

ing interest at home, help the English milling trade in their competition
with American flour by reducing the profits that the American millers are

obtaining in China and Japan. Flour manufactured entirely from Indian
wheats would not be acceptable to the home market on account of the

peculiar feature in the gluten and the aromatic flavour in the flour."

It has been pointed out that the exports of wheat from India

were not considerable untU 1881-82, and, whether it be merely

a coincidence, or more than that, it is a fact that the average

annual price of wheat in England has been permanently below

45s. a quarter only since 1882>, It has further been remarked
that we must consider the total supplies of Indian wheat to

Europe, and not those received in England' only, in endeavour-

ing to form a fair estimate of tKeir effect upon prices here. Let

us now see the proportions- of our foreign wheat supplies received

from India and the other principal sources in the calendar years

most nearly corresponding to the Indian financial years referred

to specially above. .As the Indian financial, year ends on
March 31, and the n^ew crop doe^ not begin to move to any
considerable extent before the middle of that month, it is clear

of the wheat crop of 1887, have been much smaller than those of cither of the
two prenous years.
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that we should compare our imports iu 18S1 with Indian

exports for 1881-82, and so on with later years. In 1881, then,

we imported from India 1,693,500 qrs. of wheat; in 1885, the

year of maximum as far as English imports only are concerned,

the quantity was 2,809,676 qrs. ; in 1886 it was 2,548,725 qrs.

;

and in 1887 there was a fall to 1,963,637 qrs. In the following

table these quantities appear with those from the other principal

sources (flour in wheat equivalents included), each source of as

much as a million quarters being named in the short list :—

Wheat and Flouk imported to the United Kingdom.

From 1881 1885 1886 1887

United Slates ....
Qr=.

I,6;i3,560

10,.')47,U-t

947,147

3,276,301

Qrs.

2,809,676

8,98.5,730

2,788,244

4,175,.562

Qrs.

2,544,725

8,983,880

872,829
2,782,664

Qrs.

1,963,637

11,615,950

1,282,312

3,220,108

16,464,162 18,759,212 15,184,098 18,082,007

These figures show that our receipts of wheat from India,

which in only one previous year had been as much as 5 per

cent, of our total foreign supplies, rose to 10"3 percent, in 1881,

to 15 per cent, in 1885, and to 16'7 per cent, in 1886. Surely

such proportions are large enough to account for a great fall iu

prices, considering that they represented receipts from a new
source of supply. It is true that the proportion fell to i0"9 per

cent, in 1887, when American supplies were unusually large

and Russian contributions considerable ; but that was after

prices had been brought down to an extremely low level, and is

to be explained by the unusual deficiency of the crop of Indian

wheat in 1887, following a crop below average in 1886.

Moreover, we received more wheat from Russia on account

of extensive Indian exports to Italy than would otherwise have
come to 'us. During the three years between 1881 and 1885,
for which the quantities of our imports of Indian wheat have
not been given, they averaged 2,130,284 qrs. per annum, and
since 1881, including the diminished receipts in 1887, the

average has been 2,284,814 qrs. per annum. As we had not
felt the want of these new supplies, there was no natural demand
for them, except at the expense of other exporting countries

;

and, as the other countries had prepared to meet our wants to

the full, the large surplusage from India produced the effect

always to be expected from a glut in the markets.
The full effect of the Indian supplj^ upon prices, however,
already intimated, is only to be estimated by considering
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the quantities sent to Europe. Xow, during tlie six years

ending with 1886-87, the average of those quantities exceeded

4,000,000 qrs. per annum. In proportion to the total wheat

supply of Europe, the quantity is a small one ; but it is a very-

large one to come on top of supplies already ample. It is im-
portant to notice that the period of the commencement of large

exports of wheat from India to Europe was also the time at

which wheat-production in the United States reached its maxi-
mum. In the three years following 1881 the quantity of wheat

produced in the country last named was greater than it had
been in any three previous years, or has been in the three

succeeding years. Therefore there could not have been a time

when the opening of a new source of wheat supply for Europe
would have had a greater effect upon prices.

As the whole of continental Europe imports considerably

less wheat and flour from outside countries than the United
Kingdom alone, the proportion of the Indian contribution to

the total European supply is larger than it has been shown to

be in the case of this country, and has, consequently, a greater

effect upon prices. Therefore, even if our receipts of Indian

wheat should continue to decline, it will not be right to assume
that the efiect of exports from India is diminished, unless

the quantities received in continental Europe also fall off. In
1882-83 India sent only 40,630 qrs. of wheat to Italy; whereas

in 1886-87 the quantity was 1,202.810 qrs. There has been an
annual increase during the period ; but more than three-fourths

of the augmentation occurred in the last year, when our receipts

from India fell off. The explanation, as is pretty generally

known, is that Indian wheat has been found peculiarly well

fitted for the manufacture of macaroni and other pates alimen-

taires. For the same reason France has increased her consump-
tion of Indian wheat, though not to the same extent as Italy.

It is scarcely necessary to say that I do not attribute the

whole of the great fall in the price of wheat to the supplies

from India. The fall has been general, nearly all commodities

having been subjected to it, and no one could expect wheat to

be an exception. But the fall in the price of that grain has

been much in excess of the general fall in values, and the ex-

cessive depreciation, I believe, has been principally caused by
the great increase in the exports of wheat from India to Europe.

How that increase itself is to be accounted for, in the face of

falling prices, is a question to be discussed hereafter. It is

contended by some persons that the fall in prices has been

occasioned Ijy the diminished expense of producing and export-

ing wheat ; but the explanation is obviously insufficient, because

the combined sayings refeiTed to are certainly not equal to the
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fall in price. That tliis statement is true may easily be proved

in relation to the wheat-supply of America, the country which

has gained most of all countries from the saving in expenses

referred to.

The average " farm value " of wheat in that country, as

stated by the Department of Agriculture, is outside the fluc-

tuations of cost of transport, and the average farm value of a

bushel of wheat in America fell from 119-o cents in 1881, or

from an average of 102 cents for the five years ending with 1881,

to 68'7 cents in 1886. Besides, decrease in the cost of production

and transport only affects prices, in the case of a commodity like

wheat at vlhj rate, by increasing supplies, and supplies in the

United States during the last eight years have been growing

smallei', while the population has increased by more than eleven

and a half millions. In fact, the American acreage, produce,

and exports of wheat have all decreased. As this statement has

an important bearing upon the effect of Indian wheat supplies

upon prices, it is desirable to show its bases in figures. Below
I give the acreage, produce, and exports for the last eight years

in two periods of four years each, with the explanation that the

exports are for the financial years ending June 30, while the

other figures are for the calendar years named :

—

Area, Produce, and Exports of Wheat, United States.

Year Area ProJuce Exports

1883

Total first i years . .

Average

37,986J17
37,709,020
37,067,194

36,457,593

Bushels

498,549,868

380,280,090

504,185,470
421,086,100

Bushels

180,934,478

186,475,251

122,597,997

148,785,696

1,804,101,588 638,793,422

37,305,131 451,025,397 159,698,355

1885

Total last 4 years . .

Average . . . .

39,475,885

34,189,246

36,806,184

37,400,000

512,765,000

357,112,000

457,218,000

450,000,000

111,636,302

132,851,835

94,913,395

153,804,929

1,777,095,000 493,206,461

36,967,804 444,273,750 123,301,615

The exports, it is scarcely necessary to state, are not those
from the crops given side by side with them, but in each case

from the crop of the preceding year. That of course does not
affect my object, which is simply to show the totals and averages
for the last eight years, and there are no statistics showing
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exports for the calendar years. The figures prove beyond all
;

question that the fall in the price of wheat which has taken

place since 1883 is not due to increased production in, or exports
|

from, the United States. Similarly it might be shown that the
j

European supplies have not been materially increased during the i

last four yeai's, as compared with the previous four, from any
other extra-European country besides India. More than this, I

it might be shown that the total European supplies from extra-

European countries besides India during the last four years

have been smaller than they were for the preceding four years.

A glance at the figures relating to the principal exporting
|

countries suffices to prove this statement ; but it would be '

tedioiis to go into all the details. It is well known, however,
|

that all but a small proportion of the exports referred to come
j

to the United Kingdom, and it may in a small space be shown
j

that our supplies, without those from India, have been smaller !

during the past four years than during the previous four.
j

According to the Statistical Abstract we received wheat and
flour, all reckoned as wheat in hundredweights, in the following

i

quantities from extra-European countries besides India :—In
j

the first four years the United States sent 175,588,072 cwts.,
!

and in the second four, 162,525,858 ; Canada sent 13,288,027
cwts. in the first, and 13,921,025 in the second period ; Austra-

lasia, 13,804,333 and 12,989,661; Egypt, 4,028,887 and
1,349,916; and Chili, 6,639,276 and 6',591,595. The totals

|

are 213,348,595 cwts. for the first four years, and 197,378,055
for the second. From " other countries," not specified, the '

totals were only 725,164 cwts. in the first four years, and about

2,031,796 in the second—the latter quantity not being quite

certain, as it is necessary to refer to the Board of Trade Returns i

for the figures relating to 1887, and the " other countries" in
;

that publication do not correspond with those in the Statistical
I

Abstract, which enumerates more countries. If we add these

amounts to avoid all question, although they include small

quantities from Europe, the totals stand at 214,073,759 and

199,409,851, showing a reduction of 14,663,908 cwts. foj" the
j

four j-ears ending with 1887, as compared with the total for the i

four years ending with 1883. If we include imports from the
j

Continent of Europe the drop is greater still. Our receipts

from all sources except India during the last four yeai's have

been 22,709,805 cwts. (or 5,240,724 qrs.) less than they were i

during the previous four years. Including India, our imports
j

have been a little over three million quarters less, as we required

less foreign wheat, our last four harvests having been greatly

superior to the four ending with 1883, every one of which was

under average as far as the wheat crop was concerned. Indeed,

i
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they were four " lean years" for Europe as a whole, and, as long

as they lasted, the heavy imports, even including those from

India, failed to bring down the average price below 4:1s. 7d. a

quarter
;
but, in the last four years of generally good or fair

wheat crops, the supplies, although diminished, have been re-

latively too great. If the Indian supply to Europe of about

17,000,000 quarters during the period had not been forthcoming,

I believe that the price would have kept above 40s. a quarter.

How is it that India has been able to increase her exports

of wheat in the face of declining prices, which have reduced

the acreage and production of wheat in so great a wheat-grow-

ing country as the United States ? The answer is very simple.

It is that the price of wheat in India has not been reduced at

all. Upon that point there is no room for doubt, however
much difference of opinion may be called forth in accounting

for the fact. Official prices taken from local markets, which
best indicate the prices received by growers, will hereafter be
referred to ; but first it is desirable to show the fluctuations

of the prices of a particular standard variety of wheat at a

particular place. In the official returns issued by the Indian

Government, there are lists of prices at Calcutta and Bombay
for certain years, but not for the last two ; and as I have been
favoured by a large shipping firm with a fortnightly list of the

prices of No. 2 Club wheat at Calcutta for the ten years ending
with 1885, and for the first half of 1886, and have elsewhere

obtained more recent prices, it appears preferable to use these

records, which, as they were obtained for commercial purposes,

are more likely to be accurate than the official returns. I give

below the range of prices per maund of 82 lbs. (82^ lbs.

exactly, but commercially reckoned at 82 lbs.—and conveniently

so, as there are exactly G maunds of 82 lbs. in a quarter of

492 lbs., the weight at which Indian cargoes are sold in

London) :

—

Range op Prices for No. 2 Club Wheat at Calcutta.
Year a. p- 7^^. V. p-

1876 . . 2 3 0 to 2 14 0
1877 '. 2 8 0

>>

It

3 11 0
1878 . 3 4 0 3 12 0
1879 . 3 C 0

))

»

3 13 0
1880 . 2 9 0 3 7 0
1881 2 8 0 2 14 0
1882 '. 2 11 0 » 3 1 0
1883 2 13 0 2 14 0
1884 '. 2 3 0 2 9 G
1885 . 2 3 0 2 10 0
1880 (half year) . 2 7 0 2 9 G
1887 2 8 0 2 12 0

J888 (Feb.)
, • f

10 0 p 12 0
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The prices for 1887 and February 1888 are not in the
fortnightly list, but have been supplied by the courtesy of Mr.
Klopp, of the firm of Messrs. Kelly & Co., who are extensive

shippers of Indian wheat. Mr. Klopp was resident in Calcutta

during 1887, and he was the Chairman of the Calcutta Corn
and Seed Association, so that his memory as to the general

run of prices in that year is not likely to be at fault. The
figures show that, although prices were higher in certain years

of scarcity than they have been recently, there has been a rise

rather than a fall for the end as compared with the beginning

of the period, and that the tendency of prices has been generally

upwards during the recent years of the greatest expansion of

exports. Seeing that the expenses of inland transport have

been greatly reduced, as will be presently shown, it may be
inferred that the growers of wheat have lately received consider-

ably better prices than they obtained at the beginning of the

period.

On the day of my visit to Messrs. Kelly's office, Mr. Klopp
had received a telegi-am stating that No. 2 Club wheat was sell-

ing at 2j's. 12a. per maund, equal to 16rs. 8a. per quarter, in

Calcutta. At the current rate of exchange this was equivalent

to about 23s. per quarter, and the price in London was only

32s. Gd., or not enough to allow the wheat to be bought at the

Calcutta quotation, low as the rate of exchange was. Indeed,

our prices have for some time been too low for Indian wheat,

and very little has been sent during the last few months. Mr.
Klopp is of opinion that the ryots can profitably grow wheat to

sell in Calcutta at 2 rupees per maund, which is equal to 12

rupees per quarter. The price of the same class of wheat at

Cawnpore was Ir. 13a. per maund at the same date as that

above referred to, when 2}'s. 12a. per maund was the price at

Calcutta. The distance from Cawnpore to Calcutta is 68 i miles,

and the rail charge is at the rate of 8| annas per maund ; but

there are apparently other expenses, including dealers' profits, to

make the difference in the quotations of the two markets up to

15 annas. Mr. Klopp, like all other authorities on India but one
whom I have consulted, says that the purchasing power of the

ruj^ee is greater than it was some years ago, even in relation to

manufactured goods, such as the cotton pieces which the ryot

buys for clothing.

Some important evidence upon the points now under con-

sideration was obtained last autumn by the Calcutta branch of

the firm of Messrs. llalli Brothers, the largest buyers of Indian

wheat in the world, and I am favoured with permission to

publish it. The report, sent to the headquarters of the firm in

London, was headed " Comparative Prices ofFood Grains in India,
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&c.,'' and is a summary of voluminous statements from all their

Indian agencies. The ^^Titers state that a long time ago the Cal-

cutta Chamber of Commerce attempted to investigate the subject,

and that lately they had been asked by the President of the

Chamber, Mr. R. Steel, if they could obtain from the interior such

information as was specially wanted by him, owing to a con-

troversy which he had for some time been carrying on with

Mr. O'Conor, Assistant-Secretary in the Indian Department of

Finance and Commerce ; Mr. Steel's contention being that of late

years the ryots have obtained better returns from their land than

formerly, while Mr. O'Couor held the contrary opinion. Messrs.
' Ealli add: ''The information we have gathered is considered

particularly valuable, because it has been gathered from reliable

sources, whilst the Government sources ofinformation are in many
ways unreliable, and particularly so since the natives who are

applied to are very reticent in speaking the truth, because they

think it will go against them in being assessed by the Govern-

ment."

The first question asked was this :
" Are prices of food

gi'ains of late years higher or lower than they were years ago ? '"'

Unfortunately the answer all down tbe column is merely, " See

Lists," and the lists were not sent over fi'om Calcutta. It is

obvious, however, from the context that the pi'ices were generally

returned as higher in 1887 than formerly. Another question

was as to the source of information ir each case, and the replies

may be summarised as being to the effect that the information

was obtained in some cases from the agents' books, in others from
their bazaar dealers, and in two or three from official sources,

as well as one or other of the two sources already named. The
other questions and replies may be given as they stand :

—

Is the present cost Does the ryot obtain Over what

District
of transport liigher a better or worse period does your
or lower than it price for his produce information
was years ago ? than he did years ago '! extend ?

Lower Better 1878-87
Ditto Ditto 1872-87
Ditto About same 1879-86
Higher Perhaps worse 1876-87
Ditto Probably worse 1866-87

About same Probably better 1882-87
Delhi Lower Better 1877-87

Ditto Ditto
Cannot say Ditto

Sholapore Ditto Ditto 1876-87
Ditto (?) 1877-87
Same Better 1873-87

About same Ditto 1877-87
Ditto Ditto 1868-87
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The following general remarks are appended :

—

" Our agents cannot supply accurate information as to the increase in the i

area, under cultivation, and we have not been questioned as to this. We !

know, however, that the cultivation, chiefly of wheat, has greatly increased, '

and the conclusion, therefore, to be derived is that of late years ryots must
|

have obtained a better return from their land tlian previously, which is also i

mentioned in a general way in some replies. The prices quoted (unfortu- I

nately not forthcoming) are naturally those ruling in the central markets,

and those obtained by the ryots must be inferred from the information sup- I

plied about the cost of transport from the districts. The comparative cost
i

also of production, which, we think, must be in favour of recent over previous

years, has not been here touched upon."

The districts from which these reports were received repre-

sent all the most important wheat-growing provinces of India,

including the Punjab, the North-Western Provinces and Oudh,
the Central Provinces, and Bombay. It will be noticed that

five of the reports state that the cost of transport has been
diminished, while four represent it as the same or about the

same, three are doubtful, and two declare it to be higher. With
|

respect to one of the last, I have directly contradictory evidence,

which can scarcely be challenged, as far as cost of transport is

dependent upon rail rates. The Secretary of the East Indian

Railway Company has favoni'ed me with the following com-
jDarative statement of rates on his line from three of the most
important centres of the wheat trade :

—

\

Bates for Wheat from the uxder-mextioxed Stations to
HowRAii (Calcutta) during January 1871, 1880, and 1888.

stations 1871 1880 1888

Rs. a. P- 7J.t. a. P- nt. a. P-
1 per 1 00 maunds 116 0 0 80 0 0 53 0 0

Delhi (miles, 954) . . - per ton . . . 31 9 3 21 12 5 14 fi 10
^ per quarter 6 15 10 4 13 2 3 3 1

I

per 100 maunds 95 0 0 63 0 0 53 0 0
Cawnpore (miles, 684) .

j
per ton . . . 25 13 9 17 2 4 14 6 10
'per quarter 5 11 7 3 12 9 3 3 I

/ perlOOmaunds 52 0 0 38 0 0 27 0 0
Patna (miles, 332) . .

j
per ton . . . 14 2 6 10 G 3 7 4 0

^ per quarter 3 2 2 2 4 10 1 9 9

In 1871, the rates were enormous; but they have been

reduced until, for 1888, they stand in two cases at less than

half the amounts charged in 1871, and in the third case to

little more than half It is clear that there is no rule as to I

equality of mileage rates on the railway, the charge from
Cawnpore being the same at the present time as from Delhi,

which is 270 miles further from Ilowrah, the goods station of Cal-

cutta. The reductions are much beyond the average, having been
|
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brought about by competition with lines serving Bombay ; but

reductions great or small liave been general, and those affecting

important centres of the wheat districts have been greatest.

With respect to the replies to the question as to the prices

obtained by the ryots, it will be noticed that nine are to the

effect that they are better, one that they are probably better,

one that they are about the same, one doubtful, and two " per-

haps " or " probably " worse. The last two are from the same
districts in which the cost of transport is declared to be higher,

and one of these has been shown to be mistaken as far as rail

rates are concerned. If the price of wheat at Calcutta has gone

up rather than down during the last ten years, and the rail rate

from Cawnpore has been reduced by more than 3| rupees per

quarter, it is diflScult to imagine how the price in that market

can be worse than it has been generally since 1871. Possibly

the advantage of reduced cost of transport may have been re-

tained by dealers, and not allowed to benefit the ryots, in

the districts referred to, and in that case the apparent conflict

of evidence may be explained. At any rate, the evidence from

ten out of thirteen districts from which a definite reply came is

in favour of the ryot having obtained of late a better price for

his wheat than he formerly received.

Fortunately we are not left to conjecture as to this question

of the course of prices, as they are published annually by the

Indian Government, and from some tables showing prices in

several districts of the most important provinces for many years

past I have worked out the mean prices for each province for

1881, when the export trade fii-st became imjx)rtant, and 1886,
the latest year for which the prices are available. The prices

are in seers (2 lbs.) per rupee, and it will of course be under-

stood that the fewer seers are given for a rupee the higher the

price is.
~
...

Price op Wijeat^ix ^ERa per Rupee.
' I

Province "
'

No.'of districts
' 1881 1883

13 1718 1713
North-Western Provinces . . 12 17-34 16-59
Oudh 3 19-83 19-84

6 15-8G 19-37
Central Provinces 3 26-55 20-65

7 12-50 12-90

8 13-14 13-81

Mean for these Provinces

.

17-49 17-18

The prices given are averages for each year, and the figures

above represent the mean of these averages for each province.
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It will be noticed that the price was higher in 1886 than in

1881 in the three most important wheat provinces—the Punjab,

the North-Western Provinces, and the Central Provinces ; that

it was practically the same in Oudh ; and that it was higher for

all the provinces together. Yet the price had fallen in England
from 45.S. 4d per quarter in 1881 to 31.';. in 1886. i

Mr. W. J. Harris, who is a high authority upon the question

before us, commenting in a letter to the present writer on Messrs.

Ralli's returns, says that the cost of transport " evidently means
|

cost of transport from the local place of largest growth to the
|

particular market named, and not transport from that market
i

to Great Britain." I have taken it as meaning transport to

Calcutta or some other port from which Messrs. Ealli ship

wheat ; but it is quite possible that merely local transjDort may
have been in the mind of some of the witnesses. As to the

|

price obtained by the ryot, Mr. Harris remarks :
" It evidently I

refers to the price on the farm, and not to the price at the

market town named." He adds :
" The whole information goes

to prove that, as a general rule, the Indian grower is more
satisfied with the prices of to-day in rupees than he was with

the prices in rupees eight to fifteen years ago."

Upon this question of prices a gentleman holding a high

position in India, whose name I am not at liberty to mention,
|

says that, in consequence of the growth of wheat for export, the
j

staple food of the people in some parts of Northern India
|

has gone up in price from 20 to 25 per cent, since last year,

and he gives the following prices, as current in the North-
Western Provinces in January 1887 and 1888, in support of his '

statement :—
•

;

Prices, Seers (2 lbs.) per Rupee.
j

January 1887 January 1888 '

Wheat ,«.,.., 16 12
Gram (peas) . , . . . t 20 17
Bailey ....... 2G 16
Bajra (millet) ,20 15
Jouar ....... 21 17
llice (cheapest sort) . . t . • 15 10

|

The authority referred to deems the general rise in the price

of food here shown—33 per cent, in the cases of wheat and rice

—of grave importance, as showing how entu'ely the people are

dependent upon the character of the year's crops for the pre-

vention of famine. To quote his actual words : " The wheat
export trade has withdrawn the stores the people usually kept,

and now a bad season brings them at once face to face with
famine." Some independent testimony, that of Mr. Klopp,

confirms the statement just made as to the exhaustion of the
'

stores of wheat usually kept.
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Mr. Klopp, in Februaiy last, said that in the districts supply-

ing Calcutta, of which the North-Western Provinces rank as

the most important, the supply of last year's wheat was neai-ly

exhausted. Never before had he known the pits in which the

ryots store their wheat to be nearly all empty, as they were

at that time. Now, although the people do not subsist on wheat

to a great extent in ordinary circumstances, they are accustomed

to keep a good reserve stock of it as a security against famine,

in the event of a failure in the crops of rice and other common
kinds of grain. The price of wheat has obviously been high

enough to tempt them to throw aside their usual caution, and
" the dangerous position in which they thus placed themselves

raises the question—by no means a new one—whether the export

trade in wheat is altogether advantageous to the cultivators.

Messrs. Ralli, in theu' general remarks," confidently express

the opinion that the growth of wheat in India has increased, at

least in the districts embraced by their inquiry. Now we have
not long had the advantage of agricultural statistics for India

deserving of anything like confidence, and therefore the com-
parison of the existing wheat area with that of previous years

cannot be carried far back. As far as we can be guided by
official figures, there is no reason to suppose that any great

increase in the wheat area of India as a whole has taken place

during the last four or five years. Nevertheless, Messrs. Ralli

may be perfectly right in concluding that there has been a

great increase in the districts immediately contiguous to the
railways, and, indeed, I am assured by other authorities that

this is the case. According to the Indian Revenue and Agri-
cultural Department, the " normal area " of wheat in British

India is about 26,000,000 acres. In the following table the

official estimates of the normal area and the acreage for the last

two years are given :—

Province Normal area Area in 1886 Area in ISSr

cores acres acres

7,000,000 6,970,600 5,943,400
North-Western Provinces and Oudh . 5,037,000 5,240,381 4,962,942

4,000,000 3,902,707 4,297,949
2,500,000 3,500,000 3,500,000
2,500,000 1,500,000 1,562,309

Bombay with Baroda 1,883,000 2,969,539 2,860,454
Bengal (Behar) 1,134,900 850,000 1,009,335

750,000 1,144,000 1,156,229
854,000 808,515 933,938
500,000 500,000 500,000
20,000 20,000 8,928

Totals 26,178,900 27,405,742 26,735,484
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There are some wonderful fluctuations in these acreages,

and in such a country as India, where sowing is often prevented,

or crops are destroyed, by adverse climatic conditions, great

changes in area from one season to another must be expected.

The uniformity in respect of two of the provinces is far more
suspicious, and must have resulted from very rough estimates

being adopted in the absence of precise statistics. It may well

be imagined that in an immense country like India, iiihabited as

it is, the difficulties of the agricultural statistician . are very great.

No doubt the officials do their best, and, as they have made great

improvements of late, we may hope to see Indian statistics made
satisfactory in course of time.

The noi-mal yield is supposed by the Department to be about

33,297,000 qrs. In 1885 the crop was estimated at 37,784,000

qrs.; in 1886, at 31,800,000 qrs. ; and in 1887, at 29,500,000

qrs. only. From these figures it appears that, during the past

two years, the increased exports of wheat from India have been

taken from short crops, one of the two being over 3| million

quarters below average. According to the estimate of normal

area and produce, it may also be pointed out, the average yield

of the Indian wheat crop is not quite 10*1 bushels an acre. In
188G, it appears, the exports amounted to 15'3 per cent, of the

crop, and in 1887 to nearly 19"5 per cent.

Attempts to estimate the average cost of producing wheat in

India seem to have been generally regarded as hopeless, and
this is not surprising, considering the variety of conditions under

which the crop is produced in so vast a country. In 188-1, the

Indian Government gave the estimate of an expert " for what it

was worth," and the calculation made by that gentleman was to

the effect that, on irrigated and manured land in Northern India,

in a district traversed by railways, the cost of production was
12s. an acre, the rate of exchange being then Is. 8d. for the

rupee. The rupee cost would thus be 7i rupees per quarter.

On fair land in the North-Western Provinces so treated the yield

would probably be about two quarters per acre, which makes the

cost 14|- rupees per acre. The expert referred to further stated

that a market rate (obviously meaning a local market rate) of

IBs. 6d. a quarter would probably afibrd to the producer not

more than 15^'. or lG,s\—that is, 9 or 9'G rupees. Thus, accord-

ing to this authority, a Northern cultivator who manures and
irrigates his land gets a modei'ate profit when wheat sells in a

local market at 11 rupees a quarter. If he grows two quarters to

the acre, he gets a profit of3f to nearly 6 rupees per acre, with the

local market price as above stated. Whether the cultivator of
" dry " and unmauured land can produce more cheaply or not it

is difficult to say. His expenses aromucJi smaller, and his yield



Tlie Indian Wlieat Trade. 65

is about half wliat the grower just taken as an example produces,

it is estimated by one of the best agricultural authorities in India

that the average produce of the dry lands " does not exceed

8 bushels per acre. According to the unnamed authority who
refers to the extreme prices cm-rent for wheat last January, wheat
was selling in the North-Western Provinces in January 18S6

—

not to mention the scarcity prices of last January— at 16 seers

to the rupee, which is equal to over 15 rupees per quarter.

The Cawnpore price for February 22. given by Mr. Klopp, was
equivalent to 1 1 rupees per quarter; while the Calcuttaprice of the

same date was equal to 16h rupees. Now, although we cannot teU

what is the average cost of producing wheat, we may take it for

gi-anted that current prices are remunerative. It is to be borne in

mind, however, that IGi rupees per quarter in Calcutta (2/-.^. 12a.

permaund) current on February 22, was, according to Mr. Klopp,
equivalent to o-is. in England, and that the value in England on
that date was only 32s. 6d. Thus the price in Calcutta was about

a rupee per quarter too high for shippers to buy without loss.

Why there should be a difference of over rupees per quarter

between the price at Cawnpore and that at Calcutta, seeing that

the rail rate is less than 3^ rupees, I am not able to state. There
may be some expense for loading and unloading, as well as the

dealer's profit ; or. possibly, the diiference was exceptional on the

particular day. There seems little reason to doubt, however, that

11 rupees per quarter at a local market is satisfactory to the

gi-ower, and when that is the price at Cawnpore or Delhi, the

rail rate being under 3J rupees, it would probably be possible

to sell at 15 rupees at Calcutta, and that, with exchange at

Is. od. or less, I believe, would allow of the same wheat being
sold in London at 32s. or 32s. 6d. with profit.

Writing on the cost of producing wheat in India in his
" Statement of the Trade of British India for 1878-79 to

1882-83," Mr. J. E. 0"Conor said :—
"In the North-Western Provinces the best estimate that can be made

places the cost of cultivation at not less than 15 to 16 rupees an acre (the
cultivator's own labour being charged for) on land which is neither manured
nor artificially irrigated. If canal irrigation and manure are applied (and
manure ynnst be applied where such irrigation is given), the cost is increased
by at least 6 to 8 rupees per acre. This estimate of 15 to IG rupees an acre
for unmanured and unimgated land, and about 22 to 24 rupees an acre for
manured and irrigated laud, may be taken to apply generally to the North-
western Provinces and Oudh, the Punjab, and some parts "of the Central
Provinces—in fact, to the largest and most important sections of the wheat-
producing tracts of India. In ths Central Provinces, where irrigation is

unknown, the black-cotton soil not requiring it, the cost of production may
apparently be taken at not exceeding Ic rupees an acre."

From this statement it appears that, if the ryot charges his

own labour, he grows wheat at a loss, as he certainly does not
VOL. XXIV.—s. s. F
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obtain a return of 15 to 24 rupees per acre, taking dry and irri-

gated land together.

Representatives of the great Indian wlieat-buying firms

whom I have consulted, including Messrs. Ralli Brothers, Messrs.

Tod, Durant & Co. and Messrs. Kelly & Co., are unanimous in

expressing the opinion that the ryots would continue to grow wheat
at prices somewhat lower than they are now receiving. Judging
from the small increase in the area of the crop, however, since the
" normal area " was estimated, they are not very much in love with

the wheat-growing industry, and the inference is that any con-

siderable decline in the rupee price would lead to a diminution of

production. It is more than a little remarkable to see the area of

the crop greatly reduced in provinces so well served by railways

as the North-Western Provinces and the Punjab, the two
greatest wheat-producing districts of India.

The increased exportation ofwheat from India has now, I trust,

been sufficiently explained. But how is it that
,
shippers have

been able to give enhanced jirices for Indian wheat in order to sell

it in England at depreciated prices ? The mean price for India

worked out on a previous page from the official figures for 1881

is equivalent to 14 rupees per quarter, while that for 1886 is

equivalent to 14^ rupees per quarter. These prices, representing

many parts of the interior, are lower than shippers have had to

pay at the ports ; but if they are joroportionate to port prices,

the question remains the same. An official return gives the

average price in Calcutta in 1881 at 2rs. 10«. 9^j. per maund, or

16rs. 2a. Qp. per quarter of492 lbs. The corresponding price for

1886 is not given in the latest issue of the same return; but it

was certainly at least as high. How is it that shippers could give

more in 188G, when the average price in England was 45s. Ad.,

than they gave in 1881, when the average price in England was
31s. ? Or even if, through the reduction of inland rail rates, they

paid no more in 188C at the ports than in 1881, how could they

give as much ? There is here a reduction of l is. 4f?. a quarter to

make good, independently of any extra cost in rupee price in

India.

Freights have been greatly reduced, and in order to ascer-

tain the reduction I ap2)lied to Messrs. Angier Brothers, of

London, publishers of a freight list, to give me the average

steamer freights for certain years, a request with which they

courteously complied. They are, I believe, the only persons

who could have supplied the information, which is given in the

table opposite.

The figures showing the freight per quarter are conversions

;

the others arc those of Messrs. Angier. 'V\\q reductions since

1880 are 5s. a quarter from Bombay and Kurrachee, and 7s.
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Steamer Freights to the United Kingdom for Wheat.

From 1871 1880 1881 1886 1888

J. d. s. d. s. s. d. s. d

Calcutta . . 20 c-sv-ts. 95 0 62 6 60 30 0 30 0

»> • • Per quarter 20 7 13 6 13 6 6 6 6

Bombay . .

jl6 cwts. to 1887
I

1 18 cwts. afterwards J

57 6 35 0 40 20 0 18 9

») • • Per quarter 15 10 9 G 11 5 6 4 6

Kurrachee . . 18 cwts. 39 0 45 20 0 18 9

Per quarter 9 G 11 4 lOi 4 6

from Calcutta. Then tlie liigliest reduction between 1881 and
1886 does not make up for half the 14s. 4-d. above alluded to.

How the rest of the difference is made up I am unable to show
in detail. As the fall in exchange does not account for the whole
of it, it is probable that economy has been effected in loading,

insurance, and other expenses, besides which there is every

reason to believe that shippers' profits have been reduced, while

heavy losses have sometimes been incurred, and, I understand,

were unusually common in 1886. But, next to the reduction in

freights, the greatest saving in the cost of the wheat to shippers

was that effected by means of the fall in the gold value of the

rupee.

Before entering upon this branch of my subject—and no
intelligible account of the Indian wheat trade can be given
without discussing it—I must disclaim all intention of advo-
cating Bimetallism, not being by any means convinced of its

advantage to this country. Mj only desire is to state the facts

of the case as they are—and, I may add, the conclusions I have
arrived at are shared not only by every shipper of Indian wheat
whom I have consulted, without exception, but also by some of
the staunchest of Monometallists. It will be understood, then,

that in showing the effect of the fall in exchange upon the
shipment of wheat from India, I in no way commit myself to

either side of the currency controversy which has of late been
carried on with great intensity.

Unfortunately the details for showing, with any pretence to
exactness, the saving in the cost of Indian wheat to shijipers

caused by the fall in exchange which took place between 1881
and 188G are not available. The average price of No. 2 Club
wheat at Calcutta for many years down to 1885 has been given
in the Annual Statements of the Trade of India

;
but, for some

reason, the prices for 1886 and 1887 have not been given in the
two latest issues. Prices for 1884 and 1885 in Calcutta and
Bombay were lower than they had been in some previous years,
and that fact is dwelt upon in the reports in order to show that

F 2
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the fall in exchange had not been beneficial to India. But in

1886, for certain dates of which prices are available, there was
a considerable rise in prices. For instance, in January 1886,
the price of No. 1 Soft White in Bombay was 27rs. 8a. per

kandy of 756 lbs., as compared with 22rs. 8a. in January
1881 ; and in 1887 the average value of all the wheat exported

from India was nearly half a rupee per cwt. higher than in

1886. As nearly as I can make out from the details available,

the saving in the cost of wheat to shippers through fall in

exchange between 1881 and 1886 was from 3s. to 5s. a quarter,

according to quality and to the period of the year at which the

purchase took place.

But in order to show the full effect of the fall in the gold value

of the rupee, we must go back much farther than 1881. In
1871—72 the average exchange value of the rupee, as given

in the official account of tlie drawings of the Secretary of State

for India, was Is. ll'12c?., whereas recently it has been under
Is. bd. We shall be on the safe side, then, in taking its

fall at 6d., or over 25 per cent. Now, according to a despatch

from the Government of India, the price of No. 2 Club wheat
in Calcutta in 1872 averaged only 2rs. 3a. Ip. per maund,
whei'eas it has for some time past been over 2rs. 10a.; but as

the price was exceptionally low in 1872, and to simplify the

argument, we will take 16 rs. per quarter (6 maunds) as tlie

price for both periods, and reckon the exchange value of the

rupee at Is. llfi!. for 1872, and Is. 5d. for 1888. At the price

named, with the rupee at Is. lid., the cost of a quarter of

wheat was 30s. 8d., whereas now, with exchange at Is. 5d.,

the cost is 22s. 8d. Here there is a fall of 8s. through differ-

ence in exchange, while the Indian dealer, and presumably the

grower, gets as much as in the earlier year for his wheat.

At the time of writing it is only just possible to give 16

rupees (costing 22s. 8d.) for a quarter of No. 2 Club wheat
in Calcutta to sell at market price in England, and it follows

that if the rate of exchange were now Is. 1 Idl., as it was in

1872, the shipper could not give more than 12 rupees per

quarter in Calcutta at the outside, as the cost would then be

23s. Thus the bonus or margin (or whatever least offensive

term may be preferred) caused by the fall in exchange since

1872 is fully 4 rupees per quarter on wheat at the price lately

current. If wheat of a higher price, such as No. 1 Soft White,

in Bombay, had been taken as the example, the saving through

fall in exchange would have come out at fully 10s. a quarter;

but it is desirable to avoid all extreme examples, and a saviug

of 8s. is sufficiently striking. In reality tlie effect of the fall in

exchange has been under-stated, because it affects all expeu-
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diture on the wheat up to the time of the saiUng of the vessel

in which it is shipped, including the cost of bags. Mr. Klopp

has given the present cost of bags and other expenses incurred

in India, making the cost of wheat free on board at Calcutta

more than 1|- rupee per quarter above the bazaar price. There

is, therefore, fully 9d. to add to the 8s. above reckoned as the

saving effected through the fall in the value of the rupee.

Of course, no one will contend that the shipper could give the

rupee price he now pays to sell at the current price in England
without the saving due to exchange, and the only question is

whether he would be able to buy wheat at a price sufficiently low

to enable him to keep up the trade. If he could not give more
than 12 rupees per quarter in Calcutta, the price in the local

markets, as a rule, would not exceed 7 rupees, and it has been

shown that 1 1 rupees per quarter, in a local market, is the lowest

price at which it is supposed that the ryot gets a fair profit on
the wheat he produces. That 7 rupees per quarter would be a

ruinous price to the ryot under existing conditions, there is

little room to doubt. It has been shown that, with prices as

they have been lately, the wheat area in India has not gi-eatly

increased. Surely, then, it is a fair inference to conclude that

it would speedily be reduced if the price fell to the extent above

supposed.

Upon this question of the effect of the fall in the gold value

of the rupee upon the export of Indian wheat, I have consulted

representatives of several of the largest firms of shippers, in-

cluding Messrs. Ealli, Messrs. Kelly & Co., Messrs. Tod, Durant
& Co., and others who did not give me pei'mission to use their

names. Without exception, they declare it to be stimulating

beyond all question. Indeed, they all declare that the effect is

equivalent to a bonus upon export, and that they could not
possibly buy at current Indian prices and sell at English prices

without the margin obtained through exchange. Mr. W. J.

Harris, who is opposed to any interference with the cui-rency as

far as India is concerned, lest Russia should profit at the expense
of our great dependency, has publicly, as well as privately to

me, pronounced the same opinion. Even Mr. W. Fowler, one
of the strongest of Monometallists, declared at a recent meeting
of the Central Chamber of Agi-iculture that the fall in exchange
was in effect a bonus on the shipment of Indian wheat. Indeed,
he used the term " bounty," though the word is open to mis-
conception, and I prefer not to use it. At this meeting of the
Central Chamber, I may add, not a single person ventured to
deny the conclusion upon which evidence is now being given.
Mr. J. A. Parker, formerly editor of the " Indian Daily News,"
writing upon this point, says :

" I am clearly of opinioji that
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sucli fall does operate as a bonus to tlie local (Indian) wlieat

exporter, and this is borne out by tlie impetus given to tlie

Indian wheat trade during the period coincident with the de-

cline of the rupee." As to the evidence given before the Royal
Commission on Gold and Silver, it would be easy to double the

length of this article by giving in full the statements of wit-

nesses—many of them strong Monometallists—to the same
effect as the views just stated. Indeed, nearly all the authori-

|

ties on Indian affairs examined before the Commission supported

these three positions : (1) That the rupee price of wheat has
|

not fallen in India in recent years
; (2) that the purchasing

power of the rupee for all that the ryot needs has not fallen ; .

and (-3) that the fall in the gold value of the rupee has stimu-

lated the export of wheat from India.

Those who take an opposite view of this question appear to
|

ignore the fact that the rupee has not declined in value in India
j

for anything that the wheat-grower pays for. If it had declined

in value as a standard coin in India, as it has in exchange for
'

the standard coinaoje of Enofland, there would have been no
bonus on the export of Indian wheat. As to that, an objector

has said, silver buys as much as formerly in England as well as

in India. Perhaps so ; but I fail to see how that affects the '

question at issue. The Indian ryot gets as much for a quarter

of wheat as he obtained in 1872. He gets as many rupees, and
his rupees are worth as much to him. Can the same be said of

the English farmer, who obtained ^7s. a quai'ter for his wheat in

1872, as compared with a few pence over 30*-. now? The pre- '

sent price in India represents as much, if not more, of the I

world's goods to the ryot as the price in 1872. Does the price

in England enable the farmer to pay the rent he paid in 1872,

and live as he lived then ?

AgaiiT, it is contended that if India gets more, rupees in

exchange for wheat than she would obtain if no fall in exchange
j

had taken place, she receives proportionately less of our manu- i

factured goods in return than would otherwise be supplied. That
j

is true, no doubt ; but again I fail to see how it affects the ques-

tion at issue, which is not whether India is benefited by the fall

in exchange, but whether that fall stimulates the export of wheat
from India. The English shipper of Indian wheat does not

send out manufactured goods with which to buy his grain. He
buys rupees with gold, or its representative in paper, and hands

over the rupees to the native dealer in exchange for wheat. The I

transaction is complete in itself, and the amount of goods

shipped to India lias not the slightest effect upon it. As for

the ryot, ho does not spend ten rupees a year on English manu-
factures ; and as the goods are cheaper than ever before, it does '
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not concern him tliat they would be a little cheaper still if his i

rupees had not depreciated in English value.

Mr. O'Conor, in one of his reports, contends that, as the

export of Indian wheat has not uniformly increased during the

whole period of the fall in exchange, the fall cannot have stimu-

lated export. This argument, however, is fully met by a passage
j

in the latest official report on "The Moral and Material Progress

of India," in which the origin and progress of the wheat trade

is sketched, as follows :—

•

" This trade first rose to importance after the repeal of the export duty
j

(3 annas per maund) in 1873. Famines affected the growth of the trade i

-
' between that date and 1880, but in 1880-81 the exports rose from less than

i

2j to 7^ million cwts. A yet j^reater rise took place in 1881-82, when a
i

conjunction of circumstances, such as a good harvest in India, bad crops,
j

and a ' cornered ' market in America, gave Indian wheat a good opportu- I

nity, which it accepted. Extended railways and irrigation, reduced rates by *

rail as well as freights, economy at the ports, and good seasons since 1880,

have also naturally contributed much to the development of the trade, and
have more than made up for the fall in prices in the European markets,
which has only been partially covered by the fall in exchange."

Here the failure of exports for the portion of the period
|

under review, during which they did not increase, is fully
j

accounted for, and it is admitted that the fall in prices has been
partially covered by the fall in exchange, which is all that any
one claimed in this respect. The average price of wheat in '

England in 1872 was 57s. a quarter, and it is now only a little

over 30.S., so that the fall in exchange does not account for more
|

than a third ' of the difference ; but it has contributed very
|

appreciably to the total saving which enabled shippers to

increase their exports during the last ten years, when the
\

Indian wheat crop, as already shown, was much below average, i

especially that of 1887, which was not harvested when the

passage just quoted was written. Again, Mr. O'Conor, writing

in 1886, after two years of low prices, from which there has
j

since been a recovery, says :

—

Prices in Calcutta and Bombay have not increased ; if anything, they
Lave fallen. The cultivator, therefore, has not received from the exporter

' About a third, if the effect of the fall in exchange on wheat " free on
board " be taken, instead of the effect on the bazaar price, as given above.
Moreover, the proportion of that fall is much greater in relation to the fall in
price if we compare the figures for later years than 1872 with those of 1888
For instance, the fall in the English price of wheat since 1875 (and the yearly
average has only three limes since been higher than it was in that year) is

about 15.?., and it was not till after 1875 that the rupee fell as low as \s. \0<l.

It was worth quite 5^(/. more in 1875 than it exchanges for now. Therefore,
the difference through exchange on wheat bought at IG rupees a quarter would
be Is. id., and on wheat free on board it would be fully 8s., or more than half
the fall in price. It will be seen presently that Mr. O'Conor has estimated the
fall in exchange at two-thirds of the fall in price down to a certain period.
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the increased return which is a stiuiuhis to larpier production. Exchange
has fallen 20 per cent., which means a gain of 20 per cent, to the exporter;

but prices in England have fallen at least 30 per cent, all round, and this

means a loss of more than i^O per cent, to the exporter, allowing for the slight

fall in prices in Calcutta and Bombay. The exporter, therefore, has not

gained directly by the fall in exchange ; he has simply been saved from a

certain proportion of loss."

Precisely SO ; the fall in exchange, with economies above referred

to, has suflBced to keep the price of wheat from falling in India,

comparing the average for the last three years with that for a

corresponding earlier period. Mr. O'Conor himself says, in

summarising the report just refen-ed to, that " the low rate of

exchange has counterbalanced to the extent of about two-thirds

(roughly) the disadvantage of low prices in the consuming
markets." That is far more than I claim for it. How, then,

can it be said that a saving which has kept trade from declining

has not stimulated it ? The fall in freights by itself has not

been sufficient to keep prices from falling in India
;
yet no one

for a moment thinks of denying that the fall in freights has

stimulated export.

Then is the Indian wheat-grower benefited by the fall in the

gold value of the rupee ? That is by no means certain. He is

able to put rival growers in other countries at a disadvantage
;

but he gets only about the same price for his wheat as he

obtained when the rupee was at about what is convention-

ally considered its par value of 2s., and any changes which
would send it up to par again would almost certainly send the

price of wheat up in Europe proportionately, so that he would
still get the number of rupees he now receives for a quarter of

wheat. By the unequal competition which existing circum-

stances enable him to carry on he ruins wheat-growers elsewhere,

without, apparently, doing himself any good. Indeed, there are

authorities in India who contend that it is not to the advantage

of the ryot to grow wheat for export at all. Mr. A. K. Connell,

who read a suggestive paper on " Indian Hallways and Indian

Wheat " before the Statistical Society a short time ago, appears

to be of this opinion. He contends that the peasantry grow
their grain-crops ])rimari]y for subsistence, and only to a small

extent for sale ; that it is only the small surjilus over, after supplj--

ing the wants of themselves, their labourers, and their cattle,

which is affected b}" market prices ; and that the largest part, if

not the whole, of that surplus goes to the money-lender. He even

appears to suppose that wheat-growing does not pay the ryot,

but that the poor man is forced by the money-lender to grow
the cro]) as the best means of obtaining ready money to satisfy

his creditor's demands. The cultivator's assessment is raised on

accoimt of the alleged increase in the value of his holding, owing
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to increased railway communication and the development of the

wheat trade, and Mr. Counell gives reasons for doubting whether

the stimulus to wheat-production in India is not altogether an
unhealthy one as far as the peasantiy are concerned. I am
not in a position either to endorse or to dispute Mr. Connell's

opinion.

Whether, apart from the margin afforded by the fall in

the exchange value of the rupee concurrently with the mainte-

nance of its jjurchasing value in India, the ryot would find it

worth his while to compete with the American wheat-grower
-in the export trade to Europe, is a question which cannot be

answered offliand. Under existing circumstances—apart from
that of exchange-—I am disposed to believe that he would not ; but
it is by no means certain, or even probable, that the economy of

the Indian wheat trade has yet reached its maximum development.
It is said that freights cannot be further reduced, because shipping
companies have not paid dividends lately ; but this is ti'ue only
with a qualification. It is held by good authorities that while
old ships do not pay their owners, with freights as they are, the
new and larger vessels pay fairly well. This is especially the
case with new steamers, which are now built not only so as to

carry a greatly increased quantity of wheat in proportion to the
number of the crew in each, but also with improved engines
which give a much greater power for a given consumption of
coal than the old engines. Again, India, as compared with
America, is as yet very poorly served by railways, considerable
as the increase in the mileage has been. In 1853 there were
only 20^ miles open for traffic

;
by 1872 the length had increased

to 5,5551 miles, and by the end of 1886 to 12,207^ miles.

There has since been a further extension, and the Indian
(lovernment is now about to borrow a large sum of money for

the construction of new lines. As to the rates, instances of
great reduction have been given, and in all probability, rather
than lose their wheat traffic, the companies, including the State,
which owns some of the Hues and guarantees or assists the rest,

would grant further reductions.

Mr. J
.
E. O'Conor summed up the possibilities and uncertain-

ties of the Indian wheat trade when he wrote, in the beginning
of 1885, as follows :

—

" It Las been more than once pointed out in tliese reviews that the trade
in Indian wheat must be one of a very uncertain and fluctuating- character.
Its continuance on a very large scale depends on the concurrence of a number
of circumstances : (1) abundant crops in India

; (2) crops below the average
in the United States and in Europe; (3) low rates of freight; (4) low rates
of exchange. When all these exi.^^t together the supplies of Indian wheat
which will be put on the consuming markets will astonish—as they haye
astonisbed—those who are but imperfectly^ acquainted with the capacity of
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India for the production of tins grain. "When one or other of these fails,

the mai-gln of profit, which is so slender at the best that exporters luust work
on a very extensive scale to obtain appreciable returns, shrinks in such a degree
that the export will be carried on either to fulfil engagements already entered

into, or as an unavoidable alternative to paying for imports in money."

Elsewhere lie discredits some extreme estimates as to tlie

low cost of producing wlieat in India, and particularly one to

the effect that it was not more than half as much as the cost in

America, which he shows to be absurd.

No one can tell what the average cost of producing wheat in

either India or Amei'ica is. The only real tests as to the minimum
are those afforded by acreage and exports when prices in Europe
are low; and it has already been shown that, judged by those

tests, America has admitted that she cannot grow wheat
profitably at an average farm price of Co to 77 cents a bushel,

or 21s. to 21,s. StZ. a quarter. On the other hand, India has

increased her acreage and exports, with the help of low exchange,

while the ryots have been receiving something less than 11

rupees a quarter, costing at the present rate of exchange about

Ihs. Qd. The expenses of getting the Indian wheat to the coast

and across the ocean are much greater than is the case with the

American wheat ; but we are now considering farm values in

English money. How much less than 11 rupees per quarter the

ryot has obtained on an average during the last three years no
one knows ; and it is to be hoped that no one ever will know by
means ot experience the utmost reduction below that pittance

which he will accept and yet continue to grow wheat for

export. But in the last " Statement of the Trade of British

India " we are told, in reference to the increasing exports of

Indian wheat :

—

"This advance is not an indication that Indian is displacing American
wheat in the English market. The quantity exported to England was
nearly 20 per cent, less (in 188G-87) than in 1 880-86, and there would have

been an actual retrogression in the total exports had not an increased de-

mand from Italy turned the scale. The development of trade was not at

the expense of the United States, hut of Russia, from which Italy has

hitherto drawn regular supplies, Sec."

This statement is indisputable as a matter of fact ; but yet

the inference that India is not a serious rival of the United

States would scarcely be admitted by the unfortunate American

farmers, who have been driven out of wheat-growing by the low

prices, for which Indian conipetition is mainly accountable.

But let us turn to Russia, as the most direct competitor of India.

Most opportunely, as this portion of the subject comes to be

dealt with, I have received, through the courtesy of the Agri-

cultural Department, a paper on the state of Russian agriculture

which begins thus :

—
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" From recently publislied Consular Reports it appears that the agricul-

ture of Russia is in a most depressed condition, caused by a continuous fall

in the prices of almost all kinds nf agricultural produce, and the competition

of America and India. Corn-growing has not paid, although the crops gener-

ally were good in the years 1886 and 1887. It seems that it costs about 1/. Is,

per acre to produce 'a crop of wheat, which is only about 8\ bushels per

acre, taking the good and bad land together. The price of wheat was only

about '2s. 7d. per bushel in 1887. ... As corn-production does not pay, and

seems unlikely to pay, the Russian Agricultural Department has been con-

sidering carefully the extension of cattle-breeding and rearing, with a view of

exporting animals and meat to Western European countries."

One of the reports referred to, previously marked for quota-

tion, is that of Mr. Harford, of the British Embassy, St. Peters-

burg, who has summarised the final report of the Russian Depart-

ment of Agriculture for 1886 :—

•

" Next to the United States," he says, the Department considers India

as Russia's most dangerous rival, not only as regards wheat, but for flax and

linseed, the imports cf which two articles into England from India amounted

in 188.5 to nearly 3,500,000/."

After referring to the advantages of India, the Russian

"Department quotes from a recently published work by Dr. J.

Wolffe, representing the cost of putting a bushel of wheat on

the London market as follows :

—

Iiulian wheat American n heat
i. d. s. d.

Cost of production , ; , . 1 7|^ 2 6
Carriage by raUway ,,,.0 9 0 6^
Sea freight 0 7| 0 4^

Totals 2 ]ll§ 3 4|

These figures are too low, unless they are intended to

represent the lowest potential cost, and not the actual cost.

Indian wheat has not yet been put on the London market at

24s., and if American has been sold at 27.?. it has been at a loss

to the growers. It may be possible to put Indian wheat on the

London market at 2 is., if exchange, freights, and railway

expenses should continue to fall; but at the present time, as

pointed out on a preceding page, a price 8s. higher was not

remunerative in February of the present year. As to America,

sea freights have been lower than Dr. WolfFe states ; but it has

already been shown that the production of wheat has declined,

although as little as 2s. Gd. a bushel has never had to be accepted

as the average farm price.

As bearing upon the point just referred to, it is worth while

to reproduce a table prepared for the C4old and Silver Commis-

I

sion by ^Iv. Comber, member of a firm of Liverpool and Bombay
merchants, and a Monometallist, which shows, moreover, if

the figures are even approximately correct, how far the reduc-
tion in the cost of transport is from accounting for the fall in

the price of wheat :

—
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In a foot-note to this table it is explained that the cost

of transport from the producing districts to Jubbulpcre and
Chicago is not included in the amounts put down. There is

no reason to suppose that the cost of local carriage has decreased

in India, as it is chiefly by road ; but it has decreased in America
on the railways Avest of Chicago, and allowance for this would
bring the reduction on transport from America closer to that on
transport from India than it is in the table.

A great deal has been said about the fall in the exchange
value of the Russian paper rouble, as calculated to reduce the

cost of Russian wheat. Mr. W. J. Harris, writing on Feb-
ruary 24, points out that the value of the rouble had gone down
to 19J(Z. (there has been a farther reduction since), whereas only

four years ago it was nearly 2od., and forty years ago it was
old. That the peasantry of Russia have not felt the fuU effect

of the depreciation may be regarded as certain ; but the evidence

as to the purchasing power of the paper rouble, compared with
what it was four years ago, is not sufficient to warrant any
certain conclusion. If the rouble will buy as much as ever of

most things that the Russian peasant requires, it goes only half

as far as it once went in the payment of taxes, and the Russian

peasant is much more heavily taxed than the ryot. At any rate,

as the exchange price of the rouble has been falling for years

past, that fact was known to the Russian Agricultural Depart-
ment when (in 1887) the conclusion that wheat-gi'owing in

Russia did not pay was declared.

Some remarks upon the advantages and disadvantages of

Russia as a wheat-producing country which appeared in the

Miller " last November are well worth quoting :

—

" There is no doubt that the capacities of Russia for cereal production
are very great, and our farmers would doubtless have long ago keenly felt

the pressure of her competition had it not been for one saving clause. The
one thing which has hindered Russia from making the full weight of her
great cereal wealth felt in the world has been her own backward economic
condition. Russia has an abundance of fertile land, but she lacks railways,
elevators, adequate means of maritime transport—in fact, all those ' resources
of civilisation ' which are so freely commanded by the United States : and
these appliances are not created by the ukase of a Czar, they can solelv be
called into being by civilised brains, and it is in brain-power—in other
words, in civilisation—that Russia is hopelessly deficient. No doubt she has
all the potentialities for becoming a most formidable competitor in our agri-
cultural markets, but we doubt whether she will be able to make the weight
of her arm fully felt luitil her moujiks have risen a little nearer to the level
of the American farmer."

After alluding to the disadvantages incurred by Russia through
her exclusive fiscal policy, the writer adds :

—

"Another point is this, that the stronger varieties of Russian wheat are
of great value to English millers when they can be obtained at a fair price.
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Our own wheats have colour and sweetness, but the weak point of English

flour is strength, and that is precisely the quality which Russian grain can

supply. So there is indeed a saying in the trade, which was repeated in our

hearing by a well-known Metropolitan miller, ' When Russian wheat is cheap

the English miller can do well ; but when it is scarce, as it has been during

the past few years, then come hard times.' A flood of Russian wheat would
doubtless be anything but a blessing for this country, but, on the other

hand, a free supply at easy prices wiU be most welcome to our millers."

With respect to other wlieat-exporting countries, if India can

successfully compete with Russia and the United States, she

has no cause to fear any other rival. There are portions of

British colonies and other countries in which wheat can be pro-

duced as cheaply as in the most favoured districts of the United

States ; but it has never yet been shown that any of them could

send wheat to Europe at a lower price with profit.

The last question to be considered in connection with the

Indian wheat trade is whether there is not a natural limit to

the quantities of wheat, such as is now produced in India,

which Europe will receive. Indian wheat certainly does not

improve our bread, much as the bakers like flour made from it,

because of the extra quantity of water which it will absorb, and
if too much of it were used bread-eaters would rebel. This

fact has been more patent than ever since the finer qualities of

Indian wheat have come in only very small quantities. Scarcely

any No. 1 wheat of any kind has been imported of late, No. 2

Calcutta Club being about the standard quality of the great

bulk of our supply. Moreover, the large buyers whom I have
consulted, with only one exception, declare that the quality of

the wheat sent here from India has, as a whole, deteriorated.

But, with respect to the inherent peculiarities of Indian and
other wheat, from the miller's point of view, I find the subject

so pithily summarised in a passage contained in the " Miller
"

Prize Essay on " The Mixing of Home and Foreign Wheats for

the Use of British and Irish ilillers in the Manufacture of

Flour," by Mr. W. T. Bates, mill manager to ^Messrs. Baxendell

& Sons, of Liverpool, that I make no apology for quoting the

paragraphs in full :

—

"The three chief qualities in wheat are, from a general point of view,

strength, colour, andJtaiour. Some few wheats possess all these, but gener-

ally one in excess. We shall, however, find it to our advantage to buy
these various qualities in separate wheats, and combine them for a standard

flour. These diflereut properties are the product of different countries and
latitudes, as well as of climate. To the latter, even more than soil, cultiva-

tion, and latitude, arc due the strongest and best wheats of the earth. We
can even classify our wlieats, and divide them broadly into qualities, almost

according to climate. Thus the strong wheats of America are produced on
the elevated prairies, which have a cold, dry winter and a hot, dry summer.
Russia, with a similar climate, produces similar wheat ; while the seaboard

of both countries, being damper, produces a milder, weaker wheat. With a
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milder climate we get the autumn-sown winter wheat ; and still further

south, with a still milder winter, we get the white wheats of Californin,

Australia, Chili, Cape Colony, and others ; while Oreg-on, being damper, yields

a similar wheat, but milder and perhaps of better flavour.

" As a rule, the stronger the wheat the less flavour it has, while the

milder the wheat the better the flavour. But excessive moisture is, of course,

destructive of both qualities, as is also excessive heat and dryness—as witness

the desiccated climate of Egypt, which has no moisture but that supplied

by the Nile ; this seems to be destitute of any good quality. The wheats of

India, which are produced under hot conditions, are vastly ditl'ereut from

the latter
;
they have strength and give fairly good results, but their strength

is as much a matter of dryness as gluten. The difference between these

wheats and the Russian is very marked ; while the gluten of the latter is

wiry and tenacious, that of the former is harsh and bitter, the result of

climate alone.
" The antipodes of this, almost, is the mild, mellow-glutened wheat of

England, the produce of our damp, humid climate. This wheat has one, or

perhaps two qualities, in which it is unexcelled by any in the world—viz.

flavour and colour. If this wheat entered into every mixture, and its flour

into every loaf of bread, we should eat our bread and butter with more plea-

sure than we do now. We have of late years milled strong, dry, water-
drinking wheat, not because it made more agreeable bread, or pleased the

public taste, but because the bakers, our customers, demanded it. And
why ? Simply because it enabled them to make a greater number of loaves

and larger prohts."

For an ideal mixture Mr. Bates gives one part of Duluth,

one of No. 1 Spring, one of Australian, and one of fine white

English
;

or, as an alternative, one of Kubanka, one of fine

Arymia or Saxonska, one of fine Californian, and two of fine

white English. Thus, in his ideal mixtures, Mr. Bates does

not include any Indian wheat, from which the inference is that

he prefers other sorts for even the qualities in wliich Indian
wheats excel. But when he goes on to give mixtures for

various descriptions of trade demands, he does not leave out a
fair proportion of Indian wheat.

A great deal has been written about the " dirty " condition
of Indian samples, and efforts have been made to remedy this

evil, but hitherto without success. It has just been announced
that, according to an agreement entered into among the export-
ing firms of Calcutta, the up-country seller will have a right, as

heretofore, to deliver wheat containing five per cent, of foreign
substances at contract price, or two per cent, more, subject to
equivalent reduction in price ; but that if the wheat contains
more than seven per cent, of impurity, the dealer will be so

mulcted as to make it to his interest to purchase only fairly clean
samples. But the great difficulty has been—and there is nothing
to show that it has been removed—that buyers of Indian wheat
in this country prefer cheap " dirty " wheat to comparatively
dear "clean" wheat. The fact is that the " dirt consists

chiefly of various kinds of grain and seeds, which are of some
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value wbeii taken out of tlie wlieat, and the cleaning can be
done at once more clieaply and more effectually in tliis country :

than in India, cheap as labour is in that country, our machinery
j

and workmanship being greatly superior to those of India. '

To sum up briefly the evidence which has been reviewed in

this article, it appears probable that the Indian wheat trade will

continue to expand slowly, with a liability to fluctuations from
various causes, such as poor crops in India, low prices in

Europe resulting from good crops or heavy importations from
America and other countries, alterations in exchange, and
temporary advances in freights. The tendency, as we have
seen, is towards a still further reduction of the expense of con-

veying wheat from the interior of India to the coast and across

the ocean, and I, for one, believe that prices in Europe have

touched the lowest point. But the best authorities appear to

be of opinion that, even under the most favourable conditions,

the increase of the wheat area in India will not go on rapidly,

while, in course of time, the increase in the enormous population

will encroach upon the margin of cultivable land at present

available for growing grain for export. That a sudden restora-

tion of the rupee to what is termed its par value, through a
|

great discovery of gold, failure in the supplies of silver, or the
j

remonetization of that metal by the principal countries now *

maintaining a single gold standard, would put a temporary check
upon the export of Indian wheat is as certain as anything can

be ; but then the result of the withdrawal of Indian competition

would as surely raise prices in Europe, and thus restore the

balance temporarily disturbed. As to the efiect of a further fall

in the price of wheat in Europe, if that should happen, it may
be inferred, from the slow increase in the Indian wheat area

j

under such favourable conditions as have existed during the last

two yeai's, that there would be a contraction of the export

trade—that is, supposing the fall in price to be greater than
could be made up for by a reduction in the expenses of transport.

;

But then, again, the effect here imagined would speedily react

upon the producing cause, sending prices in Europe up again.
j

Thus it appears that, regarding the question from all

points of view, the wheat-growers of other countries must be

prepared for the continuance of Indian competition on a

moderate scale at least, and that their best hope of future profit I

lies in the conviction that farmers cannot anywhere long keep
'

on growing wheat at a loss, while those who so perfect their j

economy as to secure the greatest proportionate results from a

given outlay will not be among the growers compelled to retire

from the too fierce struggle to supply the staple food of the

civilised world.
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Modern Improvements in Corn-Milling Machinery. By

"W. Proctor Baker, Broomwell House, Brislington, near

Bristol.

It is a matter of common knowledge that within the last ten or

twelve vears a complete revolution has taken place in the

machinery used in this and in other countries for the purpose

of grinding wheat when it is intended to produce flour for

bread-making purposes ; but it is not so well known that with

the machinery the system of manufacture has been completely

changed. There has been in fact not a mere substitution of one

\ machine for another, or of one series of machines for another

j

series, but there has been a change of the principle and mode

i of procedure. It has been thought desirable to put a descrip-

j
tion of the existing general practice on record in the pages of

this ' Journal,' more especially as the alteration of the milling

1
process has had a very marked influence in dethroning our home-

I

grown wheats from their former place of preference, and placing

\ them in one of inferiority of value in average seasons as com-

pared with those imported from most foreign countries.

The fact of the comparative depreciation is well known ; it

is needless to waste space in adducing statistical proofs. It is

notorious to all concerned that the new machinery and the new
system are not so well adapted for the reduction of native

wheats to flour as they are for treating the dryer and harder

foreign varieties. If attention be In this place directed to the

facts, and to the causes which stand in the way of the more
ready use of native wheat in mills possessing equipments of the

most recent machinery, it is to be hoped, on the one hand, that

mill-owners may be stimulated to adapt their machinery more
especially to the manufacture of native wheat, and that the inven-

tive powers of milling engineers may be called upon to second

their efibrts
;
while, on the other hand, agriculturists may be led

to see the necessity both of producing wheats of a quality and cha-

racter better adapted than they have hitherto been to the require-

ments of millers working, as nearly all of them are, under the new
systems, and of delivering all wheats in hard diy condition.

It is a great and an additional misfortune for growers of

wheat in this country, in times when wheat has to be sold at

prices less than the cost of its production, that their corn should

be discredited in the markets by the largest buyers, and that

its money value in comparison with foreign varieties should be
reduced on account of the difficulties of its manufacture into

flour. Setting all other interests aside, the importance to the

milling trade itself of encouraging the home growth of wheat
cannot be exaggerated, for by its use the employment of their

VOL. XXIV.—s. s. G
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mills aud woi'kpeople is assured—home-grown wheat cannot be
ground abroad—while they know to their cost that the tendency
is more and more marked towards the import of bread-stuffs in

the shape of flour ground in foreign mills, in place of wheat
requiring to be ground in our home mills.

It is worth while to insert the figui'es which display this

tendency. Taking the cereal years for the period of five years

ended in 1880, the imports of flour were 15"9 per cent, of the

total imports of wheat and flour ; for the five years ended 1885,

2o-2 per cent. ; for the two years ended 1887, 2o"4 per cent.;

while for the last four months of the calendar year 1887 they

were 31 "5 per cent. And these figures may be emphasised by
the statement that the average yearly imports of wheat, speak-

ing broadly, have increased but slightly in the last ten or twelve

years. It follows, therefore, that, as there is no increase of foreign

supplies of wheat, the mills of the country have lost emplovmeut
annually to the extent involved in grinding the quantity by
which the home crop of wheat has diminished, viz., in round
numbers, about four millions of quarters. This explains why
hundreds of mills in this country ai'e closed.

In order to appreciate the importance of the changes which
have occurred, it is necessary briefly to refer to the old process

of converting wheat into flour. The first step was to attempt

to clean the wheat from impurities, either adhering to the

berries in the shape of dust or smut, or such as were mixed
with the grain in the shape of chaff, or dust, or lumps of earth,

and to separate from it seeds or grains other than those of

wheat that were mixed with it. These operations were effected

by somewhat primitive machines, designed for use in the ijeriod

when wheats of home gi'owth formed the staple of the con-

sumption of the mills ; and these wheats, thanks to agricultural

machinery, the cleanliness of the soil, and the purity of the

seed, our farmers were able to deliver in a comparatively clean

state. In those times the public were far less critical than they

are now as to the quality of the bread they ate, and the exist-

ence of a certain dinginess of colour due to the presence of

dust and dirt was not remarked, or if remarked was excused,

especially in country districts. It was because home-grown
wheats were very much cleaner than foreign that they especially

monopolised the demand of small country mills, which were

not, as a rule, furnished with any cleaning machinery, and thus

were not able to deal with the great variety of foul foreigu

wheats which appeared in the markets. These small mills have

now, as a rule, been closed by the competition of the large mills,

or, if kept in operation, have had their equipment improved, or

are employed in grinding maize, barley, or other feeding-stuffs.
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The wheat thus imperfectly cleaned was " fed " into the

ordinary millstone, which had in the better mills been improved

from a very rough and primitive machine by the elaboration of

every part of the apparatus into a very perfect machine, capable

in every part of the most accurate adjustment, and lacking in no

mechanical refinement. It is unnecessary to describe millstones,

as they are, or were, familiar to every one. Suffice it to say

that, up to about thirty-five or forty years ago, the object of the

miller was to reduce the wheat at one grinding to flour and
" offal," and he succeeded best who separated the two elements

of the wheat—namely, the flour of the interior of the berry,

and the rind or skin—most completely at one grinding.

The " meal " produced by the grinding was then " dressed "

—

that is, divided by sifting—and ideally perfect work meant that

the flour- should contain no particle of skin, and the offal or skin

should have no particle of flour left upon it. In the language

of the mill there must be clean flour and clean ofial. No ap-

proach, however, to theoretical perfection was ever attained.

The flours always contained specks of the skin broken up in the

triturating process of millstone-grinding, and the brans or other

descriptions of offal were never perfectly free from flour. It was
always the aim of the miller to increase the quantity ground per

j

pair of stones per hour, limited by the greater necessity of

[

making " good work " in the way of separation ; but in this object

he was constantly thwarted by the impossibility of " cleaning

the offal " properly, and by the production of too much heat, to

the injury of the flour, by the additional friction.

The introduction of" the exhaust "

—

i.e. the withdrawal of the
heated air and moisture by a fan from the cases which enclosed

j

the millstones—and ofthe " blast and exhaust "—a combination of

the " exhaust " by one fan, and the " blast " or forcing of air

between the surfaces of the millstones by another fan—had for

its chief object the increase of the working capacity of the mill-

stone, by keeping down the temperature of the " meal." But
whether ventilation was used or not, it was found that increase
of the rate of grinding had for one result the production of an
intermediate article, neither offal nor flour, composed chiefly of
small particles of the hardest portion of the farinaceous part of
the wheat-corn, either alone or attached to a minute particle

of the skin. These particles, mixed with particles of the skin of
the same size, were the product termed " middlings."

" Middlings " were simply particles of the wheat imperfectly
ground, and were reduced to flour by regrinding on a separate

; pair of millstones. The resultant flour, if the middlings were
I tolerably free from particles of bran, was found to be better than
the flour of the original wheat-grinding, as was natural, because

G 2
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the "middlings" consisted of the hardest and best part of the

wheat. The difficulty was, however, the admixture with the I

" middlings " of the chips of bran, and it was not until about
|

fourteen years ago that machines were brought into general

use for "• pui'ifying " the " middlings." Up to that time it was
sought to make as small a percentage of " middlings " as pos-

sible. Since the invention of the "middlings purifier," which
|

enabled the miller to obtain pui'e middlings, from which he I

could make flour better than that coming from the original

grinding of the wheat, the aim has been to make as large a per- '

centage of middlings as possible. And this principle of making
middlings instead of flour is the basis of the new "gradual- '

reduction" system, the system now in vogue.

One point or note of good grinding was the detachment of
j

the bran in large unbroken flakes, because the flour was more i

likely to be pure than it Avould be if the bran were " cut up."

The skin or bran of Avheat is more or less brittle, according to

the variety of the wheat, if the grain be in equal condition. It

may be laid down as a rule that the dryer and harder the wheat
the more brittle the bran ; and it follows that the more brittle

the bran the more apt it is to break up into small particles, which,

passing through the same fine meshes of the sifting medium
j

as the flour, are inextricably incorporated with it. It ought to I

be noted here that it is by no means only in the appearance of the

flour that the mischief resulting from the presence of minute I

particles of bran exists. That, commercially, is perhaps the

least evil; for if the particles be very minute they are not so
|

readily perceptible as might be expected. It is especially when
|

the flour has been made into bread that the discolouration caused
|

by these particles manifests itself. It has been shown that they
j

cause a secondary and destructive fermentation, and that the I

discolouration of the bread is due not only to the dark colour i

of the particles themselves, but to their discolouring effect upon
the flour with which they are mixed. Thus bread made from

flour mixed with bran is, in appearance, a bread not like bread

made from the same flour with flakes of bran in it, but the whole

body of the loaf is stained, and browner than that made from flour

without bran. Hence, as the colour of the loaf is the principal

test of the good quality of the flour, the importance of keeping

the bran unbroken, and therefore it follows that millers would
j

give the preference to wheats which, all other things being
j

equal, had the toughest skins, because the skins would be less
'

likely to cut up.

English wheats, in fairly dry condition, gave, because of the

comparative toughness of tlic skin and the softness of the berry,

which permitted the reduction of the fixrinaceous portion to
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flour with a minimum of friction under the millstone, the

best results in unbroken bran and purity of flour, and thus, for

this and for other reasons, were sought for at a price i-elatively

liigh compared with their foreign rivals. These latter were,

indeed, regarded as only supplementary or as substitutes for

native wheats, which supplied the staple consumption of the mill

;

they were used chiefly in order to give " strength " to the flour.'

In those days the mills were generally situated in the rural

districts, and drew their supplies from their immediate neigh-

bourhood. Now, however, the great mills that supply the

country are placed either at the seaports, or in the midst of the

great centres of population, or, unfortunately for the interests of

this country, in America.

The " meal " delivered by the millstones was, after having

been cooled, conveyed to the " dressing-machines," the term ap-

plied to' the machines by which the flour w^as separated from

the " offal." In very old mills these machines were " bolters,"

in which the sifting was accomplished by means of a woollen

cloth
;

later, " wire machines " were adopted. These consisted

of a fixed or slowly rotating cylinder of wooden hoops or ribs,

covered with woven wire cloth and inclined at an angle, having

running through its centre a spindle furnished with arms or

spokes, to which were affixed brushes arranged so as to be in

contact with the wire cloth. The spindle was made to rotate at

a high velocity, and the meal having been introduced at the

higher end, or head of the cylinder, the flour was forced by the

brushes through the meshes of the wire cloth, and the offal passed

out at the lower end, or tail of the cylinder.

About forty years ago " silk machines " were first introduced

in England. The operative part of the machine was a " reel," a

long hexagon frame made of laths and covered with silk cloth.

The " reel " was carried by arms on a central spindle, and
caused to revolve just so fast as to lift the meal, which was fed

into the head end (the " reel " being arranged with a slight fall

from " head " to " tail "), to the upper side of the " reel," whence
it fell on the silk surface on the lower sides, and thus the flour

was sifted out, the " offals " passing out at the tail. This machine
gave a purer or cleaner flour than the wire machine, because the

brushes of the latter forced the small particles of bran through
the wire cloth ; while under the more gentle action of the silk-

covered " reel " the particles of skin being lighter than the

' The qualit)^ of " strength " in flour depends on the presence of a large
proportion of elastic gluten in the wheat from which it is made, and it is

so named because the flour possessing it yields a tough dough which rises

in the oven into a large loaf. English wheats lack this quality, and are
classed as " weak " wheats.
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particles of flour, and not being forced through the meshes,

passed on to and out of the tail of the machine. The silk reel

was especially efficient in separating the " middlings " (already '

described) for regrinding. The flour having been obtained, the
'

" offals," whether from wire or silk machine, were generally

rebrushed in another wire machine and separated into " bran,'*' i

" sharps," or other subdivisions, according to the custom or
{

demands of the district. And thus ended this comparatively
I

simi)le process, which, with various slight modifications, more
!

especially connected with the production of middlings, their

purification, and reduction to flour, was that in general use in

this country up to about twelve years ago. It was well adapted

for the manufacture of native wheats, and if these had con-

tinued to form the larger part of the supply of the country, it is

possible that the revolution in the art of milling which has
|

taken place might have been slower in realisation or might I

have taken another direction.

But, however that may be, the system now generally adopted i

is based on different principles. It is called " gradual reduc-

tion," a name which well describes the process. While the old

"low-grinding" system was seen at its best in working upon
|

soft tender wheats, the "gradual-reduction" process requires
'

dry and rather hard wheats to make good work. Its adoption

in this country was contemporaneous with the introduction of
\

" roller mills " as substitutes for millstones. The system was '

practised on the Continent long before rollers were brought into

use ; but the drawbacks of the system, when millstones and
tender wheat were used, wei'e so great that it was practically

confined to districts where the produce of the country was hard

wheat. Hungary undoubtedly took the lead and developed the

system most completely, aud succeeded in producing from her

harsh, brittle, brown wheats flours of unrivalled quality, while the

same wheats when treated by " low-grinding " gave wretched I

results. The North-West States of America produced wheats of i

very similar character to the Hungarian wheats, and the Ameri-
'

cans, by treating these wheats in a similar manner, achieved

a great commercial success, as evidenced by the creation of

the enormous mills of Minneapolis, worthy rivals of those of

Budapest. The advance in the value of the wheat grown in

the North-West by the millers' adaptation of the Hungarian
j

process is enormous. A few years ago the hard spring wheats
|

of this region were worth from os. to I'Ss. per quarter less than
j

fine winter wheat of the more eastern States, while for several
j

years past this very same good hard spring wheat has ranked
higher in value than fine winter wheat. As wheat is the

pioneer and main crop of the North-West, the adoption of the

4
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new system of milling has therefore as much as anything

rendered the development of these regions possible and profit-

able by largely increasing the prices paid for their wheat crops.

Here, then, are two conspicuous instances of the fact that if

the colouring cells of the bran and the germ be excluded from

flour, the flours made from dark red wheats may, and do, pro-

duce bread better in colour than that obtained from the finest

white wheats, if the constituents of the wheat are in other

respects better—and the constituents of the wheats just men-
tioned are better because they contain a higher proportion of

elastic gluten than any known white wheats. As already noted,

colour of bread, other things being equal, is the commercial

test by which the value of flour is assessed. It is because

by the " gradual-reduction " process the bran is absolutely ex-

cluded from certain portions of the flour that these flours of

red wheats, containing a very high proportion of gluten, exceed

considerably in value flours made from the finest white wheats.

The colour of wheat, therefore, no longer affords any guide or

index of the colour of bread made from its flour.

English white wheats no longer command the large pre-

miums which were formerly paid for them over and above the

prices of red wheats. The diSerence was paid, when they were
ground under the old system, chiefly because the bran of white
wheat discoloured bread very much less than the bran of red

wheat. When the bran of neither is mingled with the flour,

the difference in value to the miller of the two sorts on the

ground of colour nearly vanishes. So with regard to English
and other mellow red wheats. They formerly fetched nmch
higher prices than harsh wheats, because the brans were less

brittle, and less liable to break up and discolour the flour. Yet
' now that the diffei'ence in value on that account no longer

exists, for other reasons which will hereafter appear, mellow or

tender wheats, except they be in the finest condition (which,
unfortunately, native wheats not often are in the winter-time,
when the bulk of them come to market), are at a discount com-
pared with wheats of firmer texture. Reference is here more par-
ticularly had to the physical structure, as influencing value, rather
than to the chemical elements. And it must also be noted that
even with the most improved machinery and systems it is not
possible absolutely to separate all the bran from the flour.

Some of the finest flours may be, and are, perfectly free from
! bran contamination, but the lower grades of flour still contain

I

particles of the wheat skin. The art of milling has not attained
anything approaching to perfect theoretical separation, even
when applied to wheats the physical construction of which lends
itself best to the means employed. So that, other things being
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equal, those wheats that have the least friable skins are better

suited for the modern miller's use, even when he is equipped
with machinery of the most recent type.

The broad distinction between the " gradual-reduction "
\

system and the old "low-grinding" system is that, whatever the
j

machinery employed, it is sought in " gradual reduction " to
'

break the internal fai-inaceous part of the wheat-corn iiito gritty

fragments, like coarse sand, keeping the bran as much intact and
scraping it as clean as possible, and to produce' as little flour as

possible in the initial processes ; while in the old system, as has

been described, it was desired to make all the interior of the
[

wheat into flour at the first grinding. The object of avoiding the i

production of flour is this : whichever process be used the bran
|

will break up to some extent—this breakage cannot be avoided
]—and it will break or be cut into some frapfments amonof others
,

so minute, that in the process of sifting, these minute pai'ticles
|

of bran can, and do, pass through the same fine meshes of the

sifting medium as the flour particles. If once they be mixed
|

with the flour there is no possibility of again separating them,
j

and the flour is thus spoiled. '

In any form of gradual reduction, and from any wheats, a

certain small percentage of flour must be made in breaking
^

down the wheat, and that portion of the flour is injured by the
|

particles of bran that pass through the meshes of the sifting
,

apparatus and are mingled with it. The bulk of the interior

of the corn is, however, obtained in gritty fragments, with

which are found small bits of bran of the same size. These

fragments, named "semolina" or "middlings," are submitted
j

to a " purifying " process, by which it is possible, more or less
j

completely, by the application of wind currents, either aloue or
|

in combination with sieves, to separate from the " semolina " or i

" middlings " the bits of bran, they being of lighter specific I

gravity. It is obvious that (theoretically) if the bran particles I

be sucked, or sifted, or blown away, there will remain pure farina-
|

ceous fragments free from bran, and that these may by any

appropriate grinding or crushing process be reduced to a pure

flour. This is, in effect, what is done in the " gradual-reduc-

tion " process.

Difficulties, however, arise at every stage, and the process,

while simple in principle, is very complicated when brought to

the test of practical application. For instance, to avoid waste
j

of flour, it is needful that every particle of it should be scraped

off" the bran ; but the bran is not readily detachable from the

internal parts of the kernel of the wheat, and, in breaking down
the corn, fragments of the interior are always obtained with

pieces of bran attached to them. These fragments of farina-
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ceous matter united with bran are commingled with the purer
" semolina," and if all were ground together the impurity caused

by the presence of bran would still enter the flour. It is there-

fore necessaiy, still by air currents, to separate this branny
" semolina " from the pure " semolina," and by breaking down
the former separately to detach the bran from the pure flour-

bearing cells. These latter may then be dealt with in the same
way as the pure " semolina."

There is also the germ of the wheat to be excluded from the

flour. This is, from the miller's point of view, yellow, moist,

oily matter, to be rigidly separated from the flour. It is sought

to detach the germs in breaking down the wheat as far as

possible unbroken, and then by sifting and the use of wind
currents to concentrate them in one or more divisions of the

"semolina"; these are passed through rollers with smooth sur-

faces, by which the germ is flattened into flakes, while the
" semolina " is reduced to powder, and the germ is then easily

separated by sifting. These are but examples of the difficulties

met with. The final product obtained is in the shape of flours

of various grades of purity, according to the material and place

in the process from which they come, and the offals.

The principles on which the old and new systems of milling

are based having been thus sketched, it is proposed to describe

somewhat generally the modern mill and the machinery to be

found in it. Among other changes that have occurred, perhaps

one of the most marked is in the size of mills. Under the old

system it was quite possible that a mill of very small capacity

could be as efficient in proportion to its size as the larger mills.

The larger mills contained only a repetition of the apparatus to

be found in the smaller mills. But in " gradual-i'eduction

"

mills the work branches off" into so many divisions and sub-

divisions of the products, that a lai-ge number of machines has

to be provided each for a distinct employment, and for the full

employment of each machine a certain minimum quantity of

material is required. In large mills the provision both of

material and feed is easy ; but in small mills both the room
is lacking for the machinery, and the quantity of material to be
manufactured would not provide sufficient work for the sub-

ordinate machines even if they were present. It may perhaps
be laid down that approximately 50 bushels per hour is the least

quantity that can be dealt with propei'ly when working con-
tinuously in a thoroughly well equipped mill

;
while, in the mill-

stone process, mills grinding as little as 6 or 8 bushels per hour
did good work. The largest of the gigantic American mills is

designed for grinding about 1,300 bushels per hour; but very
few separate mill plants in this country exceed a capacity of 200
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bushels per hour. The tendency is very marked in the direction

of the construction of large mills, and very small mills are
j

going out of use. The number of mills in the country now
|

running is far less than it was ten years ago. The decrease
\

has been chiefly in small mills in country districts.

Steam has very generally superseded water as a motor, on
account of its constancy in work and the freedom it allows in ,

choice of a site ; also i'rom the consideration that the cost of

conveyance to and from a water-mill generally exceeds, except

in a few rare situations, the economy of water over steam. In \

most water-mills steam-engines are now provided for use in '

short-water or flood times. The modern mill is substantially '

built, and generally of a considerable height, as the best ar- .i

rangements of machinery demand floors of from 14 to 18 feet .

from floor to ceiling. Instead of all the work being carried on
in one building, a wheat store, a department for cleaning wheat,

i

a mill in which the grinding operations are conducted, and a
!

warehouse to receive and stoi'e the fmished products, form the
'

block. These should all be divided by complete walls from

ground to roof, so as to limit the spread of fire. The cost of

insuring mills and their contents is very heavy, and that of i

insuring stores comparatively light, so that it is good pi-actice
|

to allow no material except what is in actual process of manu- '

facture to remain in the machinery departments. It may be

premised that from the moment the wheat is brought within

the wheat store or mill building, throughout the cleaning and ,

grinding processes, and vmtil the products are packed in the

sacks for delivery to consumers, all the material, in whatever

form, is moved from place to place by mechanical means, and
nothing should be moved by hand-labour.

The means of transport in a horizontal direction or for

moderate inclinations are " band conveyors " and " endless \

screws or worms." Band conveyors are belts, generally of india-

rubber, running over terminal pulleys at a considerable velocity

supported on intermediate rollers. The grain or material to be

conveyed is fed in a continuous stream from a pipe, which de-

posits it on the upper surface of the belt, where it lies with

very little disturbance, notwithstanding the high speed at which
the belt travels, and is carried to the desired point of delivery.

At that point the band is deflected sharply downwards over a

pulley, and the grain or other matter continuing in the same
path is shot forward by its own impetus, and may be caught in

any receptacle, or may be " shunted " to a band running in a

direction other than that of the first. For long distances this is
]

by far the most economical mode of conveyance. " Worms " or
'

"screws," of various diameters from two inches upwards, by their

i
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revolution in a box or case force the material forward in the

desired direction, and are convenient for sliort lengths, and are

specially useful in any position where, as often happens, matters

of different sorts require to be thoroughly mixed during convey-

ance. " Creepers," consisting of strips of wood fastened to an

endless band, are sometimes "used, and operate by dragging the

stuff to be moved along the bottom of the box or casing in

which the creeper runs.

lor lifting purposes " elevators " are employed. They consist

of endless belts, furnished at short intervals with cups of hide,

or tinplate, or iron, or steel, running in vertical, or nearly vertical,

cases or pipes, either rectangular or round, of wood, or iron, or

steel, over pulleys at the top and bottom extremities. The
material to be elevated is fed into the box or " boot" enclosing

the lower pulley, where the cups or buckets fill themselves by
scooping into the mass or stream, and ascend to the top and
pass over the pulley, driven at a velocity which is regulated so

that they may throw out their contents in a nearly horizontal

direction into some receptacle, and clear of the case by which
the belt and cups descend. Endless worms rapidly revolving in

stationary iron cases, which fit them nearly closely, are also used

as vertical elevators. It is requisite that the feed should be

forced into these worm elevators at the lower end. They are

more expensive than the band and cup arrangement, but oc-

cupy little space, and would not act as so many flues, as would
the cases of the ordinary elevators, in the event of fire. Com-
binations of these conveyors and elevators with connecting pipes

through which the " stuff" descends by gravity are employed to

carry the material to and from the various machines. These
connecting pipes may be of wood or metal, and in the case of

grain, when the stream runs at any considerable velocity, the

pipe must be of wrought or cast iron or steel in order to resist

the wear. A stream of wheat constantly running will cut through
a wooden pipe in a very short time. When wooden pipes are

used they should be lined with iron. Sheet india-rubber is also

said to resist the wear.

In granaries and mills it is necessary to weigh the material
at various stages, for many reasons. These weighings are per-
formed by "automatic scales," which weigh with the utmost
accuracy a fixed load, cut off the supply with great delicacy and
certainty, discharge the load when weighed, and record the
number of weighings. By the employment of these machines,
a check and control of the work of the mill at all points can
be well and cheaply sustained. As mill-buildings are very
high, and rapid communication from one part to another is a
necessity, the best modern mills have fast-running lifts, by which
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foremen and workmen can ascend or descend to any desired

floor with great rapidity. A modern mill should be well venti-

lated by exhaust-fans, and the dust of the old-fashioned mill

should not be visible. In fact, dust is never allowed to escape

in a well-cared-for mill, and the utmost cleanliness is observed,

as a prevention of waste and as one of the most important pre-

cautions against fire, accumulations of dust being not only

wasteful but highly dangerous.

Fire is, in fact, a source of anxiety and terror to a mill-owner,

and there is no doubt that for a few years after the introduction

of the new system the want of knowledge of sources of danger,

arising chiefly from the multiplication of machinery and the lack

of sufficient care in watching the many points where friction may
produce heat, exposed corn-mills to the suspicion of being very

risky buildings, as a large proportion of tires did take place.

Yet if a corn-mill be carefully designed, and well looked after,

there is no reason why its machinery should be dangerous.

Mills should, however, be well provided with fire-extinguishing

appliances ; hand apparatus, buckets, fire mains, and hose reach-

ing every part of the building should be available on every floor,

and recently automatic sprinkling arrangements have been con-

trived, by which a shower of water may be discharged on any

spot when sufficient heat is developed to melt a metal alloy plug

fusible at a comparatively low temperature. The electric light

is of great advantage to corn-mills, as they almost invariably are

kept in operation by night as well as by day.

An idea having thus been gained of the general condition

and appliances of recently constructed mills, the machinery in

them may be more particularly described. To commence with

the wheat-cleaning machinery. In the present day this has to be

arranged and adapted so as to deal efficiently with wheats of all de-

scriptions produced in all wheat-exporting countries of the world.

For English wheat alone very simple appliances are sufficient.

If seeds be found among the wheat, they are usually small and

easily removed by sifting-machiues, and slight friction detaches

from the corn any chafl', which may then be removed by win-

nowing. Smut is more difficult to deal with, as however care-

fully the sifting or winnowing process may be conducted, either

then or previously in thrashing a certain number of smut balls,

if they are present, will have been broken, and will discolour

the wheat, especially at the hairy or " fuzzy " end. Thei'e are

" smutters "—a generic name applied to all machines that clean

wheat by friction, a name used when native wheats were chiefly

employed, and when smut was more prevalent than it is now

—

which will scrub off all this smut, if not by one passage through

the machine, at any rate by a second ; and there are " smutters
"
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that will not remove the black contamination : and although it

is used for getting rid of all sorts of dust and dirt, its efficiency

in the treatment of smut is one of the tests of a good " smutter."

Probably the most trying difficulty in native wheat is the

presence of garlic. Grains of garlic are so nearly of the same

size and weight as a large proportion of the grains of wheat that

it is not possible to separate them. Thus the garlic passes on

to the grinding machinery, and produces terribly bad effects, for

the sticky tough contents of the grain smear and plaster over the

cutting or grinding surfaces, whether of millstones or rollers,

and thus effectually blunt them, and at the same time impregnate

the whole mill with the vile familiar stink. The loss arising

from this blunting is very serious, and it is surprising how mis-

chievous is the result of the admixture of only so few of the

garlic grains as will escape detection among the wheat. No
machine has yet been invented which can be relied upon to

make a complete separation. Garlic is avoided by the owners of

large mills like the plague, and no trouble should be spared by
the occupier of garlic-bearing land in eradicating the pest. In
the old small mills wheat mixed with garlic was ground on
separate millstones, to which the mischief was confined.

With regard to wheats of foreign origin, it would be difficult

to construct an exhaustive list of the impurities, or of the seeds,

grains, or pulse mixed with them. It may be said generally

that dust, lumps of mud, stones, sand, mouse and rat droppings,

worms, weevils, beetles, larv^ of insects, grains seeds and pulse

of all sorts, pieces of wood and iron, twigs, rope, twine, wire,

pieces of sacking bagging or matting, straw and chaff, are the
most frequent articles to be met with. There is, moreover, a
certain proportion of shrivelled or diseased wheat, and the shells of

wheat-corns of which the interiors have been eaten by weevil,

and in Californian wheats many broken corns.

These foreign wheats are purchased and delivered in large

parcels, and the better practice is first to free them from such
impurities as can be removed when the wheat is handled in
large masses— in short, to subject them to a preliminary clean-
ing before they are deposited in the mill granary. In order to

do the work rapidly, this rough process, by which it is sought
to remove all matters that are distinctly larger than the largest
of the wheat-corns and smaller than the smallest, must be
carried on by machines of very large capacity (some doing as
much as 1,000 bushels per hour each), and the streams or
layers of wheat in passing these machines must necessarily be
somewhat thick. In the more delicate and accurate cleaning
which will follow, it is necessary that the wheat should be spread
in thin streams, so that each corn may be acted upon, and thus
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the working capacity of these latter machines is much smaller. I

This roughly cleaned wheat is then conveyed to the granarv,
i

which for the economical handling of the wheat should be con-

structed so as to contain a series of vertical bins or cells, hopper- ,

bottomed ; from these it may be drawn as and when required

for use in the mill.

Before being ground, the wheat must undergo a more thorough
purification from extraneous matters and be subjected to a scouring

process. It is easy to imagine that if the wheat be passed in a

thin stream over sieves with the meshes or holes so aiTanered I

that the wheat may just pass through, all matters larger than

the wheat will be rejected ; and then if this wheat be passed over
^

another such sieve with holes arranged so as not to allow any
wheat to pass them, all dust, sand, and small things would be

|

removed. If then the wheat be exposed to a current of air,
|

all defective corns, or things which are of the same size as

but lighter than wheat, can be sucked or blown away. But it

will be apparent that the holes in the coarse sieve must be

larger, while those in the fine sieve must be smaller respectively

than the smaller diameter of the wheat- corns, and consequently

many things which are nearly of the same size and weight as

the wheat-corns may pass with the wheat. Among such things

are stones, bits of mud, barley, oats, rye, pease, vetches, and
cockles, and the problem is how to get rid of them.

I

For this purpose, machines are used in the operation of which I

the length of the wheat and other corns as distinguished from
j

those that are round is brought into play. The machines !

adopted for this purpose have for their principal member a
^

metal cylinder, the smooth surface of which, whether on the
j

interior or exterior, is pitted with hemispherical recesses of a

diameter about corresponding with the small diameter of a

wheat-corn. It is arranged that the stream of wheat shall be

repeatedly brought into contact with the surface of the cylinder, i

which is made to revolve slowly; in the holes all the round seeds

or other matters lodge, and are carried up by the revolution of
i

the cylinder to a point where they roll or fall out, and as they i

fall are intercepted by an arrangement which carries them out

of the machine at a point separate from that at which the wheat
is discharged. But as the wheat-corns would also enter these

holes endwise and project, a light scraper is applied to the
" pitted " surface, which knocks these corns out and they fall

back to the stream of wheat. By changing the size of the

holes the wheat may be picked up, and oats, barley, straws, or

such-like things left behind. A variation of detail enables the '

operator to separate almost everything from the wheat. In i

this department of cleaning machinery, very little remains to
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be desired, as wheat can be thoroughly cleaned, with scarcely

any waste of good wheat.

The wheat thus freed from other matters will still have dirt

attached to the skin, some dust among it, and pieces of mud
that have escaped separation on account of being nearly the

same size as the wheat, and occasionally stones. These stones

are present in wheats that have been thrashed either by flail or

by treading out on a thrashing-floor on the ground, and are

picked up with the corn. To detach and remove the dirt and

dust, to remove rough particles of the epidermis, and to break

up the particles of mud, the wheat is subjected to strong friction.

It is desirable, so far as possible, to remove the hairy beard and

the loose skin which covers the germ, and any other wrinkled

parts of the skin where dust may lodge—in fact, to polish each

corn. -The variety of machines constructed for these purposes

is great, as well as the materials and form of the operative parts.

The great distinction of the machines is in the difference be-

tween the"application of rough and rasping surfaces and smooth
surfaces ; and in the latter class of machines, between those

which accomplish the purpose by a beating action, and those

which attain the object by causing a friction of the grains among
themselves. For the purpose of polishing the grain and keeping

the skin as far as possible unbroken, the latter class is to be

preferred, and those having a I'asping or grating action ai'e to

be avoided. The casings of nearly i.11 these machines are con-

structed of perforated metal or woven wire, and no machine
is perfect in which the dust produced and the pieces of skin

detached are not at once separated from the wheat and carried

away by air currents to the dust-room. When wheats are

very dirty or the skins very rough, it is sometimes needful to

pass them through two or even three such machines in succes-

sion. It must be confessed, however, that there is room for

improvement in this class of machines, especially for those in-

tended for use in this country, where wheats of great dissimilarity

have to be used, requiring means (which do not exist) of regu-
lating the intensity of the frictional process. Finally the wheat
is to be passed through a brushing-machine, in which, while the
wheat is turned over in all directions, it is scrubbed by a brush
so as to remove any dust or particle of skin that may still be
lodged in the crevices of the corns. The wheat emerges from
this series of machines with a smooth polished coat, so that when
handled it is slippery to the touch and bright and glistening to

the eye, instead of being in the normal state of roughness and
dulness.

But there are varieties of wheat in which the dust and dirt

are so intermingled with the grain, and the mud is so stubborn,



96 Modern Imp'ovements in Corn-Milling Machinery.
j

that they cannot be removed by the process just described. '

Such, for instance, are the Indian and Egyptian wheats. I

These wheats require thorough washing in order to dissolve the
i

mud-clots and to free the grain from the attached dirt. Mingled
with these wheats stones are frequently found. There are

several types of washing-machines ; the best of them, in addition

to active agitation of the wheat in water, are so contrived as to

provide an upward current of water (into which the stream of
\

wheat is directed) of suflBcient force to carry the wheat with it

to another part of the machine, and not so strong as to lift the

heavier stones, which drop to a receptacle provided for them at

the bottom, and thus a complete separation is effected. The
wheat having been washed is allowed to drain, and is then

passed into a centrifugal drying machine. This throws off" much
j

of the water, but does not dry the wheat sufficiently for imme-
|

diate grinding. Some apply jets of steam to the wheat in the I

centrifugal drying-machine, with the object of driving out of the

crevices any dirt that may have escaped the washing process.

But in any case, if it be desired to grind the wheat within a

short time, a dryer employing artificial heat must be used. It ,

remains to be mentioned that no mode has been indicated of '

removing stones from wheat if the wheat be not washed. There
I

are machines contrived, and extensively used, for the purpose,

but none of them are perfectly effectual.
i

From what has been said it may be conceived how great are
'

the difficulties which millers have in cleaning and purifying
;

foreign wheats, and how great ingenuity has been put in action
|

and how much outlay incurred in overcoming these difficulties. !

In this respect our native wheats stand at a great advantage, as

they are delivered almost clean to the mills, and do not call for

the use of this elaborate machinery. It is to be feared that

millers do not estimate at a sufficiently high rate the losses they

sustain by the stuff" separated or lost in the cleaning process. ;

Some foreign wheats are so foul that to clean them, and even

then imperfectly, a removal of ten per cent, or more of the
,

original weight is necessary. In order that the miller may
know what his loss is, wheat should be weighed after clean-

ing, and the weight compared with the original ; its use at this

point affbrds a good instance of the usefulness of the automatic ,

weighing-machine. i

The wheat thus cleaned and purified may pass from the

cleaning department into the mill. It will have been seen that i

native wheats, so far as their mechanical treatment in the clean-

ing pi-ocess is concerned, should be preferred to foreign sorts.

It is not proposed in this paper to deal with tlie question of the

extent to which the comparative value of English wlieat is
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affected by its chemical composition or by the baking properties

of flour made from it. It is desired to show its advantages and
disadvantages from the mechanical point of view, and this seems

to be the most convenient place to state in detail the difficulties

of manufacturing it into flour, for it is in the modern milling

process which is now to be described that the difficulties occur.

The great drawbacks are the softness and looseness of texture of

the endosperm, the farinaceous part of tlie corn, the large pro-

portion of moisture which the grain holds, and the property

which native wheat possesses, even if it be delivered in "good
condition " and be stored in a well-protected warehouse, of

absorbing moisture from the atmosphere.

The largest proportion of the wheat-crop is now marketed
in the damp winter months, and in those months consequently

when wheat is in its worst condition. Immediately after a dry,

hot harvest-time wheat is in as good condition as at any time,

and also in the spring and early summer after it has been
exposed in rick to the influence of the drying IMarch winds.

But in winter the condition varies very much and very rapidly

with changes of weather, and a decline in price of English

wheat is often recorded " owing to poor condition," when there

is no change in the actual position of the market. Nor can
English wheat be stored in bulk for any long period without
risk of deterioration. Absolute dryness and firmness of texture

as opposed to toughness in any or however slight a degree is

far more important in the "gradual-reduction" process than it

was in the days of millstone-grinding, and for the reason that
the millstone accomplished its work by a combination of crush-
ing, tearing, and rubbing of a prolonged and violent kind, and
thus was able to detach from the bran the floury particles of the
grain in the shape of flour mixed with particles of bran, while
in roller-milling it must be remembered that the object is to

break the interior of the wheat into gritty particles and not into

flour.

The grooved roller-mills work with comparatively little

pressure, and the grain is subjected to a cutting action of very
short duration. The smooth rollers subsequently reduce the
(^ritty particles to flour by a crushing and rubbing action of a far

gentler and less prolonged kind than that exercised by the mill-

stone. In wheats that are dry the interior farinaceous portion
of the corn is easily cut away from the bran ; in damp or tough
wheats the flour particles adhere more closely to the bran, and
appear, instead of being easily cut or scraped off" by the rollers,

to be smeared into closer attachment with it. Further, such
particles of the interior which have not fallen into flour in the
original breaking process, when they come to be reduced by

VOL. XXIV.—S. S. H
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smooth rollers, possess a kind of adherence and plasticity which
causes them to be compressed into cakes or flakes instead of

cracking freely into flour. These flakes will not pass the meshes
of the " dressing " or sifting apparatus, and, instead of being

removed from the system at the proper points as flour, pass from
machine to machine as flattened particles, and thus, by appear-

ing in unlooked-for quantities in unexpected places, overload

the machines and interfere with their correct operation.

J\Ioreover, as the reduction or grinding is gradual, and ac-

complished by a series of rollers, at each passage through the

rollers more pressure than usual is applied in a vain attempt

to disintegrate the material. The result of this is greater fric-

tion, and consequently a higher temperature both of the rollers

and of the stufi" p^ing through them. This higher temperature

causes the excessive moisture present in the meal to evaporate,

and this moisture is condensed upon coming in contact with

the cool framing of the machines and with the surfaces of the

conduits, pipes, elevators, and conveyors through which the

ground material passes. The condensed moisture combines

with the flour-dust, with which all the internal spaces of the

machines and conveying apparatus is charged, and together

they form an adherent paste. If the hot moist air be not

drawn away from the roller-mills and dressing-machines, the

gauze with which the latter are covered is liable to be clogged,

and the machines become inoperative. The paste which forms

on the internal surfaces either ferments and becomes putrid

and stinking, or falls off" and gathers into balls or lumps, which

stop up passages, and thus by closing an outlet, it may be, from

a machine or conveyor, cause a " choke-up," one of the terrors

of the miller, and possibly a break-down and stoppage of the

whole mill. Again, it is easy to conceive that a material that

is merely flattened and will not break up into flour and pass

the meshes of the sifting apparatus, must be carried onward
through the system until eventually it finds its way to the offals,

and thus the yield of flour from such wheat is pro f.anto reduced.

These are but instances out of the many troubles which the

use of damp soft wheats occasion in roller-milling. And it is

because of these troubles that owners of mills on a lai'ge scale

will not employ native wheats in damp seasons. No concession

in price is sufficient inducement to them to risk the disorgani-

sation of the mill, and pi'obable loss of reputation, by turning

out inferior or irregular flour, and neither good quality nor

regularity can be attained if it be attempted to use damp wheats

in roller-milling.

There are, however, two modes in which these wheats may be

used. First, by submitting them to an artificial drying process
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of some kind ; or secondly, by mixing them with some desci-ip- '

tion of very brittle wheat, and allowing the mixture to lie for
I

a considerable time. With regard to the first expedient, few
^

mills are provided with such an apparatus, though formerly in
j

Ireland a kiln was the necessary accompaniment of almost every

mill. The objection to the provision of a drying apparatus is [

that it occupies much space, is required only in some seasons or
'

parts of seasons, and that wheat can seldom (especially if the

i provision exist) be bought cheaply enough to pay for the loss of

I

weight of the water evaporated and the expenses of the opera-

[ tion. Moreover, unless skilfully performed, there is a danger of

damaging the wheat by overdrying or irregularity of drying, :

and, after all, the dried wheats yield Hour of jDOor quality and '

flavour. Any neglect in the direction of allowing the moisture

which has been evaporated to condense on the surface of the

grain, causes a sour or bitter taste. Artificial drying is in no
j

sense a satisfactory substitute for sun-drying, and it is the
j

misfortune of our farmers that our climate is not well adapted '

for producing dry wheats, whatever its influence may be in

producing large yields. As there is now an abundant supply

of suitable wheat of foreign growth, millers will not take the

trouble of drying home-grown wheat unless they can make money
\)x doing so. The other way of alleviating the evil of damp-
n -ss is by mixing the damp wheat with some description of very

dry foreign wheat. Californian, Indian, and Russian wheats are 1

thus employed. The mixture must lie together for some weeks,

and the dry corn, which is selected because it is too brittle to

manufacture alone, absorbs some of the moisture of the native

wheat, to the mutual advantage of each sort.

In some mills each variety of wheat is treated separately,

and the resultant flours are sold either separately or mixed, so as

to produce the required standard of quality. Nearly all wheats
differ in physical characteristics : some are hard, others soft.

There are gradations of difference : some wheats, while tender or

mellow, are yet of a firm texture ; others are soft, and moist or
j

pasty. Some hard wheats are brittle, others are tough ; and
I

experience shows that wheats possessing these different charac-

ters require different treatment in the mill. For instance, it is

obvious that the farinaceous part of a mellow or tender wheat
will fall into flour more readily than that of a hard firm wheat.
Tlie latter would demand closer gi-inding and a more frequent

repetition of the process to reduce the interior to flour of the
-ame degi'ee of fineness as would be obtained by less severe and
less frequent treatment of soft wheat. Thus the mode of grind-
no; which is well adapted for the one Avould not be suitable for (

he other. For this reason the better practice is to grind the

H 2 !

I

1
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wheats separately. The American or Hungarian millers, whose
flour so largely takes the place of that formerly made in the

United Kingdom, have no such matters to consider, as they grind

only the wheat of their own district from one season to another,
,

and their processes require only such slight regulations as the

alterations of weather demand. The English mill has to be '

designed so that its work may be varied to grind to the best i

advantage alternatively either hard or soft wheats or any medium
j

variety.

A miller, to carry on his business with financial success, must I

be independent of any one source of supply, and must be able to

make flour of his standard quality from whatever may happen to
|

be the cheapest combination of wheats of the day. Each miller
j

(except those in a few districts) makes his own standard quali-

ties, which are known in the market, and he has to produce

these standards of uniform quality all the year round, notwith-

standing any difference in the variety of available wheats.

Although there is no doubt that better work may be made when
wheats ai'e milled separately, yet the difficulty of mixing flours

|

completely after they are made, and the greater ease, convenience,
i

and cheapness of mixing wheats, cause generally a preference to
i

be given to that course ; but in all cases there can be no doubt i

that each sort of wheat, on account of tjhe different matters it may '

contain, should be cleaned separately, and that the mixture of

wheats should be made after the wheats have been cleaned. If

this course be followed, the resultant mixture is composed of
,

grains not only of different characteristics, but also of berries of

various sizes, comprising for instance the large berries of the

native wheats, and the small berries of such as Russian wheats,
"

and the berries of all intermediate sizes.

The first process of the mill pi'oper is, in theory, to split the

wheat-corn at and in the direction of the crease so as to divide i

the two lobes, and thus to liberate any dust that may be deposited '

in the crease, and at the same time dislodge the germ from its

seat. This operation is accomplished with more or less approach

(generally less) to the theoretical idea by passing the wheat

between fluted rollers or corrugated discs, and it is clear that if
j

the rollers or discs be set at such a distance apart as would
j

correctly split the larger corns, the smaller corns would escape
j

untouched
;
and, vice versa, if the machines were set to split the <

smaller corns in the way desired, then the larger corns would be (

too much broken. Before then the wheat is fed to the first
j

breaking machine, it is " sized " or graded into two, three, or .»

perhaps four sizes, and each size is delivered to a separate

breaking macliino, whicli can thus be regulated accurately to crack

the corns to the desired degree.
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It has already been said that the purpose of the first stage

of the system is to break the farinaceous portion of the wheat

into small fragments and to avoid making flour. This end is

accomplished by a series of " breaks," varying in practice from

four to eight, the number most generally used being six. The
invention and development of the " roller mill," and especially

the adoption of chilled iron as the material for rollers, has in-

coutestably left the field in possession of that machine as the

best instrument that has hitherto been employed for the purpose.

The rollers employed for the breaks are grooved, generally so as

to leave teeth with a sharp edge, the grooves varying in number
from eight up to thirty to the inch. The operation of the breaks

is thus conducted :

—

The wheat is passed through the first machine, and the

broken pieces, then called " chop," are carried to a sifting reel

covered with coarse wire cloth, which allows all flour and small

fragments to pass through. What will not pass through is fed

to the second " break," which reduces the material to smaller

fragments and opens and spreads out the bran. This " chop
"

is taken to anothei' reel for the removal of all its finer parts,

and what remains goes to the third break, and so on through
the series, each succeeding roller-mill having rolls with finer

grooves than its predecessor, and the rollers being set so as to

leave less and less space between them. From the last roUei'-

niill the bran should emerge freed from all flour-bearing cells.

The reels by which the fine stufi" is sifted out between each
break are termed " scalpers." Recently, horizontal sieves have
been 'introduced to take the place of reels in the scalping

operations.

Ideal perfection of the breaking process would leave the bran
in large unbroken flakes, freed from all the flour-bearing cells of

the interior, and the farinaceous portion of the wheat should be
found in small pieces, and no flour should have been made in this

stage of the process. But in the practice of the mill the results

obtained are very far short of this ideal perfection. In actual

practice the products yielded by the breaking process are bran,
a considerable percentage of flour when tender wheats are used, a
less percentage from hard wheats, and " semolina," " middlings,"
and very fine middlings called " dunst." These three last are
the gritty particles of the interior of the wheat, which, after

"purification," under further treatment to reduce them to flour

by smooth rollers, yield the finest flours.

The bran and the flour from the breaks are finished com-
j
mercial commodities. The first operation after the breaks is

i a sifting process, to separate the gritty products from the flour,

by means of appropriate dressing-machines. But, as has been



1

102 Modern Improvements in Ccrra-Millvag Machinery.

already explained, these " grits " are mixed with bits of brau
of the same sizes, and many of them have bran attached to them.

They requii'e to be purified, and the class of machines to which
the name " purifier " has been applied is certainly the most
important in the histoiy of modern milling.

There are two types of these machines in general use : one
|

is known as the wind machine or gra\4ty purifier, while the I

other is the sieve purifier. la the former machine the semolina

to be purified falls through a succession of graduated and con-

trollable currents of air, by means of which the heavy pure

semolinas are freed from all the lighter particles, whether of brau
|

or of branny semolina, and these latter are again divided and
j

subdivided into various qualities. These wind machines can be !

used only for the larger sizes of semolina. For the smaller
j

sizes and for middlings sieve purifiers must be used. The I

essential part of these machines common to the veiy many con-
j

structions in existence is a chamber, air-tight on all sides except
'

the bottom, which is formed by a sieve covered with silk cloth

and having a rapid reciprocating or joggling motion ; the air in

the chamber above the sieve is drawn away by an exhaust-fan,
,

so that a current of air is created passing upwards through the
,

meshes of the silk cloth of the sieve. The material to be puri-

fied is delivered in an even stream to the head end of the sieve,
i

which is of a long and naiTOw rectangular shape, and passes I

along it in a thin layer towards the tail
;
by the mere shaking !

of the sieve the middlings arrange themselves in horizontal

strata, the lighter and more branny particles rising to the sur-

face, and the heavier and purer next the silk cloth. The slight

cuiTent of air passing upwards through the sieve assists this

operation, and the meshes of the silk cloth being proportioned

to the sizes of the middlings, the heavier and pure particles
j

fall through and are collected in a receptacle below the sieve,
|

while the lighter and inferior particles are kept in suspension
'

and pass onwards to and over the tail of the sieve, and any

very light particles are lifted up and earned away by the cur-

rent of air to a dust-room provided to catch them. " Dust-

catchers," which are in their various forms air-filters, are here

employed to catch all these very light particles. Recently, puri-
*

fiying machines have been constructed containing a filter in I

themselves, as well as a device by wliich particles that have been
'

lifted from the mass, but are too heavy to be earned away by l

the air-current, and would therefore fall back again, are inter-

cepted in their fall and divided fi-om the middlings.

All these processes of purification are very delicate opem-
tions, and all the gritty particles require to be accurately " sized,"

80 that each size may be treated by a machine having a current :
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of air exactly proportioned to tlie specific gravity of the semo-

lina or middlings to be treated. Tlie separation into sizes is

accoraplislied by sizing reels or sieves. And that there may be

no waste, by reason of flour-dust being carried off by the air

currents, it is of the greatest moment that all the semolinas and

middlings should be perfectly freed from all floury particles

before they enter the purifiers.

The importance of the purifying operations in " gradual

reduction " cannot be exaggerated. It is the foundation of the

success of the whole process. By purification a certain portion

of the flour-bearing cells of the wheat-corn can be completely

freed from the contamination of bran, and other portions can in

various degrees be made more or less free. From these pure

middlings the highest quality flours are produced, and the aim
and object of the miller is, by skilful manipulation of his machi-

nery, to obtain from wheat the greatest possible percentage of

pure flour, to be sold either as fine flour (and called, after an

American fashion, " Patent'"), or to be mixed with the various

lower qualities, which the mill must produce from the less pure

middlings and in the breaking process, and form what is called

" straight grade " or " straight run." While the ' purifier " by
enabling the miller to get rid of the admixture of bran specks

from the middlings laid the foundation of the process, the use

of the smooth roller-mill has been of immense advantage in the

same direction by its operation in breaking down or reducing
middlings containing bran specks to flour without cutting up
the branny particles to the same extent as millstones.

The stage has now been reached in our account of the

process when the semolinas and middlings obtained in the
"breaks" may be supposed to have been purified and to be
ready for reduction to flour. The reduction of these is accom-
plished in much the same manner as the " breaking " of the
wheats. Each size of purified semolina or middlings should be
cracked down on separate roller-mills ; the flour produced in the
passage between the rollers is to be sifted or dressed out. If the
particles remaining be still of sufficiently large size, they should
be re-purified, and passed on to other rollers, and then the
produce of those rollers is re-dressed, flour removed, and the
" gradual reduction " is repeated until no flour of value above
the worth of ofl"al can be obtained. But throughout this mid-
dlings reduction, there is a possibility of separating and remov-
ing branny matter at each purifying and at each grinding
operation, and the most is made of these opportunities. Each
different quality of middlings and each grinding yields a flour

of different quality, and these flours can be kept separate for sale,

or combined in any proportions that may suit the trade or
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demand of the mill. In Hungary as many as ten different quali-

ties of flour are made. It is in this part of the process that

there are the greatest differences of system and practice in mills.

It is now necessary to refer more particularly to the " roller-

mill " as a machine, and to attempt a, general description of the

points which are common to the many types of this machine
now in use. One function of the roller-mill in the " breaking"
process has been described ; the other duty of roller-mills is to

crush or grind into flour the particles produced by the breaks

after they have been " purified." For the first duty the rollers

are grooved or fluted ; for the second they are smooth. For
the " breaks " chilled iron rollers exclusively are used ; for the

grinding of the particles, chilled iron and porcelain rollers are

employed. Cast iron, cast steel, forged steel have been tried,

but the hardness of the coats of the wheat, and the various odd
articles of metal or stone that in spite of all precautions find

their way to the rollers, wear away these materials very rapidly.

Space cannot be given to a description of the vast variety of

roller-mills that are in the market, nor to a discussion of the

principles of their construction, or of the differences between
the many modes of accomplishing the same object. Such in-

vestigations are more appropriate to the journals of the milling

trade. A general sketch of roller-mills may, however, be at-

tempted. The rollers vary in length from 9 inches up to 40
inches, and the constructions most generally in use adopt dia-

meters of from 8 inches to 12 inches. Some engineers prefer

rollers of very much larger diameters. The grooving of a roller

when viewed in cross section has a saw-like appearance, varying

in fineness from 8 or 10 up to 30 or 35 grooves to the inch. The
saw-teeth also vary somewhat in form, and especially in the

depth to which the grooves are cut. One maker prefers a tooth

rounded instead of sharp at the point, but it is a form not much
used in this country. Oi\ the contrary, the general view is that

it is needful to keep the teeth of the rollers moderately sharp in

order that they may cut and not crush the grain, and yet with

not too keen an edge or they will cut up the bran. The groov-

ing even of chilled iron wears gradually, and the life of a roller

in an efficient condition may be reckoned at about two years.

The roller then requires to be regrooved. The grooves pre-

ferably are cut in a spiral direction, there being an idea that

better work is obtained by the scissors-like action of the teetli

;

but, however tliis may be, there is a real advantage in avoiding

the danger of the teeth of the two rollers interlocking and de-

stroying each other, as they would do if the grooves on each

were parallel with the axis aud the peripheries came into con-

tact with each other.
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Appliances are fitted to all roller-mills by which an elastic

pressure may be applied to the material passing between the

rollers. The smooth rollers accomplish their work more by a

crushing than a cutting action, and consequently greater pres-

sure is applied through them to the goods than is the case with

grooved rollers. And as the pressure is in proportion to the

length of the working surfaces, the greater the length the

greater is the pressure on the axles, and the greater the diflS-

culty in keeping them cool and the bearings free from wear,

so that of necessity smooth rollers are shorter than grooved

rollers. The surface of these rollers, though smooth, is not

polished ; the condition desired is that the surface of the metal

should be quite smooth to the touch, while it has a dull appear-

ance which has been likened to finely frosted glass. It is this

very slight roughness of surface which gives the rollers a slight

bite upon the material that passes between them, and thus, by

means of pressure and the difierence of speed at which the sur-

faces of the two rollers are made to travel, enables them to

resolve it into flour. It is because porcelain has a very slight

granular surface that some pi'efer to use smooth rollers of this

material.

A " roller-mill " consists of an iron frame of very solid con-

struction, containing generally one or two pairs of rollers, and is

fitted with all necessary appliances. Roller-mills have been built

containing as many as six pairs of rollers, but this construction

has been abandoned. In the ordinary type a pair of rollers is

placed horizontally in the frame, with their spindles in the same
plane ; the carriages or bearings of the spindle of one roller are

fixed to the frame ; the bearings of the second roller are movable
and adjustable, so that the second roller can be made to approach

or recede from the first roller, but always in perfect parallelism

with it. To apply pressure to the material to be reduced by
passing between the rollers various devices are adopted, em-
ploying either alone or in combination screws, wedges, levers

and weights and springs. But while it is important that the

pressure should be constant in amount, it is also necessary that

it should not be rigid, in order that provision may be made for

the recession of the movable roller if a piece of metal or other

ungrindable object should pass between the rollers. There
must be power to exercise the most delicate adjustment from
time to time to suit the work, and the pressure must be con-

stant and alike at each end of the rollers, and there must be an
arrangement for throwing the rollers instantly apart in case of

need, and of bringing them to the original relative situation

without entailing the trouble of readjustment.

Placed above the rollers is a hopper, containing the material
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to be ground, and fitted with a roller or other feeding device by
which the material is to be delivered to the meeting point of

the rollers in a thin, regular, continuous stream, quite equal in

volume at all points of the length of the rollers. Tlie feed

must also be capable of adjustment to the greatest nicety, and
is to be arranged so that the stoppage of the rollers or their

being thrown apart instantly stops the delivery of the feed.

There are devices innumerable for these and other subsidiary

points about the roller-mill. To the lower side of the rollers

are applied scrapers, for the purpose of removing any of the

ground material which may stick to the rollers. Very fre-

quently two pairs of rollers are arranged in one frame, all the

rollers being parallel and in the same plane. A duplication of

all the arrangements is then necessary. The material which
has passed between the rollers is collected in a hopper below
them, connected with a pipe which directs the stuff to any
desired point. There is a very common arrangement by which
three rollers are made to do duty as two pairs, the rollers stand-

ing one above the other, the middle roller being common to

each pair. All roller-mills are cased in so as to prevent the

escape of dust, and, as the rollers become warm by friction in

working, it is usual to draw away the warm air from the case by
the application of an exhaust-fan.

The motion is always conveyed to roller-mills by belts;

sometimes each roller is driven by a separate belt ; in other

examples each one of a pair is so driven, the other roller being

driven off the spindle of the first by cog-wheels. But either in

one way or the other each roller is separately driven. And it

is necessary to do so, because there is always a difference in the

speed of the two rollers of a pair, the difference being varied.

The proportions of the speed are some such as 4 to 5, or 3 to 4,

or 2 to 3, or 2, 3, 4, or 5 to 1. The mode of action is in fact

that the goods are held and passed on by the slow roller, while

the swifter movement of the fast roller in the case of the grooved

rollers cuts the stuff up, and in the case of smooth rollers drags

apart and disintegrates the particles to be reduced by a tearing

action projDortionate in violence to the difference of the speed of

the rollers and the amount of pressure applied. If a pair of

smooth rollers be run at equal speeds, their action is simply to

squeeze the particles that pass between them and flatten them
so that they emerge in the form of small cakes or flakes, while

those which are reduced by rollers driven at a differential speed

come from them in a powdery condition fit for sifting.

The ado])tion of the roller-mill has also demanded a modifi-

cation of the dressing-machine or silk reel. For, especially with

soft wlieats, there was discovered a tendency in the particles of
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the meal to appear in a " flakey " condition rather than in the

round and detached condition in which the millstone delivers it.

If it were attempted to dress out the flour from this flakey meal

by means of the ordinary reel, some of the " flakes" would pass

out at the tail of the reel, although only a very slight friction

was required to make them fall into flour. The invention of

the " centrifugal " flour-dressing machine overcame the diffi-

culty. It consists of either a cylinder or hexagon, of from two to

four feet diameter, covered with silk cloth, revolving at a moderate

speed, and having a central shaft furnished with arms to which

blades or beaters are attached set within a short distance of the

interior of the silk surface. These beaters revolve somewhat
rapidly, and throw the meal to be dressed or sifted against the

silk. The flour passes through the meshes, and the residue goes

on to the tail of the cylinder and so out of the machine. The
slight friction is sufficient to disintegrate the little flakes. As
these cylinders are very much shorter than the old reels, much
space is saved in the mill by their employment.

An important point remaining to be noticed is the question

as to the comparative amount of flour which can be extracted

from a given quantity of wheat by one process or the other.

Under the millstone system it may be said that about 75 per

cent, of the original cleaned wheat was an average yield ; under
the roller system practice varies very much ; in the best mills

and from the dryest and best wheats 75 per cent, is to be

obtained, but it may be said that from 68 to 72 per cent, has

been the more general result. It must, however, be remembered
that the 75 per cent, of millstone flour contained a proportion

of what is now ranked as offal, and that the smaller percentage

of roller-made flour is of much better quality than the mill-

stone flour.

Under the low-grinding millstone process, nearly the whole
of the flour yielded by the wheat ground was of one quality,

alterations of quality of flour being attained by varying the sorts

of wheat employed. Under the gradual-reduction process very

many qualities of flour are obtained from the same wheat. The
best flours made from wheat even of cheap and inferior quality

may be better than millstone flour made from the most expen-
sive and finest wheats ; while from appropriate wheats a large

percentage of fine flour selling at a high comparative price may
be extracted, leaving the remainder equal in quality to the whole
quantity of flour produced by the millstones. It is the better

quality and higher value of the flour made by the gradual reduc-

tion process that has induced mill-owners to expend in building

and refitting mills sums that have been estimated at several

millions sterling. The earlier adventurers, even with the draw-
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backs arising from the defects of an undeveloped system, did

well, and their more hesitating neighbours have been compelled

to follow the example of the leaders. In fact, the standard

qualities of flour have been very much raised of late years, and
millstone flour is now no longer saleable in competition with
roller-made flour from the same wheats.

In this sketch of modern milling in this country no more
has been attempted than to show the general effect of the revo-

lution that has taken place in machinery and in practice,

and the difiiculties that now present themselves in the way of

adapting the new system to the reduction of our comparatively

soft native wheats. Until some fresh development takes place,

the demand from millers will be for dry firm wheat with a clear

sharp fracture, and damp soft wheats will be a drug in the

markets. It is, however, certain that finality in the art or

practice of milling has not yet been attained, and that me-
chanical science will sooner or later provide a simplification of

the somewhat complicated processes now in use, as well as means
whereby wheats in the condition of average English crops may
be reduced to flour without the drawbacks that now stand in

their way and reduce their prices as compared with their foreign

competitors.

V.

—

The Practical Value of Bung as Compared with Artificial

Manures. By R. Vallentine, Burcott, Leighton Buzzard.

The chief object of this paper is to show by a variety of evidence,

in short compass, what is the 2»'actical value and cost of manui'e

obtained by the consumption of some well-known kinds of cattle-

food. In order to obtain some standard—some starting-point

—to elucidate the subject, I have calculated the rate of increase

of carcase weight of nearly all the classes of cattle exhibited at

the Islington Shows for three years past. For the purpose of

giving as clear a statement as possible, the average age in

weeks is given, and the rate of increase of carcase or butcher

meat is ascertained, by a rule applied to the known living

weights. The actual carcase weight of several of the prize

beasts has been obtained from the butchers who killed them,

not only for the cattle at one Show, but at several.

The dead weight in proportion to the living for fat beasts

runs from G2 to 72 per cent. The best animal at the Show of

1885 had a proportion of 70 per cent, of carcase weight. Some
others had only G2 and Go per cent. It is a general rule, how-
ever, in all the classes to allow C6f per cent, for the dead
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weight—viz. to take off oue third of the living weight. The
greatest amount of increase of any animal in the 1885 Show
was No. 80, which made a return of about 13 lbs. per week,

according to the rale of calculation. The smallest rate of

increase is only 5 lbs. per week—a wide difference. The relative

cost of feeding must, however, in all cases decide where the

greatest profit or smallest loss may be.

In the tabular statement on page 109 it will be observed as

a coincidence that the average weights over three years are so

much alike.

Most cattle-feeders know that early maturity should be
aimed at, with a view to profit. These tables show most
distinctly how much greater the increase is per week under two
years than at any greater age.

!b5.

The differeut classes vnider two years showed in 1885 an average gain of 10^

» „ tliiee „ „ „ 8^

» four ,y » 7f

Year after year the result is pretty much the same. If

there are any doubts whether fattening cattle on dear food is a

paying concern at any age, there need be no doubt whatever

that it is a costly piece of business to keep a beast of only

100 stones for two years afterwai'ds. Not only does the animal

make less return per week, but even consumes more food.

Some years ago Sir J. B. Lawes carried out an experiment

at Woburn Park Farm on fattening oxen. The number under
trial was 44, and the experiment was continued for 53 days.

Everything connected with it was carried out with the greatest

care and skill. Detailed accounts are given, with very minute
particulars. All I now aim at is to give an abstract of the kind

and quantities of food consumed, litter used, &c., and then work
out the cost according to my own plan. Sir John Lawes says

nothing whatever about the profit or loss. To get at anything

like a standard for cost, the market prices of eveiything in

connection with the experiment must be given, besides a charge

made for attendance and interest on capital invested.

Food, &c., used in tiik Experiment.
\hi. £ -1. d.

]
'1 ,804 linsoed-cako, and llnseed-meal compound, at Irf. per lb. Gl 13 8

.'50,097 clover cut into cliafF, at-4s. per cwt 64 8 0

124,115 Swedish turnips, at Gd. per cwt. . . . , . 27 14 0

44,566 litter, at 2s. per cwt 30 16 0
190,853 dung—44 oxen = 333 weeks of 1 beast, attendance,

interest, &c., at Is. . . . . . , 16 13 0

Total Cost . . , 210 4 8
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lb-.. lb:. £ g, d.

The increase of live weight 4,558 = 2,734 meat at 8d. per lb. = 01 9 4
There were 85| tons dung, which costs nearly 285. per ton = 118 15 4

210 4 8

Carcase increase per week, 8 lbs. at Sd. = os. id.—Total cost per week
12*. 7id.

The following figures are taken from tlie reports of Dr.

Voelcker's "Wobnrn experixaents for the Royal Agricultural

Society of England :

—

Bullocks making Mamire for Permaxext "Wheat Experiments.

['Journal' for 1880, Tart I., page 131.]

cwts. qrs. lbs.

Xo.l . . 9 1 3 \
, .

2 , . 9 1 24
I

Total weight of four bullocks on
"

3 . . 10 0 8 1" October 3, 1878 : 1 ton 18 cwts. 15 lbs.

„ 4 . . 9 1 8 J

Each bullock received daily as food : 4 lbs. decorticated cotton-cake,

about 6^ lbs. Indian corn-meal, 48 lbs. of white turnips, and 8 lbs. of wheat-
straw chaflF ; and by November 5, that is in 5 weeks, they had consumed :

—

£ s. d.

Decorticated cotton-cake . 5 cwts. at 8s. per cwt. 2 0 0
Indian corn-meal ... 8 cwts. at 7*. „ 2 16 0
AVhite turnips ... 3 tons, at 10*\ per ton 1 10 0
T\'heat-straw chafl". . . 10 cwts. at 2s. per cwt. 2 3 0

8 9 0

and trodden into dung 11^ cwts. of wheat-straw cut into chafF of about
2 inches in length. The dung made 2{ tons, when rotten.

On November 5, the bullocks weighed as foUows :

—

Gain from October 3 to
November 5= 5 weeks.

CKts. qrs. lbs. qrs. lbs

No. 1 . . 9 2 5 . . 1 2"
„ 2 . . 9 2 17 . , 0 21 I

Total gain in 5 weeks
;

3 . . 10 1 27
4 . . 9 2 26

1 cwt. 1 qr. 4 lbs,

This is equal to 1 bullock for 20 weeks. Calcidating that the carcase
weight would be equal to jj,

of the live weight, the total carcase increased
weight would be 86 lbs., or about 4^ lbs. per week per bullock.

£ d.

The cost of food and litter brought down . , 8 9 0
Attendance, interest, &c,, at Is. per week . . 10 0

9 9 0
Cr. 86 lbs. meat, at Od. = 3 4 6

45 cwt. of dung produced, cost 21. 15s. per ton =646
The cost of the food and litter are put at market prices, including rail

and road carriage. Eoots at 10*. per ton under market prices. Cotton-
cake and maize-meal have been dearer than charged above, though cheaper
now. On the other hand, the return for meat at dd. per lb. is more than the
value at present. Food, meat, &c., fluctuate so frequently in value and
cost that no exact prices can he fixed upon ; the object is to get as near an
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approximation as possible without running into fractions. In tlie Woburn
experiments the prices of oil- and cotton-cakes and maize are sometimes
given, but for the clear understanding of the object of this paper uniform
prices will be used as standards.

Bullocks making Manure for Barley.

[' Journal ' for 1880, Part I., page 137.]

Four bullocks for 5 weeks each, equal to 20 weeks of 1 beast. Total
increase 2 cwts. 2 qrs. 3 lbs. live weight = 169 lbs. carcase at Qd. per lb. =
6^. 6«. 9d. Meat 8| lbs. nearly per week per bullock.

Cost of food, litter, attendance, &c., as for wheat manure :

—

£ s. d.

9 9 0
6 6 9 Credit meat

3 2 3 Cost of dung

45 cwt. dung, at 27s. Gd. per ton = 3/. 2.^ 3d.

['Journal,' 1881, Part I., page 113.]

Four bullocks for 5 weeks each, equal to 20 weeks of 1 bullock.

Total live weight increase 1 cwt. 3 qrs. 1 lb., equal to 118 lbs. carcase

—

£t s. d.

at Qd. per lb. = 4 8 6 Meat, 6 lbs. nearly per week per beast.
45 cwt. dung = 5 0 6 Dung cost at 45s. per ton.

9 9 0

Altogetlier twenty-four experiments have been calculated in

tlie same manner as the examples given. The food, litter, and
attendance go to the debit of the beasts, the meat and manure
to their credit. A summary of the whole is given on the op-
posite page.

I have now, I think, adduced sufficient evidence to show
that, whatever kind of food cattle may be fed upon, the average
rate of increase in carcase weight per week amounts to only
about 8 lbs. The pick of beasts at the leading shows ; the
feeding experiments carried out with forty-four head at Woburn
Park Farm some time ago by Sir John Lawes ; and the experi-

ments lately going on, and being continued at Woburn under
the accomplished management of Dr. Voelcker for the Royal
Agricultural Society of England—all agree at least in one
point, that only about 8 lbs. of meat per week can be calculated

upon from animals of ordinary age. The best boxes, the best

attention, the best, dearest, and most palatable food, in any
quantity, has only hitherto produced about 8 lbs. of increase per
week—on an average of all the best fed cattle in England.

Dung is merely what is added to the straw. If one waters
one ton of straw and does nothing else but let it lie about for a
time, something like four tons of mere wet straw-dung may be
obtained. The manurial value of a ton of straw is estimated at
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Summary of the Cattle-feeding Experiments.

Kind of food
\Vecks=to

I beast

Gtvin per
week in

lbs. carcase
Total cost

Cost per
week

Cost of dung
per ton

weeks lbs. £ s. d. £ s. d. £ J. d.

Cotton-cake and maize 20 9 9 0 0 9 5 2 15 0
20 H 9 9 0 0 9 5 17 6
20 6 9 9 0 0 9 5 2 5 0

Ditto 20 H 9 9 0 0 9 5 2 15 0
15 104

8f

9 7 0 0 12 5i ICS
15 9 7 0 0 12 5| 1 15 0
12 4 18 0 0 8

2" —
12 14i 4 18 0 0 8 2 —
13 5 6 17 6 0 10 7 16 8

13 6^ G 8 6 0 9 lOi 12 1

Cotton-cake and maize- 11 5 10 0 0 7 10' 17 6
meal

Ditto 14 8 5 10 0 0 7 10 0 18 0
Ditto U 12 5 10 0 0 7 10 .—

.

Ditto 1-1 n 5 10 0 0 7 10 16 6
Cotton-cake, maize . . . 40 91 25 10 0 0 12 G 1 10 0

40 28 0 0 0 13 9 1 18 0
Cotton-cake, maize . . . 27 10| 14 19 0 0 11 1 10 0
Linseed . . 27 9 18 9 0 0 14 0 2 5 0
Cotton-cake and maize 27 11 20 13 7 0 15 3 1 18 0

27 7 23 2 7 0 17 0 3 3 9

Cotton-cake 17 3 8 1 G 0 9 5 1 17 6
Maize-meal 17 6 7 10 9 0 8 10 15 9

18 7^ 8 2 G 0 9 0 13 2
18

' s 7 11 9 0 8 4 0 IG 7

Average .... 8 0 10 5 19 8

about ten shillings, therefore four tons of merely wetted straw

is only worth half-a-crown a ton as dung. On the other hand,

if a ton of straw be used as litter for twenty weeks for a fatten-

ing bullock, receiving about 17 lbs. per day of cake—say of

cotton and linseed cake—besides clover, hay, and roots, the

original ton of straw has most costly additions made to it. Is

the manure worth the extra cost and additions ? Most people

would answer no. As few farmers have either boxes or covered

yards to preserve any kind of manure, what part of the original

value of the manure in the food would remain after repeated

washings ? Just in proportion to the number and thoroughness
of the washings, we may suppose ; and these are frequent

enough iu all ordinary seasons. Again, when dung does con-

tain a good percentage of nitrogen, it seldom shows such favour-

able results in the crops as artificial manures, containing much
less in quantity, but in a more readily available form.

The cost of oil-cake dung is apparently very great. The
notion that the land will get richer is true ; but will the ordinary

farmer who makes it get richer or poorer ? Artificial manures
VOL. XXIV.—s. s. I
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have hitherto produced crops of both corn and roots fully better

than dung. If dunging is partially or wholly left off, the crops

fall off. Then where is the permanency of dung ? If artificial

manures containing both phosphates and nitrogen are used, it is

known on the best possible authority—that of Sir John Lawes
—that after raore than forty years' trial, neither does the soil

get poorer nor the crops get worse. Further, dung may be
applied in very large quantities to all kinds of crops, and
although the soil becomes richer and richer, the crops never

increase in proportion, nor yet at all in fact : as the yield of corn

on dunged land—dunged heavily for forty years—does not in-

crease.

People who know least about artificial manures condemn
them. Many say nitrate of soda is the great criminal charged

with scourging, wearing out the land, and doing all the evil

possible in every respect to the land. Can an authentic account

be really obtained of any farm that has been really injured by
the judicious use of artificials ? If land becomes poor and full

of couch, and is dressed with nitrate of soda or such like to

make a struggling corn-crop grow, what then if the couch
grows faster than the corn, and such a system is continued ? Is

the manure to be blamed for making the pest grow ? If the

farmer fails because the couch succeeds too freely, is it right

that the manure should have all the blame ? What farmer who
knows anything much about artificials would use nitrate of soda,

or ammonia salts, year after year, alone, without phosphates ?

No one could continue to do so without loss. This ought to be
the greatest reason for having little fear of the land, as by an
exhausting process the farmer would injure himself. Neither

could any one, if he wished to take a farm for a short period to

exhaust it of latent condition, be able to do so, without loss,

through moving stock, implements, and all his belongings to a

new farm, and from it again in two or three years
;
therefore, if

the right system of manuring were not carried out, the crops

would fall off, so that it really would not pay any man to try to

continue to wear out the land. Experiments merely continued
year after year to determine certain points are only guides to

establish principles, but are not, of course, intended for general

practice.

On the opposite page is a summary of the experiments
carried on at Woburn for ten years, from 1877 to 188G, on the

continuous growth of wheat by artificials and by dung.
These estimates are, of course, only approximations, but are as

nearly right as they could be at the time they were made ; the
same principle, however, of calculation ai:)plies to all. It is very
evident that there is much less loss in gi-owing wheat without
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Average Yield of Wheat for Ten Years at Woburn, with
THE Approximate Cost of Manures, Seed, Rent, Cultiva-
tion, AND Harvesting ; also the Value of the Crops.

f-t c5
a o"

a a > -3

of

Plo

M.mures per acre
o . Value

of the
straw

Value of

corn and
straw

v^Oit or
manure

t,

culti

,

seed,

Gain
per
acre

Loss

!§

*i
S 5

3

£ s. d. £ t. d. £ s. d. £ £ J. d. £ s. d.

1&7 Xo manure . . . 17 m 1 14 8 5 2 8 4 1 2 8

2 200 lbs. ammonia 1

25 24i 2 9 0 7 10 0 1 10 0 4 2 0 0 —
3 275 lbs. nitrate of)

24 251 2 11 0 7 7 0 1 10 0 4 1 17 0

4 Minerals onlv . . 17i 1 14 8 5 4 6 2 10 0 4 — 1 5 6

5 Minerals & 400 lbs.-

ammonia salts .

,

38 41§ 4 3 0 11 15 0 5 0 0 4 2 15 0

C Minerals & 550 lbs.
\

nitrate of soda . J
m 44 4 8 0 11 14 8 5 0 0 4 2 14 8

11 B About 8 tons dung.->

Cost, as per table,

29s. 8rf. per ton.

Money value of
27 27 2 14 0 8 2 0 11 17 4 4 7 15 4

food = 21s. 3d. per

any manure, than with too costly dung. Thirty-eight bushels

of wheat for ten years by artificials, many of the seasons being

bad yielding, is at least ten to twelve bushels per acre above

the average of the country farmed in the usual way. On the

dunged plot there is a loss of 11. 15s. 4cZ. per acre annually : so

that in ten years there is a total loss of 1*11. 13s. 'id., which is

more than the value of farming land. The money value of

the food consumed would be 8Z. 5s. Id.., so that whatever way
the subject is treated, the result is unsatisfactory. The land has

become debtor to a very large amount for a supposed latent im-
provement.

Cattle-foods of various kinds no doubt contain the amounts
of manurial ingredients which chemists assign to them, and the

loss by consumption may also be fairly enough estimated. For
all this, in real practice, by making dung from dear food and
applying it to the land, there is usually a considerable loss

when the crops are produced. Dung does not act so quickly

as artificials, a small percentage only coming into immediate
use. The residue of the dung left after assisting one crop is

subjected to continual loss by the usual rainfall in winter, and
this for the four or five years .that elapse before dung is again

applied.

In very wet seasons even dung produces no very visible effect

on crops. The soluble ingredients of value may be washed away as

soon as produced. Whatever theory there may be on the matter

I 2
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of loss, almost every farmer found tliat in tlie unusually wet

season of 1879 the dunged crops appeared to suffer as much as

where artificials were used. Nor were the crops much better

after any kind of manuring than where nothing was applied.

Practically, however, there is an enormous loss of manurial

matter from dung before it reaches the field. There is not one

farm out of fifty provided with boxes or covered yards to protect

the dung from being wasted by washing. In too many instances

I have not the slightest doubt that much more than half of the

most valuable ingredients of the dung are washed away and
utterly lost, so fixr at least as the producer is concerned.

Compensation clauses for estimating the unexhausted value

of cattle-food in manure must be liable to many considera-

tions before any proper estimate could be made of what might

be supposed to be left in the land years after the supposed

rich dung was applied. It might be possible enough for

20 tons of oil-cake to be consumed annually on a farm, by
dairy, young stock, or even fattening cattle, and that, by the

manner of wasting the manure in open yards, not lOL worth

of the original manui-ial constituents of 20 tons of cake might
be left for the field. In a general way, with large open
yards, it is a mere waste of money to purchase dear food with

the double object of producing meat and rich dung at the same
time. As a rule, therefore, the ordinary farmer looks mainly to

the cost of producing meat at the smallest cost for purchased

food, without any particular calculation about the maybe hidden

value of the dung. Although rather poor, clean land is much
to be preferred for entering upon than very foul land which has

a charge against it for unexhausted manures. The unexhausted
value of manures is altogether a most intricate subject.

The field at Woburn where the experiments have been carried

out had no doubt a good deal of unexhausted manurial matter

left in it when the experiments commenced. I remember nearly

fifty years ago that the land was heavily dunged with rich fat-

tening cattle manure for swedes and mangolds. The crops

were heavier about that time than they liave been of late. It

was the system then to consume one half the root-crop on the

land by sheep. The sheep were liberally fed with oil-cake,

corn, and hay or clover chaff. The first crop of the com'se had
a heavy dunging. The second crop, barley, was too rank, and
fell down long before harvest. To consume a quantity of the

produce on the land, and to supplement this by cake, corn, &C.,

tended, as a matter of course, to produce heavy crops. This

was the system pursued for a long time on the Woburn Park
Farm. There need scarcely be any doubt that the dung pro-

duced by fattening cattle at Woburn fifty years ago cost about
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as much per ton as now. I remember the heav'y crops of barley

perfectly well, as I was a working pupil at the time, and the

laid twisted corn was a difficult task for me to cut with the point

of the scythe.

Very high farming was carried on at Woburn during a

long course of years, and no doubt there still remains some of

the unexhausted value of the manures in the land. Whether
any one can ever recover and make a profit of the residue

remains an open question. The Ducal family at Woburn have,

for a century at least, at all times shown a great interest and
taken a distinguished lead in agricultural affairs, and the experi-

ments now being carried on at Woburn will annually become
more and more valuable as guides to both landlords and tenants.

It is well known that a very great prejudice long existed

with many owners, and also occupiers of land, against artificial

manures. At present opinions are ,on the whole very much
changing. At one time a farmer was supposed to take—should

take-=-at least as much weiofht of dung into the field as he ex-

pected to take tons of roots out ; and nothing could ever be

expected to make anything grow so well as dung. At present

one ton of artificial manure of the best kind may, with a favour-

able season, produce 100 tons of roots.

There are many points to be considered regarding the en-

richment of the land with dung, &c., as a supposed permanent
improvement. Land can, it is well known, be much enriched

by large and repeated doses of good dung. All agree in this.

Where people disagree is whether the improver of the land is

able to improve himself—able to make the dunging pay ?

Some of the Woburn experiments tend to show that the

soil must have retained some proportion of the unexhausted
manures previously applied. In the rotation experiments it is

obvious that the land must have been in more than average

condition when it produced 19 tons per acre of roots without

any additional manure. Phosphoric acid is chemically proved

to be retained by almost all kinds of soil for very long after

dung or superphosphates have been applied. Bone-dust was
used as a manure at Woburn before the discovery of dissolving

bones by acid was made known to the world. The largest

fragments of the bone-dust applied long ago may still have some
infiuence over the crops.

Sir John Bennet Lawes has shown that even superphos-

phates, more than thirty years after their application, have had
a decided effect upon the increase of the crops where nitro-

genous manures were applied on the mineral manured part

;

and on other parts where no minerals had been previously

applied, the crop was inferior. Mineral manures for corn-crops
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—minerals alone—are, however, of scarcely any use. This has
been thoroughly well proved by such a number of diversified

experiments that it appeal's scai'cely wortli while to try to prove
over and over again what has been already set at rest.

Sir John Lawes' experiments, carried on for such a long
period, show that minerals alone for the first sixteen years pro-

duced 17^ bushels of wheat per acre. Tlie Woburn experi-

ments for ten years also produced 17^ bushels of wheat per
acre. Many other experiments have been recorded of trials

with mineral manures for corn. They have all, as a rule, had
the same unpaying result.

Average number
o£ bushels
per acre.

The WoLurn experiments -witli mixed minerals and ammonia salts . 38
The Rothamsted experiments, 32 j'ears, with mixed minerals and

ammonia salts .......... 36
The Rothamsted experiments, IG years, with minerals and nitrate

of soda 35^
The second period of 16 years the nitrate of soda increased yield to . 36|
The Rothamsted plot, 32 years, with 14 tons of dung annually . . 33 J

Practically, ammonia salts with minerals produced the same
results as nitrate of soda with minerals. The crops with nitrate

increased, however, rather than diminished during the last

period of sixteen years. Here, then, is the best evidence that

no danger to the land need be feared from the proper applica-

tion of artificial manures. Sir John Lawes' own words are

:

" When large crops of wheat have been grown by the applica-

tion of nitrates, or salts of ammonia, with mineral manures, the

soil does not appear to have gained or lost fertility."

The working out of the various feeding trials at Woburn
which I have given might of course be treated in a very

different manner. What is called the spending value of roots,

hay, straw, &c., might be charged at any low price, if it were
the object to make it appear that the fattening of cattle was a

fairly paying business. It must, on the other hand, be obvious

that if swedes were charged 5s. per ton, hay or clover 21. per

ton, and straw and labour allowed for nothing, much of the

farm produce would return a very small amount of money.
All calculations connected with the fattening of stock on

purchased and valuable home-grown produce should take every

local and accidental circumstance into account. For instance,

the straw at Woburn is charged at the market value of 2/. per

ton. In my own village, only ten miles off, straw has, for ten

years past, averaged nearly '31. per ton. In some other dis-

tricts, straw has made at times bl. per ton and hay 71., whilst

roots have fetched from 12."}. to 20s. per ton. It is therefore

quite clear that, if the calculations which I have given have
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any trutli at all in tliera, a great loss must be sustained by
an unvarying system of turning all kinds of produce into meat,

and fondly nursing the idea tliat if the value is not returned by
the meat produced, the dung produced will make up all losses

in the long run. Of course, meat might get very dear, and
fann produce of so little value to sell, that it might be turned

into meat. Artificial manures might also become dearer. In
fact, the price of almost everything varies from time to time, so

that no rigid system can be always right, unless it is to buy in

the cheapest and sell in the dearest market, whenever it is at

all possible to do so.

I shall now give a short account of my own personal es-

perience in fattening cattle, and also on the use of artificial

manures. For a good many years I managed farms for gentle-

men in various districts. On every farm a good many cattle

were fattened, chiefly with the object of making manure. In
some cases cattle were house-fed throughout the whole year,

summer as well as winter. The land was on the whole fairly

good, and the crops produced were generally good also. The
results, however, of the whole system of farming were that very

small profits were made. The capital employed was large, the

percentage obtained for it on the average was very small. In a

few cases of weighing the cattle alive and proving the rate of

increase by the carcase weights, rather under 8 lbs. of carcase

weight per week was obtained. My experience therefore, as

far as it went, showed that an increase of about 8 lbs. per week,

as stated in the Woburn experiments, was a fair average in-

crease.

Since I commenced farming, thirty-three years ago, on my
own account, a different system has been followed from that

which gentlemen of large means thought proper to adopt. My
farm of 300 acres contains about 240 acres of arable land. For
a time one fourth of the arable, 60 acres, was devoted to growing
swedes and mangolds. The average crops have not exceeded

10 tons per acre : sometimes 20 to 30 tons, another time 10 tons,

down to nothing with swedes, and in wet seasons only a few
tons of mangolds per acre.

For several winters about 60 head of cattle were fed in open
yards, and consumed about 1^ cwt. of roots each per day. The
whole of the straw was consumed as food and litter. The rate

of increase of meat, carcase weight, was only about 6 lbs. per

week. During 20 weeks' feeding, the money return per week
ranged from 4s. to Gs., according to the progress of the beasts

and the price of meat. In open yards the cattle made about

half a ton of dung each per week. In a tabular form it may be

observed that by charging a low value for the swedes and
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fodder consumed, the dung, sacli as it was, -was also obtained at

a low price.

Cattle-feedixg ox Roots and Straw : Cost per Week.

Br.
lOJ cwt. roots per week,

at 8s. id. per ton . .

3 cwt. fodder and litter,

at 6c?

Interest, attendance, &c.

0 4 41^

Cr.

6 lbs. meat at Qd. . .

10 cwt. of dunof, cost

s. d.

4 0
2 10^

£0 6 lOi

The dung at this rate would cost 5s. Qd. per ton.

£0 6 10^

Cattle-feeding on purchased food and home produce of hay,

clover, and roots, based upon previous calculations, shows such

results as might be expected now. When the allowance of

roots is confined to \ cwt. a day instead of 1^ cwt., of course

three times as manj^ cattle are required to consume a given

quantity of food.

The approximate cost of fattening cattle on partly pur-

chased food, at the present low prices, the cost of cotton-cake,

linseed-cake, and maize at the very lowest average price

delivered on farms, would amount to about per ton.

Present assumed Cost of Fattening Cattle per Head
PER Week.

Dr.
8 lbs. cake and meal per

day, I cwt. per week,
at 71. per ton ....

1 cwt. clover or hay, at

3«. 6f/. per cwt . . .

1 cwt. litter, at6(i.percwt.

3^ cwt. roots, at od. per

cwt
Interest, attendance, &c. .

0 3 6

Cr. £ 1. d.

8 lbs. meat, at 8rZ. . . . 0 5 4
5 cwt. dung, if in boxes,

cost 0 4 8

£0 10 0£0 10 0

The dung at this rate would cost \Ss. Sd. per ton.

A hundred and eighty head of cattle, fattened at this rate

for twenty weeks, would cost for dung during a winter the large

sum of 840Z. If all this dung were applied to the root-crop, the

cost would amount to 14/. per acre. If 810/. stood for all the

arable land, the cost per acre would come to 3/. 10s.

Tlie cattle fed on roots and straw alone would produce 600
tons of dung or so, neither hay nor clover being used. This
poor dung, at 5s. 9(1. per ton, only amounts to 172/. 10s., or

667/. 10s. less than the cost of the purchased and dear food

manure. Jf, therefore, 200/. were spent on purchased artificial

I
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manures to supplement the poor dung, equally good crops

might be obtained as by depending wholly on rich, but too

dear, dung. It may easily be remarked : But who would go

such ridiculous lengths as to attempt to fatten 180 head of

cattle on a small farm ; one half as many would be quite

enough, and the rest of the roots might be consumed by sheep ?

The reply to this is, that the land is not suited for treading by

sheep. Further, if it is supposed that half a dozen old cows,

placed here and there in corners, and fed frequently at a cost of

15s. per week, are useful as manure makers, why should not

the system pay equally well, or better, on a larger scale ? An
ordinary farmer may be able to afford to keep a few oil-cake

feeders, but he would be an extraordinary farmer who would
increase his cattle from 60 to 180, without finding out that

his system was too costly, and an extra capital of 3,0001. or so

required.

My present system of farming is to aim at keeping up the

manurial condition of the land, so that it may produce good
crops at the smallest cost for manure. For years past, my main
reliance has been placed on artificial manures. Some dung is

made and some bought, but it is found to answer best, as a rule,

to sell hay and straw and purchase manures. The land is

barely second-class, but for all this, in suitable seasons, the

crops have certainly been better than the crops of those average

farmers who mainly depend upon dung. Profits on an average

over thirty-three years would be considered fairly good by most
people. In parts of half a dozen fields, no dung has been
applied for about forty years. On the parts entirely manured
by artificials, the crops, save on one part of light sandy soil, are

quite as good as on the parts dressed with dung. The yield of

wheat averaged fully 4 qrs. over twenty years. Every kind
of crop, excepting the seeds, is annually manured with either

nitrate of soda, dissolved bone superphosphate, mineral super-

phosphate, or a mixture of all. The land was never rich, nor is

it rich now, as when any portions are left (as some are every

year) without any manure, the yield of corn is a good deal

under what is manured. Parts left without any manure for

either mangolds or swedes showed a miserable crop of only

about two tons per acre. The cost per acre for manure of all

kinds for the 240 acres of arable does not now amount to more
than 360^., or 38s. per acre. All kinds of artificial manures
are now much cheaper than they were some time ago. The
manures used on this farm are bought at one third less money
than they once were.

Many experiments have been tried from time to time, and
some of them are reported in the ' Journal ' by the late Dr.
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Yoelcker. For several years potass was applied to all kinds of

crops, but witliout any sign of doing good. Xor liave silicates

been found of any advantage. The main principle now is to

obtain nitrogen in the most useful state at the lowest cost,

together with supei"phosphates of known standards.

Excessive quantities of manure have not paid their way by
the increase of crops over such parts as have only received

moderate manurings. One year I applied a ton an acre, on
four acres, of special dissolved bones, and on two acres 2 cwt.

of guano in addition. Other acres were manured with quanti-

ties of 10 cwt., down to 5 cwt., per acre. The crop of mangolds
was by no means in joroportion to the amount of dressing, and
although the succeeding corn-crop was rather better after the

heaviest manuring, it was not so much in excess as to cover the

extra expense of the manure. Very large quantities of dung,

such as 30 to 40 tons per acre, very seldom pay. The medium
way with manures, as with many other things, appears to be the

safest course.

The weather and seasons influence very greatly, as a matter

of course, almost every farming operation, not only with manures,

but almost equally so with the due preparation of the land.

Heavy and continuous rains frequently play sad mischief with

the crops. For instance, in the wet season of 1879, almost all

kinds of crops suffered very much, whether on light or heavy
soils—particularly on clays. Nor did it appear that either dung
or any kind of artificial manures exercised any particular

influence over the crops. The average yield of wheat on this

farm was only 17 bushels; at Woburn, after dung, under 19

bushels; and at Rothamsted but IG bushels, after a long-

continued annual dunging of 11 tons per acre. Some of the

artificially manured plots at Rothamsted only produced 16
bushels, whereas the same plot had, in a favourable season, pro-

duced 53 bushels.

For nearly forty years the best artificially manured plots at

Rothamsted, as have been ah-eady alluded to, produced about

3 bushels more wlieat per acre than the land that received 14

tons of dung annually. The dunged land has of course a great

deal of unexhausted manure in it
;
but, so far at least as the

growth of wheat is concerned, the latent power of the soil has

exercised no extra influence upon an increase of crops, and
therefore offers no encouragement to ordinary farmers, who are

so much more interested in obtaining a profit out of the land

as they go on, without making the land poorer, than in feeding

the ground with dung and obtaining no interest for the outlay.

Silicates of various kinds, and the sulphates of soda, mag-
nesia, &c., do not appear to have done much good as manures.
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Tliei'6 is still, however, a very large field of inquiry open to such

as take an interest in these matters. I have merely glanced at

a few points which may interest some who do not care to go

into minute chemical questions of an elaborate kind.

It can scarcely be expected that any one could be very

successful with artificial manui-es, unless he knew a good deal

about them. He must know what kinds of manures are required

for different crops, how to get the manures genuine at the

smallest cost, and then learn how to apply them, in proper

quantities, in a proper manner, and at the proper time.

Surely manure dealers of a certain class who offer phosphates

at 1?. a ton have not much belief in the wisdom of the farmer.

There are great quantities of what are called artificial manures
offered to farmers, which are almost worthless. No one, there-

fore, should blindly buy what he knows nothing about.

A hundred years ago there were none of the manures com-
monly used now. At that time, if the land was to be enriched,

there was scarcely any alternative but to make dung—rich dung
— b}^ consuming the chief produce of the farm, with the addition

of oil-cake, corn, &c. At the present day we have artificial

manures of every kind, and the great object of this paper is to

show without prejudice, by evidence, under certain circumstances,

whether it is more profitable to make dung or buy manure.
From the annals of the Board of Agriculture I have found

some records of fattening cattle and sheep at Wobui-n nearly a

century ago. These experiments, however, were not carried out

so completely as the Woburn experiments now are. One trial

at Woburn in 1797 was for the object of comparing the rate of

increase of seven different breeds of oxen. The trial was con-

tinued for about 55 weeks. The beasts were weighed at the

commencement and finish of the trial. Very little artificial

food was given, only about 450 lbs. of oil-cake to each beast

;

about the same weight of hay, and nearly 30 cwt. of turnips.

The rate of increase was very small, only 4 lbs. per week on
an average. The greatest increase of the lot was a Devon that

made an increase of 6 lbs. a week. Some Herefords did not
increase half as much. To say the least of it, such an account
as this proved nothing but that all the beasts throve very badly
indeed, and must have had short rations during some periods of

the trial.

Another account gives the amount and kinds of food consumed
by an ox during two months :

—

£ s. (1.

3,120 lbs. turnips, at 4s. per ton , . , , 0 5 G
232 cakes at 12/. a tliousand 2 15 8
775 lbs. of hay at 5/. per ton 1 14 6

4 15 8
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There is no record of the rate of progress in fattening ; but

it is clear enough that, without charging anything for litter,

attendance, and interest, the cost per week would be about 12s.

Assuming that this beast made 8 lbs. of meat, what would the

cost of the dung be ? Thirty shillings per ton, at the least, or

fully more than the dung has cost in connection with the present

Woburn experiments.

It is a good thing for the community that so many people of

large means are ever ready to take a lead in making experi-

ments, at their own cost, as to what plans may be followed and
what may be avoided. There is a vast difference, however,

between a practical and a merely experimental farm. The
chief aim of most farmers is to make a profit. This is the

kind of example and experience we all wish for. Farming of

various kinds includes a large number of problems, all of which
have to be worked out separately. Yet, all must work together

to a great extent, otherwise the business cannot be successfully

carried on. If this paper should be the means of encouraging

enquiry amongst young farmers, it will not have been written in

vain. It appears likely enough that subjects for discussion will

not be scarce for another century or two, so that those who
follow us may still have plenty to do before all are agreed on

any one point.

VI.

—

Beccnt Experiences in laying dovn Land to Grass. By
James A. Caird, Northbrook, Micheldever, Hants.

Great Britai:n is naturally adapted by climate to the position

of a grass-growing or pastoral countrj', and in former times,

before the high prices for wheat caused by the long wars at the

beginning of the century, it is probable that a very much larger

proportion of the cleared land was in permanent pasture than is

now the case. Transport was very difEcult, even so recently as

a hundred years ago ; therefore we may assume that most of

the corn grown was used in the immediate neighbourhood, and

that all the land not required for arable cultivation was in grass.

Until the population began to increase there was no inducement

to break up fresh land, experience having taught that a good

old meadow could not easily be replaced. However, when the

natural scarcity, caused by long wars and neglected cultivation,

sent up prices, the temptation was too great, and grass lands

were ploughed up to grow wheat.
Unfortunately there are no statistics to prove to what extent

this was done, but there is no doubt that vast ai'eas of poor down
and heath land, in the south of England, were converted to
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arable at the beginning of this century—land that cannot be

tilled profitably now, and that cannot be restored to its former

condition within any reasonable limit of time, if ever.

Hence it would appear that if the cultivated ground is being

at the present time gradually converted to pasture, it is only

being brought back to its earlier state, and nothing wrong is

beinof done. But it must not be foro^otten to what extent the

condition and numbei'S of the population are altered. Before

this century we were able to feed ourselves, we were even at

times exporters of agricultural produce, whereas now we are

importers of every sort of food. Of wheat alone, we only grow
about one-third of our annual requirements.

Some tables at the end of this paper (pp. 154 and 155) show
the changes that have occurred in the last decade, the figures

being taken from the Agricultural Returns. Close upon two
million acres have been added to the permanent grass lands of

Great Britain in the ten years, an increase of fourteen per cent.

It may be i-eckoned that IZ. an acre represents the diminished

cost of labour on the land converted to grass ; so 2,000,000L
per annum, a sum that would support 50,000 families of five

persons each, or 250,000 people, has been lost, or, more correctly,

has not been produced by the laud. The tables also demonstrate

that there is an actual falling-off in the quantity of produce in

the period, in England alone, of the value of 4,935,542/. This

is found by taking the value of all sorts of corn, including straw,

and of cattle, sheep, and pigs, at present prices, for both 1877
and 1887 : the cattle, sheep, and pigs together giving an increase

of 3,362,481/., and the com a decrease of 8,298,023/. Had the

calculations been based on the prices current at the two dates,

the apparent loss would have been ten times greater.

In the Agricultural Eeturns there is a very intei'esting

table, comparing the acreage of crops and grasses in the grazing

counties and the corn-growing counties of England. Here the

relative increase of permanent pasture is, as might have been
expected, greatest in the grain-producing division, being four-

teen per cent, in the grazing and eighteen and a half per cent,

in the corn-growing districts during the ten years. Evidence
is thus given of the experimental nature of much of the new
grass land. It has been allowed to fall down to grass, or it has

been sown down to grass, because it has been found impossible

to cultivate it remuneratively in the face of the great recent fall

in price of cereals. A return to a higher level of values would,

in all probability, cause a reconversion of this so-called perma-
nent pasture to arable land ; but in the meantime, while the

newly laid down land is struggling to assert its permanency,
there is a loss of producing power, as shown by Table No. IV.
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at the end of this paper (page 15-5). The grazing counties disclose

a slightly higher percentage of increase of rotation grasses and
clovers than the corn-growing counties, the moister climate

enabling the farmers to leave the land under these crops a year

or two longer than it can be left w^ith the smaller rainfall of the

eastern coast.

With the object of obtaining independent evidence from
practical men engaged in agriculture, the following list of ques-

tions was sent out by me, and was well and ably responded to.

The answers from the eastern, or corn-gi*owing counties, are

placed first, followed by the replies from those counties in the

mild and moist west, naturally suited to the growth of grass.

Schedule of Questions.

1. What is the nature of your soil and subsoil ?

2. Is drainage necessaiy ; if so, was the land drained before sowing the

grass ?

3. What is the annual rainfall and character of the climate ?

4. What seeds were sown ; was it a seedsman's mixture for permanent
pasture, or a selection of your own ?

5. Did the seeds include rye^ass ; if so, in what proportion ?

6. Was the grass sown with or without a corn crop ?

7. Are you in favour of spring or autumn sowing of seeds ?

8. As a general rule, what has been your treatment of the new grass

land with regard to pasturing it with cattle or sheep, cutting it for hay, and
manuring ?

9. Where ryegrass was included in the seed mixtures, have you noticed

whether or not it disappeared in the course of a few years ?

10. Where permanent pastures in the early years of theh* establishment

have been used for feeding sheep, has there been, as a result, any diminution
in the clover plant ?

11. How many years do you consider it takes to form a good permanent
pasture ?

12. Have you had any experience of the result of land being allowed to

form itself into pasture without seeds being sown P

13. Wbere a large area of land, previously cultivated, has been laid

down to permanent grass, is there a noticeable reduction in the population

of the district ?

14. Might it not be better to let the land remain three, four, or more
years in grass, rather than lay it to permanent pasture ?

15. Please add any general observations on other than the foregoing

heads which may occur to you.

Amongst the more important answers received to my Schedule
of Questions wei'e the following :

—

Mr. Albert Pell, Ilazelbeach, North arapton,

1, Heavy, sticky. Boulder clay with some oolite in Northamptonshire.
Gault in Cambridgeshire.

2. The land was drained ; some of it more than once before laying
down. Drains 2^ feet to 3 feet, but 10 feet to IG feet for springs.
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Mr. Albert Pell—continued.

3. On Nortliamptonsliire farm 29 inches, average twenty years. On
Cambridgesbire farm 22 inches, average twenty years. Northamptonshire

farm 584 feet above sea ; rather moist, warm nights. Cambridgeshire

farm 20 to 40 feet above sea. Climate continental ; hot bright summer, cold

winter.

4. My own mixture, seeds bought and delivered in separate parcels,

frequently tested in pots. I never buy of an advertiser.

lbs. per acre lbs. per acre

1884 X 1886 1879 1884
1

X 1886 1879

Cowgrass . . . 2 1 2 2| i Crested dogstail . 1 2 1

White clover . . 6 4 5 4
t

Sweet vernal . . 1 1 1

2 2 2 1
1

Poa nemoralis . . 1 1 1

Trefoil .... 1 4 3 ^ Kib grass.... 2 2 2 2

Timothy .... 4 2 3 2
j

Pacey's perennial 10 16 14 16
Cocksfoot . . , 4 4 4 4

1

ryegrass

Sheep's fescue . . 2 1 1 I
Italian ryegrass . 4 4 4

Poa pratensis . . 2 1 1 1
j

Meadow fescue 2 2 2
Poa trivial!s . . 2 1 1 1 Ked clover . . .

I

1 1 1

5. I shall not abandon a " pinch " of Italian lyegi-ass.

G. With a spring-sown crop.

7. Spring sowing has been my invariable practice.

8. Graze after corn harvest (i.e. the year of sowing) lightly with young
stock among the stubble. Next year, mow once, graze aftermath with
sheep, no manure. Second year, graze with young cattle and some ewes
and lambs, lightly these. Third year, graze with cattle in spring, and heavy
with sheep during summer. Fourth year, frequently mow, and graze after-

math immediately with sheep heavily.

9. The Pacey seems permanent. Italian, of course, dies out, but some-
times specimens last four years, i3erhaps seedlings.

10. I never have stocked heavily in the early years with sheep, but I do
not think this would do much harm to white clover, provided it is not trampled
during frost.

11. Depends entirely on the way the .seeds hit, and on the subsequent
rainfall. The plant ought to be good and have the main characteristics of
permanent pasture on my land in less than ten years.

l.j. Undoubtedly, unless a manufacturing population is introduced, fre-

quently the case in the Midlands, or unless fruit is grown, as in Cambridgeshire.
14. In many cases it might, on loams not over rich (3-horse land).

I do this myself now, and shall increase the area so treated unless prices of
grain, especially oats, rise materially. When seeds are over their second
year, I endeavour by careful grazing not to let them "run away," get
hearty.

15. I consider it of much importance to buy the seeds in separate
parcels and to test them, also to keep to the same seedsman if the tests turn out
well. On my land it is of importance to have the surface fine, and to brush
harrow seeds well in if you do not di-ill. In drilling seeds, I drill clovers one
way and then cross them with the grass seeds. Lime helps seeds. I con-
sider it desirable to sow early, not now fearing the frosts of spring so much
as the droughts of summer. In order to secure early sowing- of seed, I
broadcast my corn directly the dirt does not cling to the shoe, and follow at
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Mr. Albert Pell—continued.

once with the seeds and brush harrow. Thus I have a good plant this dry year,

lied clover is not to he relied on on my Northamptonshire farm. In Cam-
hridgeshire (greensand and gault) it never misses, hut 4 lbs. is enough for

permanent pasture ; and a remarkable thing is, that in Northamptonshire
farm sowing 4 lbs. red clover with the otlaer seed all seems to hit and
stand, but sowing 12 lbs. to mow all seems to go off.

Mr. James Howard, Clapham Parle, BedfordsJdre.

1. Boulder clay.

2. Yes ; drained 36 inches to 42 inches deep. Drains 21 feet apart.

3. Rainfall, 25 inches. Climate, tolerably mild.

4. Seedsman's mixture ; but I bought half of one emineut seedsman and
half of another, and mixed the two ; 1 have found this a safe and good plan

vv^ith grass as well as with other seeds. I have always been successful in

getting a plant since I adopted it.

5. A little ryegrass came up.

6. I have sown down to grass some 300 acres; I commenced by sowing
down with a corn crop, but when corn fell to a low price I was led to

abandon the practice, and I sowed upon bare fallow. Some of my best

pastures were summer-fallowed for two years in succession, and with clay

laud out of condition I should again adopt this method. Latterly, with my
land in good condition, 1 have sown it down with sainfoin, and after the

first or second year have sown a small quantity of grass seeds. A pasture

may in this way be established without the farmer feeling the cost of laying

down as he does in the ordinary way. 1 have tried lucerne as well as sain-

foin, but the results were not quite as good.

7. Autumn. If sown in spring, when vegetation is quick, the weeds
run a race with the grasses, smother a large proportion, and get possession

of the ground.

8. As far as the exigencies of tlie farm permitted, I have avoided putting

sheep upon it or heavy horned stock. If sheep were put on they were folded

—

the folds of ample size and moved daily, if grazed, young horned stock are

best. I never mow newly sown fields, except the exigencies of the farm
demand it. As to manuring, my rule is " little and often "

;
heavy dressings

promote the growth of the coarser gi-asses. Farmyard manure should be

evenly and uniformly spread over the surface. To effect this object, after

the men have finished, I send the hay-making machine, in the forward action,

over the field ; this scatters the manure very evenly.

y. Disajipears.

10. Yes. Except the pasture is manured annually the clover will dis-

appear—at all events on ray soil.

11. It all depends upon management. 1 have a small pightel on which
rams and sheep for shows have been kept, and, of course, fed highly. After

four years the enclosure had the appearance of an old pasture ; but unless

specially treated it t;ikes fourteen years on this soil to make a decent

pasture—and oven then it lacks the springiness of old turf. This elasticity

is of course duo to the roots of former generations of grasses, which time
alone will produce.

12. Not upon my own land; but an immediate neighbour allowed two
fields to " tumble down " to grass. I pass them constantly, they have been

down about four years, and have yielded very little keep. The grasses do
not appear to be of a desirable kind, and the example is not likely to be
followed by his neighbours.
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Mr. James Howard—continued.

13. Clapliam being contiguous to tlie populous borougli of Bedford is

no criterion as to the effect, but I estimate that half the labour -will suffice

for pastm-e where dairying is carried on, and much less than half where only

neat stock is kept.

14. Not in tliis district; the rainfall is not sufficient, especially in spring

and summer, and the district is not naturally good for artiticial grasses.

15. The third or fi;urth year after sowing is, as all men of experience

know, the critical period for newly sown pastures, and the treatment should
at this time be liberal, or the grasses will die out. If, however, the soil is

well treated from the commencement, and was in good heart when sown
down, the vigour of the grasses will be maintained. No horses, old or young,
should be turned out, and if sheep are put upon new pastures they ought
not to be depastured, but folded. My practice, with both old and new
pastures, is to harrow them with a flexible spiked harrow twice a year

—

spring and autumn. The effect is to distribute the cattle-droppings, to let

in any seeds which may be upon the surface, to disturb any moss which may
have formed, or rough grass which may have become matted. A little

money expended on weeding during the lirst year will pay ten-fold.

Sil" John H. Thorold, Bart., Systoii ParJc, Grantham.

1. Strong clay of the lias and Oxford formations.

2. The land has all been drained within the last thirty years, but not

especially for laying to grass.

3. The climate of South Lincolnshire is usually dry.

4. When I began to lay down land to grass I bought the best mixture
I could get from eminent seed-merchants at two guinea.s an acre ; but since

the publication of Mr. De Laune's article in the 'Journal ' I have bought the

grasses separately, and with a guarantee of germination, and can show
better results from the expenditure of 25s. ppr acre than from the 42s.

5. The seeds sown latterly did not include ryegrass. The bought mix-
tures contained an excessive quantity.

6. I have sown down both with and without a corn crop, and with rape.

I think in practice a light corn crop does little harm and helps to pay
expenses.

7. Spring sowing. I have sown four times in the autumn, and have
only once secured a good plant.

8. I have depastured the young grass with sheep and young cattle in the
next autumn and the following year, but have not mown it excepting that
were necessary. 1 have run the machine over it to check the annual weeds,
and have left the cut grass upon the ground. I have eaten cake upon it,

and manured with sulphate of ammonia and superphosphate of lime and
with malt-kiln dust.

9. The ryegrass has either dried away or become very weak. The seed
stalks seem to be avoided by all stock when hard.

10. The red clover .seems to die out after the second year, whatever the
treatment may be. We have a red clover in our lanes and in some of our
old pastures which I believe to be permanent.

11. This depends very much upon the soil, the climate, the amount of
manure, and the amount of seeds sown. In this climate, with plenty of
manure, or with cake eaten upon the land, eight to ten years are required
to make a good pasture.

12. I know of several fields which were allowed to fall down to pasture

VOL. XXIV.—S. S. K
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Sir John H. Thorold—continued.

atout forty years ago and are now good pasture, and of others of about the

same age which are very bad and seem never to improve.

13. So far, that has not happened in this district. A great deal of grass

was plouo-hed out when corn-growing was profitable, and what has been laid

down will not do more than restore the previously existing proportion

between arable and grass. The population has not been reduced, but work
is scarce, from unprofitable seasons and failure of the turnip crop.

14. Not upon the strong clays, as the expense of properly cleaning the

land again would be great.

Mr. W. H. Hall, J.P., Six Mile Bottom, Newmarket.

1. The soil on which I have laid down pasture has varied from a light

to medium sandy loam, with a subsoil of upper chalk, to a stiff boulder clay

with similar subsoil.

2. Only in the latter case the land was drained before sowing.

3. The rainfall is very low, ranging from 15 to 20 inches. Very dry-

ing winds prevail, rendering the climate generally most unsuitable for

pasturage. We are largely dependent on stored water, which we catch off

roofs in tanks, or from the watercourses in flood-time.

4. My seeds were generally a seedsman's mixture obtained from Sutton.

5. They did include ryegrass, except on one piece, which was mainly
sown with cocksfoot, meadow fescue, and Dutch clover.

6. Generally with a crop.

7. I have always sown in spring, because of sowing with spring crop,

except on a very small garden plot, which was sown with excellent result

early in September. I think early autumn sowing would answer best,

because of our dry cold springs.

8. I graze first crop and cut for hay, alternately, and graze with store

cattle and sheep alternatel}'. Our second crop is hardly worth mentioning,

as our summers scorch the pastures three years out of four.

0. The ryegrass, I believe, generally disappears.

10. I think not.

11. I have not got one yet, after trials varying from fourteen to four
years.

12. Yes, if there is a difference, I should give it in favour of the pasture
without seeds, where it has been freely grazed.

14. I think it might, relying mainly on ryegrass and red clover.

Mr. James Stratton, Chilcomhe, Hants.

1. Ohalk subsoil ; the soil being in some cases very light, in others red

and very strong.

2. 1^0 drainage was neccssafy.

3. About 33 inches.

4. One bushel Italian, ^ bushel ])el'pnnial l'5'egras9, G IbS; timotliy,

4 lbs. Dutch ; but if the land was fresh to broad clover, I used less ryegrass

and 8 Ibf. of clover, whicli gave a greater crop for the first year, which
being fed off witli cattle eating cake well manured the land, aiuf so was the
means of establishing the permanent grasses, which were little seen nt flr.st.

This seeding would, if required, also cut a good hay crop the first j'ear,

which would be worth a good bit of money and so pay for tlio co.st of seeding

down
J
but, of course, mowing would delay (he formation of good pasture.
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Mr. James Strattox—continued.

5. Italian ryegrass helps to keep the hmd firm, which is essential to the

growth of grass seeds, and it continues through seedings, &c., to remain in

the pasture, adding much to the crop of wholesome grass.

6 and 7. I think it economical to sow in a corn crop in spring-time.

8. 1 recommend that only cattle shoidd he pastured on new grass during

the first autumn and winter : their treading does much good if the land is

fairly dry. They should he eating cotton-cake. A dressing during the

winter of fresh-made muck, made by cattle eating cake, will have established

your pasture, after which you can do what you like, gradually spoil it by
mowing or folding off sheep from it, or continue to improve it as I have
directed. I have experienced both systems. It does not matter whether
you feed sheep or cattle, but both should be eating cake.

10. I think that winter-feeding by sheep tends to reduce the clover

plant.

11. One, managed as I have said.

12. I have good pasture formed from worn-out sainfoin, and also where
it has been laid down full of couch. This land was naturally good, it was
well fenced, and a good drinking place made, and stocked with cattle eating

cake, &c.

13. Yes.

14. Yes, unless the land in question is well fenced, has a good water
supply, and is conveniently situated as accommodation pasture.

15. I have laid down about 2,000 acres of arable to gi-ass ; the foregoing

remarks are founded upon my experience.

Mr. William C, Little, Stags Bolt, March.

I am sorry I cannot give any information on this subject, as I have had
no experience in the matter. I have this year attempted to lay down one
small field, but it is too early to say anything as to the result. Very little

laud has in this neighboiu-hood been converted into pasture. Until quite

recently there was a rage for ploughing up old grass lauds for the purpose
of growing such crops as brown mustard and potatoes, and with our dry
climate there is very little disposition or inducement to lay land down for

'

more than two or three years.

Mr, Charles Howard, Biddenham, near Bedford.

1 . Heavy clay and stonebrash.

2. All drained some years since, but a large portion tile-drained about
five or six years ago.

3. About 22 inches.

4 and 5. 2 pecks perennial ryegrass, ^ peck Italian ryegi-ass, 2 lbs.

timothy, 2 lbs. cocksfoot, 8 lbs. white clover, 2 lbs. red clover. This

mixture has been frequently used in this neighbourhood, and has answered
very well.

G. "With a com crop.

7. Prefer spring sowing, but have seen some good pieces sown in the
autumn.

8. I believe it is better to mow the new grassland the first year. I
mowed a portion of a large field the first year and grazed the remainder

;

there is no doubt that which was mown is better pasture than the other.

I have grazed it with cattle nnd sheep.

E 2
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Mr. Charles Howard—continued.

9. I do not tliink it has disappeared, for the simple reason it each year
sows itself.

10. I think the clover plant would diminish if fed constantly with
sheep ; it is a desirable practice, which I have adopted, to re-sow a portion

each year with some mixed clover seeds. If fed with young cattle and not

overstocked with sheep, the various grasses and seeds will sow themselves.

11. Very much depends on the soil and treatment, but as a rule from
eight to ten years.

12. No ; but I have heard some old farming friends say that some of the

best grazing land they knew was what is called in this neighboiu'hood
" tumble-down."

13. There is not enough laid down in this neighbourhood to cause any
noticeable reduction in the population.

14. I think it would be better on very poor clay laud to let it remain
down to grass for three or more years, if wheat realised more money ; but
the working expenses of such land would beat any one, with wheat at 28*. to

30s. per quarter.

Mr. A. CuRTEis Neve, Holt Pad-, Rolvenden, Kent.

1. More or less heavy Wealden clay ; an outcrop of Hastings sand in

parts.

2. Most necessary. The land was thoroughly drained 3 feet deep some
few years before being laid down. A few furrow surface drains were made
on the stifFest portions.

3. Average rainfall for twenty years, 29'75 inches.

4. Cocksfoot ,

Catstail .

Meadow fescue

.

Hard fescue

Crested dogstail

lbs. per acre

. 6

. 6

. 3

. 1

. 1

lbs. per acre

Ryegrass . . G to 6^
Cowgrass . . 3
Wild white clover 3
Alsike clover . 2
English red clover 2

The above mixture is not a seedsman's mixture for permanent pasture, but

was a selection of my own.

5. The grass seeds sown included ryegrass in the proportion of G lbs. to

23 lbs. grasses, or in the proportion of G lbs. to 33 lbs. clovers and grasses.

G, The soil not being suitable for barley, I prefer the practice of sowing
with wheat or oats, and I have also succeeded with beans. I find the corn crop

"pays," and it materially protects the young seeds from frosts and drought.

Great care is taken to get sufficiently fine tilth, even if the corn crop is par-

tially harrowed up.

7. Early spring I consider the best time, so as to escape the spring frosts,

and early enough to get the plant well established before the hot dry summer
commences.

8. The young seeds are well rolled in the spring of the next year, no
stock having as yet been put on ; it then had a small dressing of lish guano
and was laid in for hay. The pastures are generally stocked with sheep after

having been mown, till October, removing them when wet. In the second

spring the pasture is again well rolled, and a dressing of 1 cwt. of nitrate

of soda and 2 cwt. of superpliosphato has been found very beneficial. Ewes
and lambs having grains and corn are allowed on during April, after which
it is laid in for a second year's hay. When the plant is well established in

I
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Mr. a. Curteis Neve—continued.

its third year a dressing of eighteen loads of good dung has been profitably

applied.

9. The ryegrass which was included in the above seed mixture has not
disappeared as yet ; and I neither expect it to, as I find a large percentage

of ryegrass in many of our best permanent pastures which have been down
for upwards of forty years.

10. I have not noticed any diminution in the clover plant.

11. Varies according to the character of the first two seasons after sow-
ing. Usually it takes from four to six years.

12. I have not any personal experience of this, but I have observed in

neighbouring self-sown pastures an excessive quantity of worthless grasses

:

agrostis vulgaris (bent-grass), bromus mollis (soft brome), holcus lanatus

(meadow sol't-grass), catabrosa aquatica (creeping water-grass), and carna-

tion-grass, which are intermixed with poa trivialis (rough stalked meadow-
grass), poa annua (annual meadow-grass), with a few others.

13. It certainly causes a reduction in population, but sufficient has not
been laid down to make an appreciable difference ia this particular district.

14. Having taken great care, and having gone to considerable expense in

laying down pastm-es, I prefer to leave them for a permanency.
15. We occupy over a thousand acres of pasture, including some of the

best fattening land in Romney Marsh
;
having one field which will fatten

ten or twelve sheep to the acre for the summer months. During the last five

years I have kept up sixty distinct plots of grasses, clovers, &c., for the pur-
pose of watching closely the habits of these plants. I may add that a few
fields which were sown down with seedsmen's advertised mixtures some
fourteen years ago are now practically worthless as pastures, and we are

about to plough them up and re-sow them.

Mr, John Glutton, WiiteJudl Place.

2. If the land is heavy clay, or it has suffered from the wet, it has been
pipe-drained, but I do not thinlf it necessary that the lines of pipes should
be laid so close together as in the case of arable land.

4. I make a practice of selecting my mixture of seeds to suit the parti-

cular district, and have the seeds supplied by a reliable seedsman accord-
ingly.

5. I exclude ryegi-ass, as I am unable to obtain with certainty perennial

ryegrass, except in some few rare cases.

6. I prefer sowing without a corn crop. I have found it a good plan to

sow the grass seeds with about .3 lbs. of rape-seed per acre.

7. I do not give a preference to either. The season for sowing depends
much upon the ch'cumstances of each case. I have had favourable results

from autumn sowings, particularly upon clay lands.

8. I usually mow the seeds in the first year, and dress with farmyard
manure afterwards. I feed with horned stock, with from 2 to 3 lbs. of lin-

seed or cotton-cake a day each during the summer. I do not stock the land
with sheep during the first three years, and I do not stock at all in the winter
or in a wet season.

9. In cases which have come under my notice where ryegrass has been
used, it has usually disappeared after the first two or three years.

10. Yes ; and also a diminution in the finer grasses.

11. From five to ten years, if properly managed iu the early years after

gowing down. '

!
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12. I know of cases of land liaving formed itself into pasture, but not
frequently.

14. It depends upon the character of the land. I think when grass

seeds are supplied to a tenant, it might be better to supply a cheaper quantity

of seed, and allow the land to be broken up at the end of a short period,

as the subsequent management is seldom properly attended to. Neither is

cake fed on the land usually.

15. I have, in various parts of the south and west of England, supplied

grass seeds, and upon various soils, but tenant-farmers do not realise the

necessity of after-management to ensure a successful permanent result. In
my own case I have laid down many acres of poor clay land with good
results. I have usually applied a light dressing of farmyard manure within
two years of seeding down, and year by year have fed stock upon it with
daily small quantities of cake, ranging from 2 to 3 lbs., never more, with
favourable results both to the cattle and the land. On Wealden clay, sown
down without a corn crop, with a light dressing of manure, I am enabled
with 2 lbs. of oil-cake to make cattle fit for the butcher, and the grass year

by year improves in abundance and quality. The time of year which is most
favourable for sowing grass seeds depends greatly on the season and weather,

assuming the land to bo clean. Whenever a fine tilth can be obtained with
a firm bottom and sufficient moisture, the seeds may be sown between April 1

and October 1, but not later.

Sir John B. Lawes, Bart., Rotliamsted, St. Albans.

1. Heavy loam, raw yellow clay, with chalk 9 or 10 feet below surface.

2. No.
3. 28 inches. Over 400 feet above level of sea. Kather cold and back-

ward.
4. I have adopted both, with very little difference in the result.

5. Always in considerable proportion.

0. With barley, using less seed than usual for an ordinary crop.

7. Spring ; unless the harvest is got in suthciently early to enable the

grass seeds to be sown by the end of September.

8. Dairy cows or cattle, no sheep. Pasture with occasional mowing, some
pasture never mown.

9. Several grasses have become much less abundant; amongst them, rye-

grass and timothy.

12. 1 liave no doubt that any land without being sown will form a p.asture

in time; flie character of the pasture will depend upon the quality of the

land and the amount of manure applied. Some of my land was very full

of couch grass when laid down after a third corn crop, t his has been driven

out under high manuring. Seeding shortens the time of forming a pasture.

(The late) IMr. John Coleman, The Mount, York.

1. A strong drift clay, with occasional veins of gravel; naturally of a

somewliat poor nature.

2. Yes ; it is quite useless either to grow grass or crops unless the surface

water is removed. 'J'lie country is very flat, and the surface somewhat uneven
;

and unless the land is thoroughly drained at from 7 to 9 yards wide, and from

30 to .'50 inches deep, water will stand on tlio surface in low spots, and tho

juanure will lose half its value.
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Mr. John Colemax—continued.

3. About 26 inches per annum, with cold backward springs; otherwise

tolerably equable, as the farm is situated in the great valley of York.

4. A selection of my own comprising

;

lbs.

Cocksfoot .

Catstail .

Italian ryegrass

Perennial ryegrass

Meadow fescue

Meadow foxtail

Hard fescue . .

Perennial red clover

Alsike , , ,

White clover . ,

Trefoil .

Cowgrass

lbs.

1

2

2
2

1

3

5. Yes ; 2 lbs. Italian, 4 lbs. perennial : such was ordered, but the ex-

traordinary predominance of the ryegrasses iu the first crop of hay led me to

imagine that I had been imposed upon by the seedsman, and I accordingly for-

warded a collection of the grasses in flower to Mr. Carruthers. Of course this

was a very rough method of ascertaining the proportion of the various grasses

in the crop. Mr. Carruthers' report was so interesting that I append it :

—

- " The seeds ordered should
give the following pro-
portion of germiuating
seeds.

Per cent.

. 6

. 3

" Perennial ryegrass .

Italian ryegrass

Eed clover and cowgrass . 8

Alsike .... 9
Trefoil : . . . 2
White clover . . .8
Timothy . . . .30
Black grass , . .0
Yorkshire fog . . .0
Cocksfoot . . .23
Meadow fescue . . 3

Hard fescue . . ,4
Foxtail . . . . 4

The sample of the crop
examined gives tlie

following proportion
of plants.

Tcr cent.

. 55

. 7

. 19

. 5

. 5

. 4

. 1

. 3

. 1

. 0

. 0

. 0

. 0

100 seeds. 100 plants."

6. The grass was sown in a crop of wheat which was not very thick on
the ground. The spring was very favourable for growth, and after the

corn was removed, the surface was found to be very thickly covered with
clover and grasses. The seeds were drilled across the corn by a small seed-

drill which places the rows about 4 or 5 inches apart.

7. On soils and iu a climate such as I am describing, I am quite sure

that spring sowing in a moderately thin corn crop is decidedly the best

plan ; as the young seeds are sheltered from drought, and risk of frost is

avoided.

8. In this particular case, the seeds were so luxuriant that a crop of

hay, over 2 tons per acre, was made, and a second crop was cut in August
for silage and green food for the horses. As far as I can judge, this treat-

ment, severe as it appears, was not injurious on this strong land, probably

resulting in a larger root-growth than would have been the case if the seeds

had been grazed by sheep. If the soil had been of a light nature, I should

most certainly have preferred grazing the seeds with lambs and young
cattle, and in the autumn of the second year applying a dressing of well-

made farmyard manure, carefully spread. In the spring of the second

year the field was divided into two ecjual portions, one half was grazed by
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Mr. John Coleman—continued.

shearlinpr sheep, horses occasionally, and later on by cattle. The sheep

and cattle were liberally fed -with cake, &c. The other half was dressed

with 5 cwt. per acre of soot, and mown for hay, and afterwards grazed.

The yield was, owing to the dry season, about half the previous crop
;
princi-

pally grasses, but very little clover, the latter not destroyed apparently, but
small in growth. At the present time that part which was grazed appears

to have made the best progress, as it is knitting together very nicely. The
whole should now receive a suitable dressing, either of fold-yard or arti-

ficial manure, the latter to be given in early spring.

9. There was a great diminution of the ryegrasses after the two mow-
ings described above, and cocksfoot, meadow foxtail, and some catstail took

their place to a large extent. At the same time I think it hardly possible

that the extraordinary luxuriance of the first year could have existed, if the

ItaUan and perennial ryegrasses had only been in the proportions ordered,

1 am decidedly of opinion that, where the first crop is intended to be mown,
a small proportion of ryegrass is advantageous.

10. This entirely depends upon the manner in which the sheep are fed.

If stored sheep are thickly stocked upon young seeds, without any artificial

food, and only the pasture to support them, there is very great risk of their

gnawing into the heart of the clover plants, and so causing their destruc-

tion ; but if lambs only are grazed, and they are supplied with artificial

food, we believe that in many cases their influence is beneficial in producing
a sward.

11. On land that is in high condition, clean, and suitable for grass, on
the western coast, good grass is often formed in five j-ears ; whereas in the

dryer climate of the east, double this time is usually required to make a
close thick sward, and that only by a judicious and liberal treatment.

12. Yes. If allowed to fall down with weeds, it has been an utter

failure ; but in certain soils in Leicestershire, which are naturally adapted
for gr<a.ss, if the land is clean, natural grasses will soon cover the surface

and rapidly make pasture.

13. Most certainl}'. AVe know of large farms in Wiltshire which for-

merly employed five or six hands, which now, being all grass, only require a

shepherd and a cattle-man. The w holesale carrying out of this system must
largely depopulate any district in which it occurs.

14. This entirely depends upon the soil. On the light soils of the New
Red Sandstone, there is no doubt more stock food, in addition to the corn,

can be obtained by this alternate system of husbandry; and this more or

less applies to all the lighter soils that are not suited to permanent grass.

We know of larms in Cheshire where there is no permanent grass at all, the
seeds remaining down five or six j-ears ; and yet, by dint of liberal treatment,

as much cheese is produced as on the best dairy farms in the country. In
our opinion the process of laying land down to grass has gone quite as far

as is practicable.'

] 5. I sliould like to express my opinion as to the utter uselessness of

sowing renovating seeds on neglected pastures. Sucli outlay is, as a rule,

entirely wasted, inasmuch as the seed.s seldom, if ever, grow, and, howcA'er
bad tlie pasture may appear, there are always good grasses and clover to be
developed by the use of suitable manures.

Mr. G. IMander Allender, SiammcrJiam, Horsham, Siissex.

1, Wealden formation, generally, but contains large percentage of silica

Vpder some portion laid down. Stone is fopnd \yvo to tl^ree feet below surface,



Becent Experiences in laying dotvn Land to Grass. 187

[For Schedule of Questions, see page 126.]
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2. Drainage is desirable, and has been carried out to a considerable ex-

tent by means of steam mole drainage.

3. Climate dry.

4. In all cases my own selection : varying according to position of field

and requirements. Cost fi-om 2os. to 45*-. per acre.

5. Always some ryegrass, varying as above in quantity.

6. Some with, some without.

7. Provided suitable weather and necessary condition of land, I have no
preference.

8. Generally cut for hay. Sometimes pasture with cattle, never with
sheep. Assist, with guano, fish-manure, or dissolved bones, unless I can
dress with peat-manure, applied direct from the cattle-houses.

9. I have not any recently laid down land older than three seasons. I

believe that the ryegrass will not disappear.

10. Do not put sheep on newly laid down grass—indeed, seldom have
sheep " out of the hurdles."

11. Entirely depends upon condition of land when seeds are sown, sub-
sequent treatment, and quantity of seed used. 1 have some pieces only
down three seasons which are rapidly becoming " good permanent pasture."

12. There is one field on the farm which I am informed " fell down "

about six or seven years ago. It is cow a fair pasture, but for the last two
years it has been heavily manured with " farmyard," and has been dressed
with dissolved bones ; last year it had a few seeds sown upon it. I have
another piece which was foul when entered upon four years ago. Some
clover was sown, and it was folded over twice, the sheep getting plenty of
cake, and as many cabbages as they required. It is now a very useful piece

of grass.

14. Xot for my puvpose ; I have put down about 250 acres in the course
of arranging a number of small farms so as to make one occupation.

15. I believe that the great difficulty in laying down land to permanent
pasture is the attempt to do so at too small a cost, I always add a few
seeds each year to newly laid down land, at a cost of from 55. to 7s. per acre,

and adopt the same plan on inferior natural grass.

Mr. KegdsALD A. Wabrex, Preston Place, near Worthing.

1. Deep loam on a subsoil of chalk, met with from 5 ft. to 15 ft. from the

surface. My farm is on the flat, between the South Downs and the sea.

2. No. The land is sufficiently drained by earthworms.

3. Being close to the sea, the winters are mild. The summers are

generally dry and rather trying for grass land.

4. Seedsmen's mixtiu:es.

5. The first experiments included ryegrass, but I prefer it without, and
of late years have not sown any.

6. Always in thin sown corn crops.

7. I prefer sowing early in spring. If sown in autumn, the winter is

apt to destroy the finer grasses.

8. Mow the first year, and feed with cattle afterwards. If horses or

sheep are turned on before the third year, they seem to pull up much of the
finer grasses. Most arable land when sown down is at a lower standard of
fertility than old pasture, and seems to require bone manure and other
liberal treatment.

9. Yes
;
leaving small patches where it grew, which became mossy if not

manured,
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10. Clovers disappear on the permanent pastures here, but I do not at-

tribute that to feeding with sheep.

11. Not less than seven or eight years even with liberal treatment. If
not well cared for and manured, perhaps fourteen or fifteen years.

12. Not in this district ; but I have watched the process on poor brashy
land and sour clay In the Cotswold district, and have seen better pasture
come than one would expect.

13. Yes ; when the area is extensive, but it is not noticeable here.

14. No doubt it is better where good pasture cannot be obtained ; but
when broken up again it must be very foul, and perhaps full of wireworm,
until it is time to seed it down again.

15. The old pastures here consist of strong, deep-rooted grasses chiefly.

No clover, cocksfoot, or ryegrass is found. This is attributable, I think, to

the ground becoming hard and dry in summer. The land is first-class wheat
land, but the grass land does not yield correspondingly heavy crops. The
herbage, however, whether fed off or made in hay, is very somid and nutri-

tious. Many years ago an 8-acre field sown with permanent grass seeds (in

which rj^egrass was mixed) came up very strong, and I folded it over
closely with sheep in May the first year with very good ellect.

Mr. Claj{E Sewell Read, lloningliam TJiorjie, Norwich.

1. A stiff loam, resting on a clay or brick-earth subsoil,

2. Some of the land when in arable cultivation was di-ained many
years ago.

3. About twenty-five inches ; climate dry, and this farm seldom catches

any thunder rain or showers in a drought.

4. Mixtures from Messrs. Sutton & Sons, Reading.

5. Yes, but the proportion I do not know.
6 and 7. A portion of the root crop was folded early in the autumn and

drilled with wheat nine inches wide. In the spring the wheat was horse-hoed,

and the seeds sown and harrowed in and rolled down. I am sure this is the

best method of sowing grass seeds in the Eastern counties. If without a
corn crop, the animal weeds smother the seeds. If sown with spring corn,

the soil is either too cobbly or too loose, and some seed is buried too deeply,

and some never grows. With autumn wheat the land becomes consolidated,

the horse-hoe raises enough fine mould to cover the seeds, and there is a fine

friable well-consolidated seed-bed, which Ls what the young grasses delight

in. Wheat stands up better than barley or oats
;
they often lodge and kill

or smother some of the seeds. I have never known success attend autumn-
sowing of seeds. Often the winter kills the most delicate plants, and I have
seen all the seeds lifted clean 'out of the land by frost and destroyed. I

have seen permanent grass seeds sown witli rape ; but then the rape should

not be fed, but mown green, and used for fodder upon another field or in

the yards. The stalks are, however, often a nuisance in the following

year.

8. I mow the seeds the first two years, and as soon as the hay is off apply a

good dressing of farmyard manure and mould (a sort of compost of any refuse

and scrapings), and when 1 he second crop is well up, stock with cattle. Every
other year, until the seeds are ten or twelve years old, they have been dressed

with a compost, but this could not be done where any great extent has been

sown.
9. Ryegrasses add greatly to the bulk of hay in the first two years, and
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then gradually disappear. A moderate quantity of ryegi-ass does not seem
to injiu-e the more permanent grasses, and it certainly is of great adyantago

to the hay-crop, and pays the farmer.

10. I neyer feed young grasses •syith sheep, saye running the ewes oyer

them in the winter to crop off any rough grass. I like to stock yomig grasses

with cows or young cattle eating decorticated cotton-cake.

11. At least twenty in Norfolk.

12. I haye seen a good deal of land that has " tumbled down to gi-ass—

i.e. land gone out of ciiltiyation, without any grass seeds being sown upon ir.

After the first year the annual weeds disappear, and in a few seasons the dock
and thistle seem worn out. Then the foul grasses take possession of the

land, and afterwai-ds they appear to giye way to better grasses, wliich in time

produce a little decent feed. But such fields cannot make a pasture in a

generation, if they eyer do.

1.3. "Where the new grasses are deyoted to grazing and rearing stock the

population is almost banished ; it is eyen sensibly diminished when arable

land is turned into pasture and stocked with cows.

14. I haye long contended that upon our hea^y and light lauds it would
be well that mixed seeds should lay two years instead of one, certainly in

these depressed times, if not always. The third year the best seeds generally

die off, and if the land is given to natural grass it becomes fearfully foul.

15. It seems a hopeless and almost impossible task to conyert much of

the arable land of East Anglia into permanent grass. It is a thousand pities

that so much of our sheep walks, heaths, and warrens were broken up years

ago. The soil is so sandy and poor, thrt no sort of grass will grow upon it

for more than a year or two. It dies off, and the land is left as bare as the

sand on the seashore. A better class of land, with a calcareous subsoil,

produces good sainfoin, and this invaluable plant should be kept down for

years, instead of being, as it generally is, ploughed up at the end of twelve
months. Lucerne is grown in patches as a fodder crop, but there is no reason

why a very much larger extent should not be sown for hay and feed. It will

flourish upon all moderately light and loamy soils, will resist drought, and
wUl stand for years ; and when the plant is running out, the harrows, or even
a scarifier, may be used, and permanent grass seeds sown ; this is decidedly

a cheap way of forming a pasture.

'^Lr. EoBEKT A. Elliot, Clifton Fad; Kelso.

After having tried every known system of laying down, I have come to

the following conclusions :

—

That for climates like those of Eoxburghshire the safest plan, both for

avoiding risk from drought and frost, and certainly as economical a plan as

any other, is to lay down with a thin seeding of oats or barley, and leave a
very long stubble to protect the plants from the autumn and winter frosts.

Xo stock should be put on after harvest, and none the following spring. In
this first spring all blank places to be seeded. Men, with handrakes, to scratch

and seed vacant spaces will cost about a shilling an acre. This reseeding is

most important, not only to fill land with grass, but to exclude weeds and
worthless grasses, which would otherwise get in and spread through the
pasture. Then take a crop of hay, and graze aftermath with yoimg cattle or

lambs. In the year following graze in earh' part of season with yoimg cattle

only, as grazing in spring with sheep is adverse to the closing up of the pasture.

Some sheep may be put on later in the season.
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Jteasonsfor hai/ingjirat year,

T. It prerents injurv from cropping.

II. It gives an opportunity for seeding up vacant spaces, wMch, when
resown, will be sheltered bj the grasses as they grow up for the
hay crop.

III. It enables the grasses most fully to extend themselves above and
below ground.

The injury caused by cropping grasses before they have perfected their

growth and got a firm hold of the land is far greater than is generally

supposed. If plants are not torn up, which they often are, the roots are

disturbed, and much ruptured, and the plant is very liable to be thrown out
by frost, and will also suffer more from drought.

Though I hare decided that laying down with a crop in the manner
aforesaid is the safest plan, I am of opinion that good and clean pastures may
be made on any system of laying down if

—

I. First-class seeds of kinds suitable to the soil and climate are put
down.

II. If the land be not stocted either till after a crop of hay has been
taken, or till about the time that the plants have begun to

throw up their flowering stems in the summer following laying

down.
in. If in the spring following laj-ing down blank spaces are reseeded.

To laying down without a crop the objection is, that you must either injure

your grasses with grazing or lose your rent. Before laying down it is

important to break up (not turn up) the subsoil as deeply as possible.

It is a common idea that you must enrich your land before laying down.
I have found this to be an error. The richer the land is, of course, the better

;

but I have found that land being in poor condition is no obstacle to laying

down, as long as you subsequently enrich the land in any way most
convenient.

Mr. ;Mark J. Stewart. ^I.P.. Arda-ell, Wigtonshire.

1. ArdweU, in "V\'igtonshire.—Light sandy land, black top with clay sub-

soil. Much of the land is only from 4 to 8 inches deep till you get to till

and stones. Southwick, in Kircudbrightshire.—The land is heavy, or light,

and much mixed with granite grit.

2. Yes, generally ; but much of the land is only stone-drained, and has

been done forty years. It has not been specially drained for grass.

3. Average of last eight years, 34^ inches. Climate damp, mild, very

little frost, and showery.
4 and -j. The best seeds that could be procured, all subject to the analysis

of Mr. W. Carriithers, F.K.S., Consulting Botanist to the Royal Agricul-

tural Society. One year (18S3) I tried Mr. Faunce De Laune's mixture as

per article in Royal Agricultural Society's 'Journal,' Part I., No. 35, 1882,

p. 261—but no cowgrass, and 2 lbs. of Yarrow instead of 1 lb. Many
varieties of mLstures have been used. My young grass at Ardwell and
Southwick annually exceeds 100 imp. acres, and is all carefully sown with
different mixture.'.

Some of the best I find are the following :

—
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Cocksfoot .

Timothy
Meadow fescue

Tall fescue .

Cowgrass
Alsike .

White clover

Red clover .

liyeo-rass

Italian ryegrass

Meadow foxtail

Hard fescue

Dogstail ,

Others I tried with 6 Ihs. ryegrass and 4 lbs. Italian, also 18 lbs. rye-

grass and 4 lbs. Italian. In early spring the ryegrass and Italian show
best ; in- later summer the natural grasses.

After potatoes the best result I have had, sown on August 25, was
sown with the first of the following mixtures. This year 1 have tried to

improve as shown in the second mixture :—
(No. 1.) (Xo. 2.)

(1) (2) (3)
lbs. lbs. lbs. lbs.

. 6 7 7 8

. ^ 3 3 3
3 3 2

. 2 1 1 2
2 3 3 3
2 2 2 2
2 2 2 2

'. 2 0 0 0
. 27 2 18 0
. 4 4 0 0
. 0 1 1 1

. 0 1 1 1

. 0 1 1 1

Meadow foxtail . . .

lbs.

. 6
lbs

3
Cocksfoot . . • . . . 12 10
Meadow fescue • • > . . 4 8
Tall fescue .... . 2 6
Rough-stalked meadowgrass . . 1 0
White clover .... . 4 3
Timothy . • • . . . 4 3
Dogstail . . > . .

1

4

Poa nemoralis .... 1

Yarrow 1

2

6. Only the autumn-sown was without a crop.

7. Autumn is best, but less convenient, unless subject to severe frost.

8. I have tried it every way. I consider it best to keep oti" all animals

and cut it the first year for hay, unless with autumn-sowiug, whereby the

plants have more vigour and are deeper rooted. If timothy is trampled

when young, the plant, which has a club root, is killed. Top-dressing with
chemicals, not with farmyard, the first year is highly beneficial.

9. Yes, in the second year

—

i.e. at the end of the second year.

10. I have not observed this. The clover roots sown in the stewartry of

Kirkcudbright (Southwick) disappear the second year, except the natural

white clover, which does stand.

11. One year here. Four Southwick.

12. Yes, on moorlands, with very poor results ; but the ordinary mixture

in this part is

—

H to 2 lbs.

U „ 2 „

Ryegrass . . 1^ to 2 bushels English red clover

Italian . . . | bushel White Dutch .

Cocksfoot . . 2 to 4 lbs. Alsike ...
Timothy . . 2 „ 4 „

Most of these grasses disappear the sacond year, and wild grasses come up
—often hard fescue and, I think, agrostis stolonifera and other poor grasses

;

but some fields do throw good feeding grasses.
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Mr. Mark J. Stewart, M.P.—continued.

1-3. This has not occurred in either of my districts, but farmers are keep-

ing- their laud doTvn in grass four and, five years instead of two aiid three,

and reducing cultivation. Thus there is a redu&tion of population.

14. If good natural grasses, such as we ar« now trying to cultivate,

grow, we could then keep our laud down longer ; but in a dairy country the

farmer believes—rightly, I think—that young grasses produce milk in gi-eater

abundance. ....
Mr. William Stratton, Kingstmi BeverUl, Warminster,

. Wilts. . :

1. "\''arious kinds of soil, on chalk' subsoil. Some tenacious calcareous

clay, and other light black soil, with modificatioris of these extremes.

2. Drainage was in no case necessary, though the heavy soils are retentive

of moisture.

3. Rainfall is heavy, ranging between 30 and 40 inches. Elevation

about GOO feet above sea level.

4 and 5. I have tried all sorts of seeds, but prefer a mixture of my own,
and do not care to sow expensive seeds. Cocksfoot, 4 lbs.

;
timothy, 4 lbs.

;

perennial ryegrass, 12 lbs. ; Dutch clover, 4 lbs.
;
cowgrass, 6 lbs,

G. Sown in a corn crop.

7. Spring- sovriug.

8. Mow tirst year, then feed with ^attle^ or sheep ; should dress with
farmyard dung when available.

9. liyegrass does not disappear ; but unless manured with nitrogen it

becomes weak and small.

10. No; the Dutch clover asserts itself about the month of August.
11. This depends on circumstances; sometimes when conditions are

favourable the pasture is good from tfie first. On heavy calcareous clay

land the process is very tedious.

12. I have pastures which were left. after sainfoin, nothing else having
been sown. Sainfoin has disappeared many years, but a fair pasture now
exists. I know some fine grass land which started as a foul wheat-stubble

some thirty years ago.

13. Undoubtedly. Labourers have migrated into districts where better

wages are paid. It has had the eifect of forcing them to better their position.

1 4. Yes, I approve such a practice in the case of moderately good land.

15. Do not go to any great expense in the matter of your seeds, and
make your own mixtiure. Manure by feeding stock with decorticated cotton-

cake.

Mr. William Daldy, Congldon, Redditch.

1 . A heavy loam, with marl subsoil.

2. The land was all Ciovcrnment-drained, 4 feet deep, before the fieeda^

were sown.
3. The climate is humid.

4. In two or three instances a seedsman's mixture .of permanent seeds

was sown ; but generally Ave have used Webb & Sons' four years' mixtures,

which costs about 20s. per acre, and, in my opinion, will form as good a
paslure and quite as quiclily as permanent seeds.

5. The sei'ds contained perennial grasses, but very little, if any, Italian.

G. Sown with a thin crop of corn.

7. Spring, decidedly.
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8. I prefer pasturing the new grasses with young cattle, and if 2 lbs. or

3 lbs. of decorticated cotton-cake each is given to them daily, it will be

found very beneficial to the young grasses, but as a manure on our soil

there is nothing to equal bones.

9. I have not noticed the loss of perennial ryegi-asses. Italian will disap-

pear in two or three years.

10. I have not noticed the diminution of the clover plant in particular

where we have fed off with sheep. Where bones are used as a manure,

there will always be sufficient clover.

11. That depends very much upon circumstances; if the land is quite

clean, and the seeds are put in early in the spring in a good seed bed, and

are treated properly, it should go down to a good pasture in six or seven

years.

12. AVe have one large field, which I understand was allowed to form
itself into pasture ; it grows very little but coarse indigenous grasses. Four
years ago I sowed a few bones on about twenty poles by way of experiment,

and the result was marvellous ; the next year there was nothing to be seen

but Dutch clover.

13. There is not an appreciable reduction in the population in this

district.

14. No doubt allowing land to remain in grass for three or four years

improves its condition for arable purposes, and I have no doubt, if corn ever

is worth growing again, that a great deal of the land that has recently been
put down to grass will be broken up.

Mr, C. Randell, Chadbmy, nea/i- Evesham.

1. Various, part gravelly loam, part heavy clay upon a retentive subsoil.

2. Yes, all has been drained.

3. Eainfall 27'9 inches. Climate very good.

4 and 5. Twenty years since. 1 bushel cocksfoot, i bushel perennial

ryegrass, 6 lbs. cowgrass, 2 lbs. Dutch. During the last eight years I have
varied the quantities and mixture, finally adopting the following : 10 lbs.

cocksfoot, 4 lbs. timothy, 8 lbs. perennial ryegrass, 3 lbs. alsike, 3 lbs. cow-
grass, 2 lbs. Dutch, Not using any seedsmen's mixtures.

G. With a crop.

7. Spring.

8. In 1869 I laid down a field of 19 acres for an orchard. It had been
fallowed after vetches eaten oflP by sheep with oil-cake, then sown with
wheat, and in the following spring with grass seeds. From that time until

this year it has been regularly folded twice or thrice a year by sheep with
oil-cake, chaif, and occasionally mangolds also. Only mown twice during
the whole period to give the pasture time to sweeten. The effect of this

heavy expenditure of purchased food upon the pasture was apparent ; it was
luxuriant during the first three years, during the second three years the

sown grasses gi-adually disappeared. Nevertheless, for the sake of the fruit

trees the same folding was continued, the difference in amount of pasture

food being compensated by additional quantities of roots, oil-cake, and chaff".

The effect was an increased growth of natural grasses and cocksfoot, and
the result now is, a good orchard, with a satisfactory pastm-e, but not such as

would alone repay the cost of the treatment it has received
;
putting the

fruit trees out of the question the field would have paid better in the ordi-

nary course of cropping. During the last seven years I have had several

fields of clay-land fallowed and laid down upon untenanted farms. The
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Mr. C. Randell—continued.

fields were clean, and for the sort of land in good condition. They have
been grazed mainly by sheep, on some of the best fields with cake, roots, and
corn, on others without trough food ; but on all alike, after the first three years

the sown grasses have mostly died out, and the land is of very little value.

9. It has disappeared to a great extent with the other sown grasses, but
I find that the closer it is grazed the longer it continues. It should never
be allowed to go to seed. This, however, is at the expense of the other

grasses and clover.

10. Yes.

11. Fifteen years with very liberal treatment; without such treatment,

never. I refer only to laying down clay -land in a dry climate ; further

north, begiuumg with Staffordshire, I know from experience how much
easier it is to convert heavy land to permanent pasture, and how important
it is to do so, seeing that dairy-farming pays so much better than corn-

growing.

12. When I entered upon this farm in 1839, two fields of about 28 acres

had been uncultivated for several years, growing only couch and water-
grass, which nothing would eat. Without loss of time I drained, fallowed,

burned, and planted with vetches eaten by sheep with oil-cake ; the land
again fallowed and planted with wheat, then seeds, grazed one year, then

wheat again. For 40 years these fields have grown wheat every other year

alternately with seeds or vetches, fed off by sheep with oil-cake ; artificial

manure was applied when thought necessary, but no farmyard manure, the

fields being on a steep hill and inaccessible to dung-carts. Now they have
been down in seeds two and four years respectively, but water-grass had
begun to spread over one, and in the other the grass seeds had disappeared,

so I have taken advantage of the dry weather and fallowed both effectively.

I know of several fields in this neighbourhood that have gone down to grass

during the last ten years. Foul and poor, they are absolutely worthless,

and only serve to check the growth of any young stock placed upon them.
13. The additional quantity of land applied to market-gardens and

labourers' allotments exceeds the area converted to pasture, so the popula-

tion is not aftected.

14. Yes. I have come to the conclusion, and am acting upon it, that

instead of endeavouring to obtain permanent pasture upon clay-land in this

climate, tliere would, at the present prices of wheat and wheat-straw, be a

better return for the outlay upon it, if that crop were grown once in five or

six years—that is, by leaving it in seeds three, or rather two and a half years.

The low price of wheat is in some measure compensated by the high price

of straw, which must be sold ; the cost of fallowing by steam-power is now
very low, artificial manures are cheap, and the seeds are worth more to graze

the first two and a half years than they would be for the next ten.

The course would be this

:

1st year, Fallow, In a dry year, cultivating twice would suffice,

cost 20s. per acre ; in less favourable seasons it might cost 40s.

2nd year. Wheat, with nitrogenous manure ; cost not to exceed 35s.

per acre. Straw to be sold, defraying cost of fallow and
manure.

3rd year. Seeds, mown ; aftermath grazed by lambs with oil-cako.

4tb year, Seeds, grazed.

Gtli year. Seeds, grazed till midsummer, then fallowed.

In unfavourable seasons fur fallowing it miglit bo necessary to take ft

crop of vetches fed olf by sheep with oil-cake between the fallow and the

wheat. 1 must confess to a prejudice against mowing the seeds the (ir.st
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year, but I have seen that where this has been done cocksfoot and timothy

are stronger afterwards than where the seeds have been grazed. The ex-

planation seems to be this : that the ryegrass is much earlier than cocks-

foot the first year, and becomes old sooner. Sheep then prefer the latter, and

if the land is stocked with sheep sufficiently to keep down the ryegrass they

eat out the heart of the cocksfoot, whereas by mowing the ryegrass, cocks-

foot and timothy have time to become stronger, and the pasture after the

first year is better than when not mown.
The farms to which I am referring consist in pai't of useful pasture-land,

part good arable land, adapted to the gi-owth of roots and all other crops,

which must be kept in tillage to provide winter food for the sheep required

in summer upon the clay-land about which I have been writing. In no
case would I convert good arable land in this climate to permanent pasture

;

nor would it be well to leave the seeds down more than one year where the

clay-land portion of the farm was to remain in seeds as I propose.

Mr. William J. Harris, JIolv-lll Manor, Hir/hamptoyi, Devon.

1. Soil varied, part a light hazel loam on porous subsoil, other parts a

stifler loam on clay (mostly yellow clay). TopsoU from 6 to 12 inches

deep.

2. In places draining has been necessary, and wherever permanent seeds

have been laid down the wet spots have been cured.

3. The climate is very wet, average voinfall more than forty-five inches.

4. I always select my own seeds. I largely use crested dogstail,

cocksfoot, timothy, ribgrass (a little), perennial ryegrass (a good deal), and
various clovers, including trefoil.

5. The perennial ryegi-ass forms at least half of the mixture.

6. I greatly prefer to sow grass seeds with a corn crop.

7. I prefer to sow in the month of April and May.
8. I prefer, if possible, to dress the seeds with very short dung during the

first winter, and not to stock at all, or only occasionally with sheep during
very dry weather. I cut them the first summer, and then I stock with
yearlings or sheep. I sometimes throw a few more permanent seeds, such as

crested dogstail and white Dutch clover and trefoil, in the spring of the

second year.

9. Ihe ryegrass has always diminished, and that is my reason for sowing
a few more permanent seeds in the second year. I, however, consider

perennial ryegrass as a valuable grass, aud the old meadows have a good
deal of it.

10. If stocked too much there would be a diminution, I am sure ; but they
may be stocked judiciously in dry weather.

11. From four to eight years, and even longer on some land. The land can
hardly be called meadow land even in the longer period, but it is useful

pasture, that about pays for its cost in manure, &c., as well as a moderate
rent. I think artificial manures would make useful grass land if frequently

applied, but they do not produce what we in Devonshire call meadows.
12. Yes, I have .seen a great deal of this. It seems to be now too

generally taking place in some parts of Devonshire.

l.j. Certainly. In my article in the National lievieiv, November 1887,
I said :

—

"I have mentioned the decrease in population in the parishes around. How
is that caused ? It is caused entirely by so many farms being without
a tenant, and consequently no labour employed. An auctioneer is

VOL. XXIV.—S. S. L
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called in every spring, and he sells the feed of every field for the
summer months. The amount realised has been in every case for some
years past more than the rent that any farmer could possiblv pay."

14. This depends on the profit of tilling at present prices. I believe there

is a loss on tilling land, and it is better to let it lie in grass, however poor
;

but I am still breaking land myself, because I wish to keep my men
employed.

Dutch ... 5 lbs,

Alsike , , . o ..

Mr. R. Strattox, Tlie Buffrijn, Nevport, MonmouthsJiire.

1. Sandy loam, in some cases resting on the Old Red Sandstone, in others

on gravel.

2. Drainage unnecessary.

3. Rainfall about forty inches ; climate generally mild and humid.
4 and 5. My own mixture. I have laid about 120 acres with the foUowing :

1 bushel of common ryegrass, 6 lbs. Dutch, G lbs. alsike. I now sow

—

RyegTass . , , 1 peck

Cocksfoot • , 10 lbs.

Timothy , , , 6 „

6. "With corn crop in all cases.

7. I have always sown in spring.

8. I have always mown the first year, subsequently generally grazed, some
with sheep entu-ely, others with sheep and cattle. In one case I have mown
every year for twelve years, and generally manured with sheep in winter

eating roots and cake. This has done well, always producing a satisfactory'

crop, and always my first cutting.

9. It has disappeared in great measure, but not entirely ; on the field above
alluded to there is still a good proportion.

10. There is certainly less than in the first year, but generally there is a

fair sprinkling after twelve years.

11. Everything depends on the treatment. Where well manured with
farmyard dung, and cake-fed, I have a good pasture the second year ; but if

starved it will take a long time, and probably be never of much account.

12. I have seen such, and where well treated with manure, and cake-fed,

the result has been perfectly satisfactory.

13. That must necessarily be the case. In my own case I have of course

reduced my laboiur bill, but I cannot say that the population has decreased

in the neighbourhood in consequence.

14. This depends on circumstances. No doubt the system alluded to will

be largely adopted, aud is being adopted.

lo. I think the great mistake people make is in not treating their newly
laid grass liberally. I look upon manure and cake-feeding as the secret of
successful laying land down to grass. It depends more on this than on tbo

selection of seed, as the indigenous grasses will assert themselves. Rut I

think the mi.xture I am now using, above named, is decidedly preferable to

the one F used formerly. I have had no experience of the finer grasses here,

but from what I have seen I am disposed to stick to my own mixture.

Major F. L. Dashwood, Kirtlington, Oxford.

My experience in laying land down to grass is not great, but I am in

favour of using the best seeds most adapted to the class of soil, to be sown in

a thinly drilled crop of corn in the spring—not a barley crop, if possible. To
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be mown the first year, and grazed with cattle the second year, no sheep. To
be manured with dung whenever possible. The land not to be allowed to

lay itself down, but to be well cleaned, and to be carefully ploughed, so as

to leave no hollow places. Should the soil be at all sti-ong, it is most im-

portant that it should be carefully ridged up according to the manner most
approved of in the district, so as to have the advantage of the surface furrows

to shift (so to say) the surface water. This, in my opinion, is most important,

even on land weU drained.

The general tendency of the replies is to show what a

tedious and expensive task it is to make a really good meadow
in the corn-growing counties ; in fact, in some stiff soils, or

in harsh, dry climates, the labour and expenditure may be said

to be almost futile in its result. On the other hand, in favour-

ably situated portions of the western country, the pastures

form themselves rapidly, especially if assisted by manure and
artificial feeding of stock. In almost all cases, it becomes
evident that whatever seeds are sown, only those survive that

are native to the district, and the blanks where the alien grasses

have succumbed are in course of time filled up by indigenous

herbage.

The question as to the perennial nature of ryegrass cannot

be said to be solved by these inquiries. The opinions are nearly

equally divided. Some of my correspondents maintain that it

dies out and utterly disappears in two or three years, while

others believe either that it is perennial, or that it seeds itself

and so continues. There is, however, a nearly unanimous
testimony in favour of sowing it in various quantities in per-

manent grass mixtures, the object being apparently to secure a

crop of some kind while the grasses of more tardy growth are

developing.

Mr. Martin J. Sutton, from whom I have received most
valuable information, writes to me :

—

" I would emphasise the following facts

:

" {ft.) That ryegrass is not permanent on all soils.

" (b.) That it is, notwithstanding, most valuable for the first few years on
the very soils on which it does not become permanent, those soils being just
of a character which are most subject to annual weeds, and to burn in
di'ought.

" (e.) That ryegrass is the best nurse yet discovered for the finer grasses

on these light burning soils, and produces a crop on them the first two or
three years, which cannot be obtained in any other way, after which it sur-

renders its place to fescues, cocksfoot, foxtail, and poas, which have mean-
while become established under its shelter.

" {d.) That the true perennial variety is strictly permanent ou most soils,

and forms the chief constituent of the herbage of the best pastures in the
kingdom, many of which have not been mown within the memory of man.

" You will not forget my calling your attention at Newcastle to the fact

I. 2
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that the herbage of the town moor is composed almost entirely of ryegrass,

though it is never allowed to grow long enough to mow. It was only

because cattle had been shut out of it for some weeks before the Show, that

enabled the flower-stems to shoot up, and brought the fact to light."

I was much struck at the time by the evident perennial

nature of the ryegrass on the Newcastle Town Moor.

On the other hand, Mr. C. de L. Faunce De Laune, who is

a recognised authority on the subject of gi'asses, is a staunch

opponent to ryegrass as a constituent in mixtures for permanent
pasture. His experience teaches him that the plants die out,

and if they maintain their position in the meadow at all, it is by
seeding themselves, after which the stalks become wiry and un-
palatable to stock.

Though under certain circumstances it may be expedient

to sow the grass seeds in late summer or autumn, the usual

practice set forth is spring sowing with a corn crop. Sir John
Thorold says that out of four autumnal sowings only one was
successful. Mr. Clare Sewell Read recommends sowing in

spring in an autumn-so^^T^ wheat crop. Mr. James Howard
advocates sowing in autumn to avoid competition with annual

weeds. Summer droughts are feared for spring-sown seeds, and
winter frosts are dangerous for those of the autumnal sowing.

In Roxburghshire, Mr. Elliot would leave a long stubble to

protect even the spring-sown seeds during their first winter.

Nature sows in summer and in autumn, when the herbage is

allowed to mature, but then the parent plants afford efficient

protection for their offspring.

The treatment of the pasture in its early stage of develop-

ment is of great importance. The following is a summary of

the replies : Take a crop of hay the first year, and feed the after-

math lightly with young cattle getting cake. The second year

graze with young cattle, or fold with sheep, both with artificial

food. The third year graze again as above, and apply artificials

or a light dressing of dung. ^Manure frequenth", and always

give supplementarj' food to the grazing stock.

On the whole, it appears that if the field is to be finally

made a good meadow, there is no possible profit in the proceed-

ing until from six to ten years have elapsed. Mr. Charles

Randell gives an account of nineteen acres planted for an orchard

in 18G9, and sown with permanent grass seeds. Ever since it

has been folded over twice or thrice a year by sheep, with

additional food of cake, chaff, and roots. The pasture is made,
but had it not been for the advantage derived by the fruit trees,

"the field would have paid better in the ordinary course of

cropping."

It apparently takes voiious periods up to fourteen years to

!
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form a good permanent pasture, much probably depending upon
the estimate formed of what a good permanent pasture is. Mr.
James Stratton, who has laid 2,000 acres down in Hampshire,
Bays that by following his management the pasture is established

in one year ; but as he advises subsequent liberal treatment, he

can hardly mean that his pasture has been completely made in

one year. Mr. "\V. H. Hall, in the dry climate near Newmarket,
has not got a pasture yet, after trials varying from four to four-

teen years. Under favourable circumstances, with good land

and with liberal treatment, about eight years may be taken

as the time that the land requires to eliminate the weeds and
unsuitable grasses, and to cover itself with that thick mass of

closely growing plants resembling what is seen on sound old

natural grazing lands. But, Sir John B. Lawes tells me, there

still remains work to be done underground. Thirty years will

not produce the dense accumulation of roots found in old grass

land, which constitutes a reservoir containing the elements of

stored-up fertility in the shape of nitrogen and potash.

Much has been said and written about land being allowed

to go to grass without seeds being sown. This appears to have
been an ordinary method between two and three hundred years

ago. Barnaby Googe, in his •' Whole Art and Trade of

Husbandry," dated 1614, wi'ites :

—

" "When you meane to let your ground lie againe forMeddow or Pasture,

your best is to sowe it with Oates, and to harrow the ground even and levell,

and to hurle out all the stones, and such things as may hurt the sythe : for

Dates i3 a great breeder of grasse. Some doe cast Ilay-seede, gathered from
the Hay-loft or the Rackes, over the ground before they harrow it."

Many of our finest old grazing grounds were in all pro-

bability started in this simple manner. Sir J. B. Lawes says

that no doubt any land, without being sown, will form a pasture

in time, but that seeding accelerates the process. Mr. Charles

Howard reports that he has heard old farming friends say that

some of the best gi-azing land they knew was what is called

"tumble-down." Mr. Curteis Neve gives an account of worth-

less grasses that he has seen in neighbouring self-sown pastures.

Mr. Reginald A. Warren has watched the process in poor brashy
land and sour clay in the Cotswold district, and the result has

been better than he would have expected. Mr. Clare Sewell

Read says such fields cannot make a pasture in a generation, if

they ever do. Mr. William Stratton has fair pastures that

formed themselves after sainfoin disappeared, and he mentions
some fine grass land that started as a foul wheat-stubble thirty

years ago.

The speed of the development of a pasture, begun by the

easy plan of leaving it alone, depends in a great degree on
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climate and soil ; the development itself is pretty uniform in its

mode of procedure. First the annual weeds have their day, and
die out ; then the couch-grass spreads, and other inferior grasses

luxuriate
;

finally the good gi'asses, native to the district, with

their delicate and far-reaching roots, appropriate the soil and
oust all competitors. Suitable manuring shortens the interval;

but, however curtailed, the period of incubation is too long, and
land should only be allowed to " tumble down " to grass when
it is tenantless, when no money is forthcoming to farm it or to

lay it down properly, or, in fact, when nothing else can be done
with it.

The agricultural popiilatiou is slow to move. When the

fields that have been ploughed, hoed, and subjected to the other

familiar operations of husbandry are transformed to grass land,

the labourer silently accepts the diminished demand for his

services. If he is a middle-aged man, there is nothing else that

he can do. He is too old to learn another trade ; he remains

in his own village, and gets on as best he can. Farmers usually

employ men they know, in preference to strangers wandering
about in search of work, so he has a better chance at home. The
young men go out into the world, as they always have done
more or less, but probably now in increased numbers. The
danger is, that the best of them are most likely to go to aug-

ment the population of the great towns, and it is not there that

the bone and muscle we require are bred.

Individual cases do not make clear whether there are fewer

labourers consequent on the conversion of arable to pasture.

There must be less money paid for labour, so there must be
fewer recipients, or a smaller sum per head earned. The next

census returns will throw light on the subject.

Mr. Martin J. Sutton, in his book " Permanent and
Temporary Pastures," strongly advocates a two, three, or four

years' ley, to meet the depression in corn-growing, especially

where permanent pastures are not likelj- to be successful. He
says :

—

"The admirable system, pursued in Lancashire and in Scotland, of annu-
ally laying away in artificial grasses a pro])ortion of each farm for a period

of three or four years, is so successful that it is surprising the practice has not

been adopted all over the country."

It does seem surprising, but there are reasons .against the

adoption of the system in some parts of the country. Mr. Jajuea

Jloward says the rainfall is not sufficient in his part of Bedford-

sliire, especially in spring and summer. Sir John Thorold

considers the ex]icnse of cleaning the land on strong clay

would be groat. Mr. ]{. A. Warren fears that Avhcn broken up
again it must be very foul, and perliaps full of wireworm.
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Mr. Clare Sewell Read is strongly in favour of leaving the land

down two years; but he would break it up before the third

year, to avoid the danger of foul grasses. Mr. Mark J. Stewart,

M.P., speaking of a part of Scotland where it is the custom to

leave the seeds down for three years, says that the tei'm might
be extended if the good natural grasses would grow; but he finds

that the dairy-farmers consider that young grasses produce milk

in greater abundance. Mr. John Coleman quotes instances of

farms in Cheshire where there is no permanent grass, the seeds

remaining down five or six years, and, with liberal treatment,

producing as much cheese as on the best dairy farms in the

county.

Mr. C. Eandell boldly attacks the difficult question of the

cultivation of clay-land, and gives his course of fallow, wheat,

and three years' seeds. He emphasises the necessity of selling

the straw, to pay for the cost of the fallowing and the artificial

manvn'e for the wheat. The necessity of the fallow on such land

shows that couch-grass has to be guarded against. On the

chalk, where sainfoin is largely grown, and where the English

variety is frequently left down from four to seven years, there

remains a legacy, when it is broken up, of couch-gi-ass, water-

grass, docks, and other noxious grasses and weeds, that take

years to get rid of ; wireworm is also commonly found in enor-

mous profusion. This is an example of what occurs when the

grasses begin to die out, if left down too long. It will almost

certainly occur after two years, when the seed simply consists of

clovers and ryegrass.

A judicious selection of seeds that are permanent in their

nature should be added to the clover and ryegi'ass, so that, when
they fail, there is something left to take their place ; and it is

likely that this might be done with sainfoin as well. Mr. James
Howard has made some of his pastures by drilling sainfoin and
adding permanent grass seeds. The experience of Mr. John
Clutton leads him to think that when seeds are supplied to

tenants, it might be better to supply a cheaper quantity of seed,

and allow the land to be broken up after a short period, as the
liberal management subsequently necessary is seldom properly

bestowed. There must be a great deal of the permanent grass

added annually to the Agricultural Eetums that is broken up
after three or four years, on its being discovered that there is no
likelihood of a good pasture resulting.

The summer of 1887 was so dry that the pastures were
scorched quite brown, and it was useless to attempt to discover

their condition by personal inspection after the month of June.
Earlier in the year I was fortunate enough to be able to see

some good examples of recent laying down to grass. Mr. C. de
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L. Faunce De Laune, at Sharsted Court, near Sittingbourue in

Kent, has lately converted a gi'eat portion of his estate into

permanent pasture. The appearance of his grass-fields is

simply magnificent
;
they appear to be full of manure, and full

of growth. Everything has been done to ensure success. Belts

of timber have been planted for shelter, and tall fences of hop-
poles packed with hop-bine have been erected for the same pur-

pose—protection from the cold winds off the North Sea being

very necessary. Watering-places are found in every enclosure,

the water being caught on roads and brought in underground
pipes to reservoirs connected with the drinking-ponds. The
timber used for gates, hurdles, and hop-poles is all creosoted,

and is almost imperishable. The land is very heavily stocked

with a breeding flock of Kentish sheep
;
they have additional

food of mangolds, thousand-headed kale, and plenty of cake and
com; the gi'een food is usually consumed on the grass, and,

with the cake and corn, manures it very effectively. .

The grass is an accomplished fact : it is the most uniform

rich gi'een sward that can be imagined, but the cost of obtaining

it would have been unjustifiable had grass been the only object

in view. Mr. De Laune, however, is happily situated ; his soil

is good brick-earth above chalk, and he is in the country where
cheny orchards abound. A gi'eat deal of the artificial feeding

of the sheep is for the benefit of the cherry-trees with which
nearly every grass-field is planted. There are patriarchal old

cherry trees, with far-reaching branches, and there are young
cherry trees with onlj' a few twigs on the stem they are grafted

on ; but all alike are flourishing, and all but the old ones are

carefully protected from the sheep by ingenious little cages of

creosoted gate-hurdles. With the return that Mr. De Laune is

entitled to expect from his cherry trees when in full bearing,

almost any expenditure on fertilisers is warranted, and the gi'ass

shows the benefit in the meantime.

At Syston Park, near Grantham, in Lincolnshire, I had
afforded to me by Sir John Thorold an opportunity of witness-

ing the progress of a very interesting experiment of pasture and
arable farming combined. Certain farms being in hand. Sir John
Thorold has been farming them himself, and within the last five

or six years he has laid a very considerable extent to grass.

There is no inducement here, as at Sharsted Court, to manure
lieavily for fruit trees ; but the farming is of the best, the pastures

receiving a treatment very much above the average of land laid

down. The soil is very various, ranging from stiff' clay to sand.

The experiment is still in progress, few of the fields liave got

beyond the critical age ; but even if it is ultimately found

necessary to break tbem up, they will have stored up some
fertility in the period of rest, and at present, keeping in view
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tlae number of stock they can carry iu the combined pasture and

arable system of farming, the result should be profitable.

Mr. James Howard, at Clapham Park, near Bedford, gave

me an opportunity of seeing his pastures. The soil is rather

stifi clay, difficult to work, and of the class of soil that does

not very readily accommodate itself to the operation of grass-

sowing. The style of farming is decidedly liberal, manures

and feeding-stuffs being by no means spared, and there is a

very healthy good-looking covering of lierbage all over in con-

sequence. I particularly noticed some fields laid down with

sainfoin. The sainfoin is drilled in a corn crop in the ordinary

way in springtime, and afterwards the grass seeds are sown ; in

course of time the sainfoin dies out and the grasses are left to

form the pasture, the important thing being that the sainfoin

produces valuable hay or forage during the years that the grasses

are establishing themselves.

At the Royal Agricultural Society's experimental farm at

Woburn, and at Dyson's Wood in Oxfordshire, where Mr.

Martin J. Sutton carries on experiments in gi-ass-growing

and manuring, I saw much of interest. I also had the advan-

tage of walking over the grass-fields and the experimental

grass-plots with Sir John B. Lawes at Rothamsted. The gi'ass-

plots, where different artificial manures have been applied for

many years—always the same manure to the same plot—are

an education in manuring in themselves. Stepping from one

plot to another it sometimes seemed like going into another

country, the herbage was so totally different, one plot hardly

containing a plant of the gi'ass that is the chief constituent

of the next; and yet it was all the same old pasture—

a

portion of the park—when the trials commenced, thirty j-ears

ago.

I saw some very successful examples of laying land to gi'ass

in the Wealden country south of Reigate. There Mr. John
Glutton was kind enough to go over his fields with me, and to

show me pastures laid down, at almost any time in living

memory, with or without a crop, or sown in spring, summer, or

autumn. Also one specimen of a pasture made by inoculation,

where the turf had been carted on to the land, then chopped up
and rolled down, the field differing now not at all in appearance
from one sown in the usual way.

This article being of a composite nature, it is open to readers

to form their own opinions from what has been put before them.
On the whole, I gather from the answers to my questions, and
from independent inquiries and observation, that recent experi-

ences in laying land down to grass have not been very encourag-
ing. "Wei'e we dealing with low prices that admitted of no
change or improvement, it might be wise to convert all the land
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to grass that would grow it in any sliape ; but it may be ques-

tioned if we are threatened in such a way. There are signs of

improvement even now. Rents have been generally reduced,

and farmers have lowered their scale of expenditure on every

item to an extent that should render profitable farming possible.

One thing seems evident : that farmers do not lay land down
to permanent grass, or, if they do, they do it in the cheapest

manner. Land-owners do lay down land when they cannot let

it, or as an inducement to farmers to become their tenants. But
they are unable to ensure treatment that will make a good pasture,

so when any change comes that is likely to make arable farming

more remunerative, they are sure to yield to the desire of the

tenant to break it up.

j\Iy statistics, so far as figures can be relied on, tend to show
that the conversion of arable to pasture has recently been un-
profitable. I come to the conclusion that the great bulk of the

land laid down or abandoned during the last ten years may be
regarded, though it is termed permanent, as merely temporary

pasture. A rise, though it be not a great one, of prices of corn

must have the immediate effect of causing all the worst of the

new pastures on good land to be broken up, and converted again

to tillage, much to the benefit of the country at large.

Tables Nos. I., II., and III. are simply statistical facts that

require no explanation. Table No. IV. may be misleading unless

it is understood that it is introduced only for purposes of com-
parison. A unit of value was necessary, so the prices of 1887
were selected, the object being to find out the difference caused

by conversion of arable land to pasture, not taking into account

the fall in prices. It may be objected that the hay cut from the

increased acreage of pasture, and the milk from the greater

number of cows, should be put to the credit of the new perma-
nent grass. Tills has not been done, owing to the difficulty of

obtaining accuracy.

I. In Grazing Counties.

Acres
Percentage

of total
acreage

Increase of Permanent
Pasture 1887 over 1877

'J'otal acreage of

Pasture in 1877
Total acreage of

Pasture in 1887

Permanent

Permanent

7,241,841

8,257,270

5G1

Cl-7

acres

1,015,429

per cent.

14

In Corn-growing Counties.

Total acreage of

Pasture in 1877
Total acreage of

Pasture in 1887

I'erinanent

Permanent

:i,f)10,175

4,289,2.3.3

31 7

.37-2

G7.S,058 18G
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II. In Grazing Counties.

Percentage of Rotation Grasses to

Corn and Green Crops and Bare
Fallow in 1877

Tercentage of Rotation Grasses to

Corn and Green Crops and Bare

Fallow in 1887

Per cent.

35-6

40-8

Rotation
grasses

acres

1,484,(!12

1,484,083

Crops

Percentage of Rotation Grasses to

Corn and Green Crops and Bare
Fallow in 1877

Percentage of Rotation Grasses to

Corn and Green Crops and Bare

Fallow in 1887

In Corn-growing Counties.

1,2,52,77519-3

22-9 1,341,051

acres

4,170,218

3,G34,981

6,4G7,9(5.']

5,848,983

III. In Great Britain,

Acres

Percentage of

laud under all

crops, bare
fallow, and

gi'ass

Increase

per cent.
acres 1877 over 1872

Total acreage of Permanent 12,575,606 40-6 1,152,749 9-1

Pasture in 1872
1887 over 1877

Total acreage of Permanent 13,728,355 43-2 1,943,040 14-1

Pasture in 1877
1887 over 1872

Total acreage of Permanent 15,671,395 48 3,095,789 24G
Pasture in 1887

IV. England.

1877
3.979,050 cattle at £10

18,330,377 sheep at 30/,

2,114,751 pigs at 30/. .

£
39,790,500

!
27,495,505

3,172,126

1887
4,023,715 cattle at £10

16,452,508 sheep at 30/,

1,940,507 pigs at 30/, .

1877
acres

7,302,772 corn crops, in-

cluding straw
1887

6,347,008 corn crops, in-

cluding straw

Decrease 1887 from 1877 .

70,464,191

£
46,237,150

24,078,702
2,910,760

73,826,672

£

56,427,110

48,120,123

8,298,023

Total value 1887

} » „ 1877

£
73,826,072

70,404,191

Increase 1887 over 1877 . 3,362,481

Decrease, corn ,

£

8,298,023

Increase, cattle, sheep, 3,362,481
and pigs

4,935,542
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An Increase of 1,088,487 acres of pei-manenfc pasture In

England between 1877 and 1887 thus appears to result in a loss

of 4,935,542^.

VII.

—

Wool and its Uses. By John W. Turner, 126 Swan
Arcade, Bradford.

In the eleventh volume of this ' Journal ' (1875) there appeared

an article by Earl Cathcart entitled " Wool in relation to

Science with Practice." It would have been very easy to ex-

pand every one of the sections into which that article is divided

so as to produce a separate essay; but as yet I have seen no
serious attempt to take up and carry on the work so ably and
suggestively commenced.

I wall take leave to say that after the lapse of thirteen years,

during which the "staple" has gone through many changes and
vicissitudes, the article is still good reading and contains much
valuable food for reflection. As an introduction to my own effort

to continue the work let me quote the following paragraph :

—

" I would endeavour for tlie first time in history to bring the English

wool-consumer and the English wool-grower into friendly relations, uniting

them on the only sound basis of a mutual understanding of intercommunity
of interests promoted by free association and co-operation "

(p. 309).

This, I take it, ought to be the keynote of all discussion on

this subject. The struggle to retain our supremacy as a manu-
facturing country gi-ows more keen with every succeeding j'ear,

and it is only by earnestly recognising that the interests of the

farmer and manufocturer are bound up with each other, that

we can hope to maintain our position. The manufacturers of

England are doing good work in the way of educating the

people connected with various industries, the wool industry in

particular. Since Lord Cathcart's paper was written, the

manufacturers of Bradford have spent more than 50,000^. in

founding a Technical College where " science with practice
"

can be acquired by any townsman, from the manufacturer's son

to the son of the labourer. They are moreover counuitted to a

large annual expense, and this without aid from Government

—

either imperial or municipal. Many other towns are doing the

same, so that if we do fall short of our competitors it will not be

the fault of the manufacturers of wool.

To quote again from Lord Cathcart's paper:—
" Mr. Stephens, one of the most practical writers in the whole range of

EngUsh literature, tells us it would be well for wool-growers to receive

lessons from wool-staplera. Wool-growers at present grow their wool in

ignorance of the requirements of the homo manufacture, and consequently

prices and interests are seriously aflected,"
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This paragraph is just as applicable to-day as it was at tlie

time it was written, and if farmers do not get the lessons which

their incomplete knowledge requires, it is not in any way the

fault of the wool-staplers, who would be only too glad to give

instruction and advice to any agriculturists who did not think

themselves superior to it, although I am much afraid that with

this condition attached the teaching work of the wool-staplers

would be light.

Having as a dealer in wool been brought into contact

during the greater part of my life with the agricultural com-
munity, I may be allowed to say from my own observation that

the British farmer knows very little about wool. To him it is a

commodity which comes round once a year, and which provides

him with a useful sum of money, and there the matter ends. As
to what it is made into, and whether there is anything special

to be . aimed at in its cultivation, he has never been at much
pains to ascertain. He has a notion that by some easy process,

which is a mine of wealth to the manufacturer, his wool is made
into cloth : but of what kinds, and how certain of his proceed-

ings affect the trade, he does not care to know. This was all

very well as long as he had the market to himself. But now,

with the supplies of wool from all quarters of the globe com-
peting with him as they do, more enlightenment on the matter

is necessary if he is to hold his own.

As a contribution towards a better knowledge of the sub-

ject, I propose briefly to describe English wool and its uses,

before proceeding to discuss its commercial aspects.

Descriptions or English Wool.

English wool may be divided into four principal classes, as

follows :

—

I. Tlie Leicester or long wool.

II. The Do^vn or short wool.

III. The Half-bred, which is a cross between I. and II.

IV. The Mixed and Broken breeds, i.e. containing a cross of

Scotch Blackfaced or Mountain breeds.

I. The Leicester or Long Wool.—This wool may be sub-

divided for commercial purposes into Lustre and Demi-lustre.

The pure lustre wools ' are produced only in the counties of

' I may be permitted to say here that lustre must not be confounded with
colour. Lustre is an intrinsic and inherent silvery brightness of the fibre

not lost in process of manufacture, and wliich cannot be given to goods not

made of pure lustre wool.
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Lincoln, York, and Nottingham. Lustre wools were formerly

made cliiefly into ladies' dress goods, known as lustre Orleans,

glaces, brill iantines, &c., and were also mixed vdth mohair and
alpaca. Twenty years ago they commanded a much higher

price in proportion to other goods than they do now. At that

time the fashion had run for a long period on the' bright dress

goods just mentioned. During the last fifteen years the fashion

for these fabrics for ladies' dresses has almost died out, and the

principal demand for them has consequently failed. They are

now used for coat-linings, dust-cloaks, braids, and purposes

where a smooth slippery surface is desired. Lustre or brightness

alone, which entered so largely into the enhancement of the

value of these wools for dress purposes, is now of secondary

importance. It is, however, still necessary that they should be
smooth and straight, and any crossing with rougher breeds for

the purpose of obtaining weight, or with broken breeds for

the sake of the mutton, reduces their value. The crossing of

this wool with the Down does not enter into the discussion at

this point, as it produces a new breed, of which more in due
course.

It must be remembered that in Lustre, as in other wools,

the finer the fibre the more valuable is the wool. I have had
so much experience of the unconquerable difiiculty of making
the wool-grower understand this point, that I venture to draw
special attention to it. The long-wool grower of Lincolnshire

or Gloucestershire, hearing that fine wools are the best to sell,

will tell the buyer that he has impi'oved his wool by ci'ossing

it with Down and has thus produced finer wool ; whereas all he
has succeeded in doing has been in many cases to spoil his

original breed. He has lost the lusti'e and smooth straight

hair, without obtaining enough of the fineness of the Down to

be of any commercial value. A colonist under such circum-

stances would have preserved the character of his breed, but

would have continued it by a cai-eful selection of the finest

woolled among his sheep.

My readers will j^lease note that I am not arguing against

the crossing of breeds, of which I will say more presently, but

merely against the erroneous notion that the fineness of one

breed can be grafted into another without altering its original

characteristics.

In the demi-lustre wools, the Cotswold may be taken by

way of illustration. This wool is made into camlets for men's
clothing in China, Japan, and Northern Asia ; into lastings for

boots and furniture ; and into bunting for Hags, and some kinds

of curtain-stuff's. Its value consists in its length, strength, and
solidity of fibre. Whatever fineness of hair can be obtaiuod is
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a gain, but this must be done by selection within the family

itself, and not by crossing from the outside.

In attempts to improve the breed by crosses of Down and

half-bred, the long, straight hair of the Cotswold is broken, and

the fine soft hair of the Do^\ti is rendered harsh and coarse. It

is not too much to say that users of Cotswold wool would prefer

it in all its original coarseness, rather than have its character

altered by any crossing whatever.

The same remarks apply to the wools of Leicestershire and
the Midland Counties generally. Fineness of hair is valuable

so long as it is obtained in the right way. These wools are used

for classes of dress goods where a certain " handle " is required,

and any interference with the breed removes the wool into other

channels of trade.

It will perhaps be convenient here to explain the term
" handle " as understood by manufacturers. Almost any
'"handle" can be given to cotton and similar goods by the pro-

cess of finishing after the goods are woven. But for the kind
of wear for which woollen and worsted goods are required this is

not possible, as the finish would disappear after being worn a

while. Every one knows the difference between the " feel " or
" handle " of a piece of flannel and that of a piece of flag-bunting

or boot-top lasting, or junior counsel's go^ra cloth. The one is

soft, comparatively uneven and spongy, and the Aveaving appears

indefinite. The other is hard, firm, flat in the surface, with the

weave clearly marked. This difference arises from the inherent

characteristics of the wool from which the goods are made, which
characteristics are " nursed " and made the most of in the pro-

cess of manufacture. In a word, you cannot make flannel out of

Gloucester avooI, and you cannot make flags out of Southdown.
The " handle " required in the goods must therefore always be

present in the wool in the first instance.

II. The Down or Short Wool.—In discussing Down wools,

quite the opposite set of constituents of value prevail to those

which I have referred to above. In this wool, absence of lustre,

the finest possible fibre, and not too much length, are the desirable

qualities. The principal uses to which Down wools are put are

hosieiy, under-garments, flannels, and similar goods ; also for

some woollen goods where a springy light handle is desired.

The wool being very curly and elastic, it is specially fitted for

all purposes where a somewhat rough and at the same time soft

surface is desired. In goods such as worsted coatings and cloth

requiring a smooth finish, colonial wool is now always used ; but
when the fashion runs on cloths with a rough flannel-like sur-

face, being at the same time even and soft to the touch, a good
demand for Down wools may be expected. In fact, the value
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of Down wools is practically only affected by the clianges in

fashion in the woollen trade, as the demand for it for hosiery

purposes is regular and constant.

Most of the yarns spun from this wool ai'e spun thick, so that

length of staple is not desirable, and is, indeed, for some pur-

poses, a positive detriment, as the hairs of short stapled wools

in spinning stand out from the yarn, and thus produce a rough
flannel-like surface. It will be seen on consideration that the

longer the staple is, the flatter the surface of the goods must be,

so that if we require flatness of surface, we use colonial wool,

which surpasses the finest English as much in this attribute as

it does in fineness of hair.

In my opinion there will always be by comparison a good
demand for pure-bred Down wools, because they possess qualities

which render them suitable for the uses just mentioned in greater

perfection than any other wool. But, as already stated, crossing

deprives the breed of its best qualities from the wool-buyer's

point of view. I have seen Down sheep crossed with all kinds

of heavy breeds, and producing wools of all grades of badness.

Most of these crosses are made with a view to increase the weight

of the fleece or the carcase. Experience shows that the effect

of a cross depends greatly upon the district in which the sheep

are reared. If a Lincolnshire flock be crossed with Down, the

produce is half-bred wool, of good value so far as it goes. But if

a Hampshire flock l)e crossed with Lincolnshire, the effect is bad.

I saw a good illustration of the latter cross some time ago.

A clip of wool was sent up from Hampshire to be sold, which many
experienced men failed to recognise or name. It was a Down
flock, which had been "improved" by crossing with the very

heaviest Lincoln. All the good qualities in the two breeds were
effectually destroyed. No lustre manufacturer would use the

wool, as the lustre had disappeared. No maker of buntings or

similar goods could use it, as the staple was too short, whilst

for the hosiery trade it was both too long and too coarse. The
lot was ultimately sold at about 50 per cent, less than the value

of Down, and 25 j^er cent, less than the value of Lincoln at

the time.

The value of purity of breed in Down wools may be seen by
comparing the prices of these wools grown in different counties.

Tlio value of the best flocks of kSussox Downs this season has

been in some cases as high as l iyi. ; Wilts and Dorsots, also pure

bred, a shade less, not being quite so fine; llami)shire, about

lod. l^astern Counties, which are bred no one knows how,

fetched 1]}^!. to 12^d.; while some so-called Downs of that

district would probably be denr at lOd'.

ITT. Ifidf-hmd T

I

'00?.—This wool occupies, as far as supply
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goes, the most important position in the wool-market.' It is the

largest item in the English clip. It is an ever-increasing

quantity in the colonial clip, and probably of the forty million of

sheep in America the major portion are half-breds.

Let me here clear away an element of misconception. The
term " cross-bred " is used in the London catalogues, when
describing colonial wool, to signify the produce of the cross

between the Merino and the Leicester. This sometimes puzzles

the North-country farmer. In the English wool-trade the word
cross-bred means the cross between a good breed and a bad one

;

as, for instance, between the Leicester and the Scotch Black-

faced, in its various degi'ees. I use the name "half-bred " through-

out in the same sense as it is generally used in Yorkshire, to

signify a cross between a coarse and a fine-woolled sheep—in

English wool the cross between the Leicester (using the name
broadly) and the Down, in colonial wool the cross between the

Leicester and Merino.

In England, then, the original half-bred is a cross between
the Leicester and the Down. But in some districts the half-bred

has developed into a distinct breed, which only requires an
occasional importation of the original blood to suit the exigencies

of different localities. This is notably the case in Norfolk, and
the Eastern Counties generally, and also in Shropshire and
Staffordshire.

What is required in this class is a moderate length of staple,

softness of handle, and the largest amount of the fineness of its

Down progenitor that can be obtained. As there is the keenest

competition in this class, it follows that the greatest amount of

knowledge on the part of the British farmer is necessary to

enable him to hold his own in the contest.

A generation ago, some of our half-bred wools were celebrated,

and justly so, for their fineness and softness, and they were very

much sought after for certain classes of goods. It is a singular

coincidence that these wools began to deteriorate in quality and
style just at the time that colonial cross-breds were introduced,

and for years it appeared as if the growers of half-bred wool in

England were playing into the hands of the colonists, whose
production steadily increased in quantity and improved in quality,

until the home wools were gradually pushed out of certain trades.

There are several districts to which these remarks would
apply, but perhaps the case of the Norfolk half-bred wool will

illustrate my meaning best. Twenty-five years ago these wools
were noted for their fineness and softness, and were boug-ht in

large quantities by makers of lastings and similar goods. About
this time the growers seem to have become dissatisfied with the

weight of their fleeces, and carried away, no doubt, by the high
VOL. XXIV.—S. S,

' M
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prices wliicli the neiglibouring fanners of Liucolnsliire could make
of their much heavier wool, they began to take means for increas-

ing the weight of the fleece. The best of these wools probably-

averaged 6 or 7 lbs. per fleece. After crossing them with
Lincoln or Cotswold, they succeeded in getting up the weight
to 9 lbs., and sometimes to 11 or 12 lbs.

I have heard many a Norfolk farmer in those days of change
boast of the goodness of his wool because it weighed " threes to

the tod," or even " twos and threes." The only thing aimed at

appeared to be weight, and there was very little thought given

to the effect upon the character of the wool. The result has

been that the Norfolk half-bred of to-day is a mongrel breed,

which is beaten by almost every sort it competes with. There
is good wool in the district, but it does not run regularly to the

fine sorts as it used to do.

These remarks do not apply alone to the wools of Norfolk

and the Eastern Counties. The same mistake has been com-
mitted in many other districts, and has been one of the causes

of the downward tendency of prices. In 1861 the total import

of wool of all kinds into this country was in round figures 150
millions of pounds, or about an equal quantity to our own pro-

duction. In 1886 our own production had fallen to 136 millions,

while the imports had increased to 615 millions.

More than 300 millions of this enormous increase is the

produce of Australasia. During the whole of the period the

colonial wool has been steadily improving. Everything that

attention and business ability can accomplish is done by the

colonials to meet the wants of the trade. Thousands of pounds

have been spent in England for sheep for breeding purposes,

and the greatest skill has been shown in selecting those most

suitable. The result is that, with the exception of pure lustre

wool, every kind of English wool can be matched and beaten in

the London sales. And while all this has been taking place,

our own wool in the classes which compete with colonial has

been deteriorating.

IV. Mixed Breeds.—Under this head I include all wools

which have in them a cross of the Scotch Blackfaced, more or

less recent, and in various degi-ees. These wools are to be

found in the West and North llidings of Yorkshire, in Lanca-

shire, Cumberland, Durham, and Nortliumberland, and through-

out Scotland. A great variety of wool is grown in these dis-

tricts. Some of the very finest half-bi*ed wool is groAvn in

Scotland and Northumberland, known in the trade as North

Wool, and possessing soft and silky qualities, which are perhaps

unequalled, and almost unique. The Cheviot wool, too, is a

special art icle, which does not seem to be capable of pi'oduction
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away fi'om its native hills. The quantity produced is compara-

tively small, and Scotch manufacturers generally take care that

it does not travel far away from home. Farmers who are able

to grow this article will, perhaps, be glad of the hint that it is

worth their while to keep it up. There is danger of its disap-

pearance and deterioration from the same causes as have been

mentioned in regard to Eastern Counties wool, i.e. the attempt

to increase the weight at the expense of the quality.

Throughout the North there are various wools which show
all kinds of mixtures of Cheviot, North, Blackfaced, and some-

times Down. Some of the branches of this heterogeneous family

have become distinct breeds— such, for instance, as Lonks and
Mashams—and a large proportion go by the appropriate names
of mules and cross-breds.

The value of these broken-bred wools is now somewhat
higher in proportion to other wools than it formerly was, owing
to various causes. A good many of these wools are utilised in

the manufacture of so-called Home-spuns, Cheviots, and Tweeds
of the rougher class.

Woollen and Worsted.

A good deal of confusion exists in the minds of people out-

side the trade as to the meaning of the terms Woollen and
Worsted, which it may be as well to clear away. Technically,

the difference consists in the structure of the yarn. The aim
of the worsted-spinner is to get the fibres to lie parallel to each

other, and produce a yam as fine, smooth, and straight as

possible. The object of the woollen-spinner is precisely the

reverse, i.e. to get the fibres to lie in a certain sense across

each other so as to produce a yarn soft, fiuffy, or, to coin

a word, as flannelly as possible. Difierent machinery is used
in each trade to produce these different effects, but, speaking
generally, the difference in the first place is in the wool. All

long wools are spun into worsted yarns, and short wools into

woollen. Dress goods for ladies' wear are worsted. Cloth for

men's wear is generally woollen, with some exceptions, as, for

instance, what are known as worsted coatings, which are made
of comparatively long wool treated in the worsted fashion.

There is, of course, a point of length at which it is difficult to

say which trade wool will be used for. French merinos, Henri-
ettas, and the so-called cashmeres, of which a lady's dress is

made, are worsted. The soft cloth without pattern, or twill, of

which her jacket is made, is generally woollen. Both are made
of short wool, the woollen being, of course, the shorter, but
both wools a generation ago would have gone into woollen
goods.

M 2
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Improvements in Machinery.

Wools which were formerly considered too short to be
combed can now be combed with ease, owing to the improve-

ments in combing-machinery, and are consequently rendered

fit for worsted purposes. This has introduced a vast quantity of

wool into the dress trade which did not go there formerly, and
which has thus become a serious competitor with longer wools.

As far as regards improvements in machinery, this utilisation

of short wools has been the only factor worth mentioning in the

altered condition of the wool market. Wool-working machinery
has been brought to great perfection, but it cannot be said that

there have been any revolutionary improvements in it, except

the one just mentioned, during the last twenty years.

Influence of Imported Wools.

The influence of colonial and foreign wools on the price of

English wool is enormous. Twenty-five years ago the total

import of wool was only about equal to our ovsn clip. This

year we shall probably import five times as much as we grow.

Twenty-five years ago the value of the English clip was, roughly,

13,000,000?. This year its value is probably 6,000,000?. A
comparatively small proportion of this serious loss to the farming

interest is due to falling ofi" in quantitj". The table on the

opposite page will show the comparative position of the supply

of English and foreign wool.

It is interesting to note, in connection with these figures,

that while in 1866 the value of a bale of colonial wool was

about 24Z., the total value of colonial wool imported was

11,735,000/. Whereas, in 1887, with a value per bale of about

14?., the total value was 20,216,000?. After allowing for the fact

that a larger proportion of the wool is now imported in the grease

than was the case twenty years ago, the figures are sufficiently

startling. The colonial wool imported in 1887, if taken at the

prices of 1866, would show a value of 34,656,000?. The price

of alpaca in 1866 was 3s. 4f?. per lb. ; in 1886 it was about

1."?. per lb. The value of mohair in 1866 was 3s. 8c?. per lb.

;

in 1886 it was about l.s. 2c?.

It will be seen from this that the fall in values is not confined

to English wool, so that the immense increase of imported wool

and the groat fall in the value of English do not stand precisely

in the relation of cause and effect. There can be no doubt,

however, that foreign and colonial wool is a great and increasing

factor in dclerminiug Ihe value of our own growth. Its influence

is felt in every direction.
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Comparison op the Quantity op Foreign and Colonial Wool
OP all Kinds impouted into this Country, and Exports op

THE Same, with the Production of English Wool, during
Twenty-two Years, in round figures.'

Imports of foreign
and colouial wool

Exports of foreign
anJ colonial wool

Leaving of foreign
and colonial wool
for home con-
sumption

Home
production

ear

lbs. lbs. lbs. lbs.

1867 236,000,000 91,000,000 145,000,000 157,000,000 1867
1868 260,000,000 105,000,000 155,000,000 166,000,000 1868
1869 263,000,000 117,000,000 146,000,000 156,000,000 1869
1870 266.000,000 93,000,000 173,000,000 150,000,000 1870
1871 332,000,000 135,000,000 197,000,000 145,000,000 1871
1872 313,000,000 138,000,000 175,000,000 156,000,000 1872
1873 325,000,000 123,000,000 202,000,000 165,000,000 1873
1874 352,000,000 144,000,000 203,000,000 167,000,000 1874
1875 372,000,000 172,000,000 200,000,000 162,000,000 1875
1876 396,000,000 173,000,000 223,000,000 156,000,000 187G
1877 418,000,000 187,000,000 231,000,000 152,000,000 1877
1878 407,000,000 199,000,000 208,000,000 152,000,000 1878
1879 427,000,000 243,000,000 184,000,000 153,000,000 1879
1880 475,000,000 237,000,000 238,000,000 149,000,000 1880
1881 460,000,000 265,000,000 195,000,000 139,000,000 1881
1882 505,000,000 263,000,000 242,000,000 129,000,000 1882
1883 509,000,000 277,000,000 232,000,000 128,000,000 1883
1884 644,000,000 277,000,000 267,000,000 132,000,000 1884
1885 520,000,000 268,000,000 252,000,000 136,000,000 1885
1886 615,000,000 310,000,000 305,000,000 136,000,000 1886
1887 597,000,000 319,000,000 278,000,000 134,000,000 1887
nS88 650,000,000 830,000,000 320,000,000 135,000,000 n888

It lias undoubtedly been considerably Helped in consumption

by tlie fashion for soft goods which has now prevailed for some
ten or fifteen years. Ladies' dresses nowadays are nearly all

made of soft dull material, but it is not generally known that

these goods are made entirely of colonial wool. The wearers of

these fabrics, which are known by a variety of names, such as

Beige, Foule, Cashmere, Nun's Veiling, Paramatta, Barrathea,

Henrietta, Merino, &c., say they are " nicer " than the old-

fashioned glaces and cords, which were made from English

wool ; and so long as this is the feminine idea, English wool
must occupy a second or third rate position. As has been said

above, pure lustre wool is the only sort with which it does not

compete ; and as pure lustre is out of fashion, this does not count
for much. It will be easily seen that the difference is very great

between the quantity of wool required for the dress trade and
the quantity required for coat-linings and other subsidiary

purposes.

' This jjeriod is taken because 1 867 was the tirst year when reliable statistics

of the growth of English wool were available.
' The figures for 1888 are merely estimates of the probable quantities.
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Mode of Business.

There are many points about the manner in which colonial

wool is sent to market and dealt with, which give it an enormous
advantage over our own. The flocks are often very large, and
after being shorn, the wool is generally carefully and thoroughly

skirted, i.e. the short wool growing round the neck and legs

and down the belly of the animal is taken off, and packed into

separate bales. The wool is also classed into different descrip-

tions—Merino and cross-bred not being mixed in the same bales,

except in some of the smaller flocks. The consequence is, that

on its arrival in London, large quantities of it can be taken

direct to the comber without any soi-ting whatever. A spinner

can go round the warehouses and select the exact sort he

wants: and sometimes, during the same evening, he can buy his

lots, and have done with this branch of his business for some
time.

As the sales generally last from three to six weeks, and as

there are seldom less than 10,000 bales offered every night, there

is plenty of choice. When this style of business is compared
with the dilatory and unbusinesslike manner of buying English

wool from the farmer, it will be seen what an immense saving

of time and trouble there is to the user of colonial wool as com-
pared with the user of English. A manufacturer can, and often

does, purchase as much wool in London in a single night as

would take him a month to buy in Lincolnshire or Shropshire.

Very few people, except those having actual experience, have
any idea of the vast variety of wool which is to be bought in

the London sales. Almost every English sort can be matched
there, and where the object to be aimed at is fineness of texture

and softness of handle, the London Colonial Sale is the market
to go to.

It will of course be asked, " What do you suggest as a remedy
for the present unbusinesslike manner of dealing in English

wool ? " An answer to this question brings one on to very

delicate ground. It is much easier to point out the defects of

the existing system than to suggest a remedy. Probably the

first thing to be done would be to stir up the public opinion

among wool-gi'owers to some improvement of the system as it

exists. It would not bo diflicult to write an entertaining article

on the present manner in which the buyer is treated by the

grower. The affection of ignorance as regards prices, the in-

genuity with which time is wasted, the endless bargainings, the

objection to approach the subject in a businesslike spirit, would
be amusing if they were not so expensive and irritating.

In these days of competition, the manufacturer has too many



Wool and its Uses. 167

IDoiiits to watck to be able to spend the time wliicli his forefathers

did in collecting his supply of wool in the days when English

manufacturers had a practical monopoly of the world's commerce,

and when English wool formed the backbone of the trade.

What is wanted is that growers should regard their dealings in

wool as a purely commercial transaction, and that the greater

the promptitude with which it is got through the better for all

parties. The tendency of modern commerce is to bring the

producer and consumer nearer together. I suppose that this

tendency will reach the English wool-grower some day.

But up to the present the position of things will be best

illustrated by the remark that the arrival of one or two con-

sumers in any country district is sufficient to stop any business

for a week. They have gone to buy, and presumably the grower

wants to sell ; but at sight of a wool-buyer from the consuming
districts prices are at once put up to a prohibitive level, and it

takes about a week of pig-dealing amenities to bring the two
parties together and the wool to a market pi'ice. The common
affection of ignorance of prices on the grower's part will not

justify these proceedings. He is not so ignorant as he gives

himself out to be when it suits his purpose, and he knows the

value of his article just as well as the buyer.

Let the farmer remember the figures of imports of wool
which I have given, and dismiss from his mind old-time notions

of great rises in price, and of the importance of the position of

English wool. Let him meet the buyer in a businesslike spirit.

" Time is money " may be truly said of the business now, and
the loser is the man Avho wilfully wastes the time.

Beyond this there is the question of fairs and auctions.

Being an auctioneer of wool myself, those who have a profound
belief in interested motives as the mainspring of things may,
if they choose, take my remarks cum grano salis. I certainly

incline to the auction as the most businesslike manner of

moving the wool from the grower's hands. To be properly

successful, however, it requires suiting to the exigencies of the
British farmer.

An auction sale of wool should be established on a suffi-

ciently large basis to make it important to the buyer. It should
have a public character, and be held under the control of some
body which would command the confidence of agriculturists.

I throw out the suggestion that the County Agricultural Societies,

or, better stUl, the County Chambers of Agriculture, should take
the matter in hand. One of these two bodies should have entire

control of the goods, see to the weighing and other details, and
appoint the auctioneer. The wool allowed to be sold at these

sales should be the bond fide property of the growers, no dealer or
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speculator being allowed to " pitch " wool in them. They should

be held at a central point, and where there is a covered market.

They should not be held only on one day of the season, but

should extend over a series of, say, one day a week for four or

five weeks, according to the area of the district. The wool

should be sold without reserve, my experience as an auctioneer

teaching me that nothing promotes competition so much as the

knowledge that the wool is really meant for sale.

Then there is the question of fairs, to which I giv^e the

second place. In this case I would apply the same rules, but

the dealings would of course be between the user and the grower
by private contract, the bargains, however, to be registered by
the authority holding the fair. Probably the best illustration

of the kind of fair I mean is the one held annually under the

auspices of the Leicestershire Agricultural Society. I will,

however, point out that the whole of the wool usually shown in

this fair might be sold by auction in less than an hour, whereas

by the present system of bargaining the actual business gene-

rally begins about 4 P.M., the interval between 9 A.M., at which

time the fair is supposed to commence, and that hour being

spent in vain talk.

Another style of fair is the one which is held weekly at

Doncaster during June, July, and August. This is a very large

and important fair. There are from 400 to 1,000 sheets a week
pitched, chiefly Lincolnshire wool. The railway companies and
the corporation of Doncaster provide every facility. But how
is the fair regarded by the Lincolnshire farmer ? There is pro-

bably not 10 per cent, of the total wool shown, belonging to the

grower. The bulk of the wool sold there is the property of

jobbers and dealers who have gone round the county during the

preceding week and bought it up.

The wool-stapler, whether in Bradford or iu many country

districts, fulfils a useful function for which the trade can afford

to pay. He understands wool, and classes it to suit the

requirements of the manufacturer. Consequently I may re-

mark that, in accordance with sound economic principles, the

wool-stapler must always exist. But the man whom I call a

jobber knows no more about wool than the farmer. He sells

the article in the same condition as he got it. He takes

his profit out of it for doing something which the farmers

might do for themselves. Doncaster market is under the

noses of the Lincolnshire farmers. Many men go there to

buy wool who are never seen among the farmers, and who
would prefer to deal with the grower for many reasons. They
can afford to spend a day at Doncaster, but could not afford to

spend a week at the farms over the same or a less quantity of
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wool. I will leave this subject to the readers of this Journal

with the question : Who pays the Doncaster jobbers' j^rofit ?

To the inquiry as to what can be done to enable our farmers

to get more for their wool, or even something like old-time

prices, I can only reply that, so far as I can see, there is at

present very little hope of any substantial rise in prices.

Fashion is fickle, and might probably decree some day that we
had worn soft stuffs long enough, and that our womankind must
clothe themselves in the hard, solid, and good wearing materials

made from wools of native growth. But so long as we are con-

tent to take our fashions from Paris, this is not likely to take

place. Soft goods have always been the peculiar pride of the

French manufacturer, and France is consequently deeply inte-

rested in keeping up this fashion.

If we were, however, to have a change of fashion in the

direction of harder materials, it must not be forgotten that

there is a large quantity of wool from the colonies of the cross-

bred type, which nearly approaches many English wools in

solidity, and that we should not therefore have the trade in

our own hands as we formerly had.

An import of more than six hundred millions of pounds
of wool is a factor which effectively removes any of the exclu-

sive conditions which formerly helped to keep up the price of

English wool. For though it must be admitted that we do not

retain quite half of it for the use of our mills, yet we have to

compete with the other half in the shape of the manufactured
goods of France and Germany in all the markets of the world.

Thus the question is not how English wool can be restored

to its old position, for that is impossible, but how it is to hold

its own in the competition. I can only say in answer, let the

wool which is known to suit a district be grown there in all its

ancient purity.

Let the Lincolnshire farmer still grow lustre wool as pure
and as fine as he can, as there is a place for his commodity,
even if it is only a subsidiary one ; and with the continual

increase of population this subsidiary purpose will assume
greater relative importance.

Let the Southdown gi'ower keep in his mind what his wool
is best fitted for, and not make vain attempts to fit it for he
knows not what.

Let farmers generally take care that their wool is got up for

market better than it often is. It may be thought by some a

clever thing to sell a quantity of gTease and dirt at the price of

wool, but the result must be bad for the community in the com-
petition with the best got-up wool in the world. And in this con-

nection I should like to be allowed to make a quotation from a
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paper read by me in 1881 to the Cirencester Chamber of Agri-
culture, wliich will also serve to correct a small point in Earl

Cathcart's paper on the washing of wool :

—

" The wool looks sometimes as if it had been well washed and afterwards
riddled over with yellow dust. This, I suppose, arises from the sheep having
to be driven a long way to the washing place. There are, I know, great

difficidties to get over to remove this fault, but ifyou would do so you would
give to your wool an increased value. It should be borne in mind that

wool is never washed witli so little injury to the fibre as when it is washed
on the sheep's back. The increased severity required to get dirty wool
clean iu the process of manufacture is injurious, and conseqtiently reduces its

value. I saw an article in ' Wool ' the other day in which the use of hot
water and soap was advocated. With this idea I entirely disagree. I ven-
ture to say that the use of hot water or soap is positively injurious to

English wool. AVhat I would recommend (of course with all reservations as

to convenience) is tub-washing in cold water.
" The following manner has, I believe, proved successful :—Having two

tanks, each capable of holding, say, five slieep, let the sheep be placed in tank
number one and washed in the usual manner ; then let them be plunged in

the second tank, which must be kept constantly supplied with clear water

—

or, better still, let them have a swim in running water. It should be re-

membered that the first tank should be kept as greasy as possible from the
yolk which exudes from the sheep, only as much water being added as the

sheep take out with them. This yolk is a kind of natural soap, and is quite

sufficient to wash the sheep properly if proper advantage is taken of it."

I would only add to this that all recent science shows alkali

to be injurious to wool, and where it is necessary to be used in

order to get rid of " dirt " it can only be used safely by experts

who know how to minimise its effects. Manufacturers prefer

buying wool which has not been washed at all to wool which has

been scoured with soap, especially where it has to be dyed into

delicate colours.

There are many faults in English clips arising from careless-

ness, such as the presence of straw and chaff iu the wool, which

may appear trifles to the farmers. But these faults all cost

money to rectify ; and when home wools have to compete with

the wool of the colonies, which requires no such expense, these

trifles grow into importance.

Let English wool-growers keep in their minds the fact that

there is a growing export trade in their wools which amounts

now to about 23,000,000 lbs. annually, and which may be

increased if these apparently trifling points are properly attended

to. More than half of this export trade is to America, where it

has bd. per lb. duty to pay, and where labour is expensive. Ten
cents a pouiid is a heavy duty to pay on dirt and gi'ease, and

American buyers are not likely to come away from home for wool

which requires labour to fit it for use. It may bo as well to note

here that one of the favourite wools with export buyers is Irish,

which is the best washed and the best got-up of any iu the

United Kingdom, and is preferred for these reasons.
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A healtKy public opinion among agi'iculturists, and a feel-

ing that both the grower and the manufacturer have the same
interests to serve, will set many matters right. We in the

manufacturing districts are as strongly of opinion as the agi'i-

culturists are that things are too cheap ; but both can, at all

events, resolve that what they produce shall be good.

VIII.— Recent Improvements in Cider and Perrij Maldng.

By D. R. Chapman, The Athengeum, Liverpool.

In these days of keen competition and agricultural depression

it becomes a duty to look more closely into comparatively small

matters, and either endeavour to find new fields of energy, or

point out old sources of income which have been neglected, but

which may be revived with some prospect of success. Among
the latter is one which until a century since was a source of great

profit to many, but now has fallen into great neglect—viz. the

production of those pleasant and wholesome drinks, when pure,

Cider and Perry.

Both liquors have a pleasant sub-acid taste, and are very

clean on the palate, pei'ry as a general rule being much the

sweeter of the two. Among our forefathers they were sup-

posed to conduce to longevity and possess many medicinal

qualities, and this opinion still remains in the cider-growi-ng

districts. Many eulogiums have been written in their praise,

notably "Phillip's Cyder," and two quaint old tracts, one of which
was witten by the Vicar of Dilwyn in 1677, and is quoted in

Dingley's " History from Marble," who says :

—

" Our flourishing orchards . . . yield us plenty of ricli and winy liquors,

-w^ long experience hath taught do conduce very much to the constant

health and long lives of our inhabitants, the Cottagers as well as y* wealthier

using for the most part little other liquors in their families, than restorative

syder ;

"

and in a poem of some length again says :

—

*' With all the Gallick wines are not so booue
As Hearty Sider, y* strong son of wood
In fullest tydes refioes and purges blood."

At the end he gives a list of six or eight persons who died

in his own parish during his vicarage, whose drink was nothing

but cider, and whose ages ranged from ninety to one hundred
and fourteen. The other tract relates a morrice dance which
occurred at Morehampton, where ten persons danced whose
united ages reached the total of more than a thousand years.

Perry made from the Barland pear is supposed to be good for
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diseases of the bladder and kidneys, and is taken and recom-
mended for them in the districts where that fruit is cultivated.

The cider-producing districts in England at the present time

may be divided into two : one, which may be called the West
Midland district, embracing Herefordshire, Worcestershire, and
parts of Gloucestershire and Monmouthshire ; the other, the

Western district, containing the three counties of Somerset,

Devon, and Cornwall. Cider was formerly made in some
quantities in Kent and Sussex, but, for reasons which will be
stated when treating of those counties, the manufacture has

ceased, at any rate for the market. At what time the apple was
introduced into the West Midland district is not very clear, but

that there were good and bad kinds in the fourteenth centuiy we
can gather from the old poem " Piers Plowman's Visions," where
the following lines occur :

—

I prelde Piers tlio to pulle a down
An appul and he wolde,
And suffer me to assaien

What savour it hadde "

—

while in the sixteenth century we have the testimony of old

Gerarde—who says in his " Herbal," a.d. 1597 :

—

" But I haue seene in the pastures and hedgerows about the grounds of

a worshipful Gentleman dwelling two miles frow Hereford, called Master
Roger Bodnome, so many trees of all sorts, that the seruants drinke for the

most part no other di'inke but that which is made of apples ; the quantity is

such, that by the report of the worthy Gentleman himself the Parson bath
for tithes many hogsheads of Syder "—

-

that both the apple and the cider made from it were common and
well kno\\Ti. Some sixty or seventy years after, the cultivation

of this tree received a great impetus from the care and attention

bestowed upon it by Lord Scudamore of Holm Lacy, who, while

serving his country as Ambassador to the Court of France,

obtained grafts and cuttings of the best fruits grown in that

country and distributed them through the orchards of his native

county. But, although the impetus received in the cultivation

of the tree was great, the manufacture of cider did not reach its

zenith until quite a century later.

Worcestershire has always been more celebrated for its peny.
In Gloucestershire and Monmouthshire, until a very late pei'iod,

the orchards were chiefly confined to the Herefordshire sides of

both counties, but the cultivation of both the apple and pear has

spread considerably of late years, although perhaps more in the

case of Gloucestershire with reference to the cultivation of what
are known as " soft fruits," than those more especially devoted

to the manufacture of cider and perry. This county, like

Worcester, is better known as a perry-producing district. With
few exceptions, the orchards throughout the whole of this district
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had been allowed to fall into a state of great neglect ; but chiefly

owing to the exertions of the Woolhope Naturalists' Field Club,

who meet at Hereford, and under whose auspices that magnificent

work " The Herefordshire Pomona " was published some two or

three years since, a great deal of attention has been paid to them
which it is hoped in a few years' time will amply repay the

owners.

The following table will show at a glance the number of acres

under orchard cultivation since about 1810 ; but it is not to be

supposed that tJiese plantations are all devoted to the cultivation

of cider and perry fruits, as great quantities of soft fruits are now
grown

Date Hereford Worcester Gloucester Monmoutli

1810 6,000

1871 20,811 11,057 10,841 2,672
1881 27,000 16,000 14,170 3,800

1886 27,112 18,527 15,500 4,027

In the Western district the writer has been unable to trace

the first mention of cider or peny ; but from time immemorial
both Devon and Somerset have b(^en famed for their orchards, and
in recent years an extensive trade has been caiTied on in both

these beverages. Comparatively little cider is made in Corn-

wall, but the Devon and Somerset sides of Dorset produce excel-

lent cider, and a good deal of attention has been paid of late years

to the orchards of that section of the West country. Although
some peny is made in this district, no coiTections or additions have
been made to the list of pears appended to this paper, from which
it would appear that either the kinds mentioned are the ones
grown in the West Midland District, or the writer has not been
fortunate enougli to come upon any one who can give him any
information upon this point. Singularly enough, although large

collections of cider fruit were sent to the different Pomona shows
held at Hereford under the auspices of the Woolhope Club, no
perry fruit was ever sent.

The following table will show the acreage under orchards in

this district:

—

Date Devou Somerset Cornwall

1871 30,013 16,207 7,408
1881 26,000 22,800 4,800
1886 20,411 23,010 5,120

As in Kent and Sussex comparatively little cider is now made,
it has not been thought necessary to give the acreage of orchards

under cultivation. In the former county the Kentish Goff used
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to be planted and grown for the purpose, but latterly it has been

found more profitable to make it into jam. What little cider or

perry is now made in either of these two counties is manufactui'ed

for home consumption from the fallings of the trees, cultivated as

soft fruits.

In Norfolk some cider of a good quality is still made, but

from what fruits the writer has been unable to determine.

The causes which led to the deterioration of the orchards,

and through this to the bad quality of the liquors produced

therefrom, were many, and varied to some extent with the position

of the different districts. The first and primary cause was
doubtless our continual wars from about 1740 to 1820, During
the whole of that period we may be said to have been constantly

embroiled either with one of our Continental neighbours or with

America. At that time our population was comparatively very

small, and the constant warfare at sea made it a primary necessity

that greater care should be taken by the agricultural community
in the production of food, both cereal and cattle, for their country-

men. From the very fact of the demand being great and the

supply limited, high prices arose. Farmers gi'ew rich, they took

larger farms in order to cultivate that which paid them best, and
this led to the neglect of the orchard : so that, instead of cider

or perry being made of a good quality for the market, the fruits

were in most cases mixed indiscriminately, and only a small

portion really good made for the use of the homestead.

Unfortunately this was not the only result of the neglect.

The trees themselves were left unpruned and uncared for, unless

faggots were wanted for burning, until they died
;
when, instead

of replacing the old sorts by young trees of the same kind or

better, a good-looking seedling or wilding was put in. Worse
still, this kind of proceeding was contagious, and, if one may say

so, in some degree hereditary. The son thought what was good
enough for his father was good enough for him ; or perhaps a new
local variety bearing a great reputation had meanwhile sprung

up, which was duly planted, and so made confusion worse con-

founded. This has gone on down to the present day, with such

deplorable results that it has been stated upon good authority

that fully one half of the trees in our orchards should either be

cut down and regrafted with well-known kinds, or uprooted

altogether.

Again, the liquors wei'e taxed, and the constant presence of

the Inland Revenue officer, during the different stages of manu-
fiicturo, was a source of annoyance and disgust to the farmer,

who, rather than be bothered with his pi-esence, gave up making
altogether. True, the tax was ultiniiiicly r('])('a]('d, but too late;

the miscliicf it liiid wrought IkkI hocn foiiiplctcd. Allhougli a
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considerable quantitj^ of cider was still made, it was of an inferior

quality, and all that reinained over from the quantity required

for home consumption passed into the hands of the middleman,

when the culminating point of the mischief already wrought

was completed. In his hands all kinds were indiscriminately

mixed together, and, in too many cases, such filthy and nauseous

ingi'edients were used in fermenting and fining it, that when the

liquor was sent out it was at times very difficult to say what it

was. This compound was bottled, and placed upon the markets

at London and Bristol—then the principal places to which this

kind of produce was sent—and from them distributed over the

country. Some of it is said to have travelled as far as Hamburg,
and then made its re-appearance here as fine old port and sheiTy.

Even now, at the present day, a good deal finds its way into the

hands of wine-merchants; but what they do with it is best

known" to themselves, as it never reappears under the name by
which it was sold to them.

In England the cultivation of pears for the manufacture of

peiTy is earned on in the counties of Worcester and Gloucester

and that portion of Herefordshire adjoining them, and in the

counties of Devon and Somerset. In France and the Channel
Islands, the cultivation of the pear for the purpose of peny-
making may be said to be entirely neglected. It is somewhat
diflScult to account for this, unless it be from the greater autumn
temperature, which would render the higher fermentation of

the liquor much more difficult to cany through than in England.
For what little they make in those countries the worst of the

dessert fruit is used, which is not always a success, as it is as

true of pears as of apples, " the smaller the fruit, the better the
liquor " ; and again, ripe and unripe fruits are ground up to-

gether. In Germany, the pear, on the contrary, is extensively

cultivated, not so much for its value as a drink, but for distillino-.... ^
into brandy, which is said to be of excellent quality. In America
they are only just commencing to cultivate the pear for peny-
making ; what they have hitherto manufactured has been from
dessert pears which could not be readily disposed of.

Before proceeding to the consideration of the subject, it

may perhaps be as well to consider a little the qualities which
good cider and perry fruit should possess. The subject will be
fully considered when the manufecture of the liquor is treated

of, but it will do no harm to lay before the grower the various
qualities he should keep in view. These are three :

1, It should be a free bearer.

2. The fruit should possess all those qualities which are
necessary for the production of a good cider or
perry.
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i

3, The tree should be hardr, of vigorous and rather

upright growth, as those -o-ith a drooping habit are
j

very liable to have the lower branches broken off by
\

the cattle which would graze the orchard after it <

was firmly established.
^

Unfortunately, as a general rule, the best fruits are apt to I

be rather shy bearers, or produce a crop every other year, while
j

many of the second-class varieties are very free bearers and
growers. This being the case, it would always be judicious to

plant some of the latter, as they would furnish a certain quantity
|

of liquor, which could be strengthened and improved by the
|

admixture of that derived from the former—the best fruits, in
|

short, supplying what the second-rate ones lack. When the i

best fruits, however, do bear well, they make ample amends for

their capriciousness by the enhanced value of their cider or
j

perry. I

In order to lay before the reader at a glance the best fruits

for his purpose, a table has been prepared showing the name of i

the fruit
;
growth and habit of the trees ; time of blossoming

i

and ripening its fruit ; the density of the juice after twenty-four

hours' exposure to the air ; the percentage of sugar contained '

in each 100 parts ; the percentage of tannin, mucilage, and !

salts in the same quantity ; the principal locality in which the

particular fruit is commonly grown ; and other remarks which •

may add to the value of the description (see next and following
i

For assistance in compiling this table the writer has to tender ,

his warmest thanks to a number of gentlemen, most of them
strangers to him, who have so kindly supplied him with lists of ,

the best fruits gro^Ti in their respective districts, and notably to
j

Messrs. J. H. Arkwright, of Hampton Court, Leominster; John
i

Watkins, Pomona Farm, Withington ; Lt.-Col. Halifax Wyatt, i

Croxteth Park, Liverpool ; Messrs. R. Welch, Stocklinch, II-

minster ; Le Comu. Jersey ; and H. C. Mewburn, of Stamford,

Co. Welland, Ontario.
,

Of the above, those marked with an asterisk are considered
|

the best grown in England for cider and perry making ; but an

eminent cider and perry manufacturer in the West Midland
District, Mr. John Watkins of Withington, writes as follows :

—

" If I were proin;^ to plant an orchard for cider and profit only, I should
\

plant broad-leaved Norman to get the crop, Kingston Black and Cherry -

I'earraain the llavour, and Cherry Xorman, Wliite Bache, and Handsome
|

Norman the saccharine matter ; the three first I consider the most profitable."

IMany other kinds would be as profitable in the writer's '

estimation, but probably the crops would not be so sure, notably

the Foxwhelp, Skyrme's Kernel, and the Poyal Wilding, as

1
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Apples.

Name of variety

Alford . .

Ancell . .

Belle Orchard
8cedlinir

Ledbury Belle

131ack Normaa

Hereford

*Broad-leaved Xor-
man

Hereford

*Chern.' Xomian

Hereford
* Peannain

Chibbles Wilding

.

Cider Brandy
Apple

Lady's Fin-

gers

County
where
gi'own

Coccagee .

*Cowame, Red

•Cummy Norman .

Ciimmy

Deane's Bittersweet;

Dymock Red

•Eggleton Styre

•Foxwhelp (Old)

Foxwhelp (New or

Rejuvenated)

Green Wilding

Devon

Gloucester

Hereford

Hereford

Hereford

Hereford

Somerset
Worcester

Hereford

Hereford
Somerset
Devon
Hereford

Hereford

Devon
Somerset

Gloucester
Hereford

Hereford

Hereford

Hereford

Hereford

Growth and habit

Time of j,
blossoming

lot'ripening .

fruit
^""^^

Sugar

Tan-
nin,

muci-
lage,
salt?,

ic.

Large, spread- —
ing; free bearer

Large, erect ; —
free bearer

Mediuni,upnght, ' —
vigorous ; free

bearer
Hardy ; free End of

bearer
j

May
Moderate grower i End of

I
October

free End of
and

Hardy
;

grower
bearer

End
May

End of

October
Hardy ;

grower
Moderate bearer
Hardy ; medium

free —

grower,
bearer

Hardy

;

bearer

good

free

Hardy ; mode-
rate grower,
free bearer

Medium grower
and bearer

Hardy ; free

grower and
bearer

Large,

Second
week in

May
End of Sep-
tember

Middle of

Mav

1-037

some

;

bearer

Hardy
;

grower
bearer

Hardy
;

grower
bearer

hand-
good

free '

and
I

good
I

tree

Golden Movie . Hereford

I

VOL. xxn'.— s. s.

Rather large
;

slow grower,
shv bearer

Fair grower,
medium bearer

' Hardy, upright

;

free grower and

I

good bearer
I Large ; free grow-

er and bearer

Middle of

May
Middle of
October

Middle of
May

End of
October

1-045

1-05

1-045

1-056

1-047

1-04

1-05

1-07

1-044

1-045

11-9

1-2-8

12-7

1-125

2-07

2-0

13-25 1-4

9-08 : 7-8

11-9

14-0

1-037 12-1

10-G

14-4

80

10-53

1-42

006

3-5

G-57

4-3

3-17

Remarks

Makes a good
cider

One of the most
useful apples
a farmer can
grow

Going out of use
in Somerset-
shire

A very small
fruic

What few trees

there were in
the Western
District are
now going out
of cultivation

A good sauce

-

apple,sells wtll
as pot fruit

Sells well for

jam-making
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Apples—continued.

County
Time of

blossoming
Den-
sity

of
juice

Tan-
nin,

muci-
lage,

&c.

Name oi variety where Growth and habit and Sugar Remarks
grown ripening

fruit

*Hangdown Horner Somerset Small, spread-

ing
;
very free

bearer

•Handsome Norman Hereford Moderate grower;
rather small,

Middle of 1-052 11-9 4-04 —
Hereford May

Belle Norman good bearer End of
La Belle Norman- October

die

*Hollow Core Somerset Free grower and
bearer

— — — — Sells well as pot
fruit

Jprsej' Chisel . Somerset free grower,
Chisel Jersey good bearer

Bitter Jersey

Joeby Crabb . Hereford Free grower, fair 1-052 10-3 4-4 Makes a very
cropper strong rough

cider
* Kingston Black . Somerset Medium size, 1-053 10-03 6-8 This first-rate

Black Kingston Hereford spreading; first- fruit has,
Taynton Black rate cropper strange to say.
Taunton Black goneverymuch
Dormington Bed out of cultiva-

tion in its na-
tive district,

the Western
Morgan's Sweet . Somerset Hardy, vigorous

grower
;

good
bearer

V.:i\\y

Pousford . . Devon
Somerset

Hardy ; free

grower and
bearer

— — — — Sells well as pot
fruit

*IIed Norman . . Hereford Small ; fair Middle of 1-049 11-9 4-0

Hereford bearer May
End of

October
*IJnyal Wilding
The Cadbury

Hereford Hardy, spread- End of 1-037 10-7 4-7 Cider turns dark
ing ; shy bearer May in the cup

*Skyrme's Kernel . Hereford Fairly hard}'; — 1-035 10-6 3-6

free grower,
shy bearer

*Slack-my-Girdlc . Devon Hardy ; free — — — — Sells well as pot
Somerset grower and

bearer
fruit

Straivberry Nor- Hereford Hardv ; free Middle of 1-0-15 13-74 1-07 Cider turns dark
man grower, spread-

ing, good bearer

May in the cup
Hereford End of

October

Red Cluster . Devon Large, free The trees arc apt
Somerset grower

Fair grower,
to split

Red Cap Devon — — — — Good fruit for

Clip of Liberty

Red Aplash .

Somerset good bearer mixing
Poor cider, butHereford Hardy

;
good 1-012 9-G 4-8

Boilings Kernel W^orcester grower, free

bearer
the fruit com-
mands a ready
sale for jam-
making

•Stone Api)lc . Devon Free grower, Fruit largo and
Somerset good bearer handsome

•Styrc Wilding Hereford Hardy small

;

Middle of 1-044 14-12 0-68

Canon Bittersweet . bears profusely
every second
year

May
Begiiming
of No-
ven\ber
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Apples—contimied.

Time of
Den-
sity

of

juice

TTan-
County blossoming nin,

^Qme of vftriety wbere Grrowtli and liabit Su-'ar
grown ripening lage,

fruit salts,

Taunton Fair Maid Somerset Free grower,

good bearer

— — — —

.

Sells well as pot
fruit

White Bache Hereford Hardy, rather Beginning
ui iij.ily

1-041 10-78 3-63

^'ortiiciJi

„ Hereford rous ;
very

heavy cropper
End of

October
* „ Jersey Somerset Free grower, Late

good bearer

Yellow Styre Hereford Hardy ; free

Worcester grower, good
bearer

Pears,

*Barland
Bosbury Pear
Bareland Pear
Bearland Pear
*Black HufiFcap

Butt Pear ,

*Holmer Pear

*Longland .

Longdon Pear

Moorcroft
Malvern Pear
Malvern Hill Pear
Newbridge Pear .

New Meadow

Oldfield

Pine Pear • .

Red Pear
Red Horse Pear

•Eock Pear .

*Taynton Squash

Thorn Pear .

•Yellow Huffcnp

Hereford
Gloucester
Worcester

Hereford

Gloucester
Hereford
Worcester
Hereford

Hereford

Hereford
Worcester

Worcester

Worcester
Hereford
Hereford

Worcester

Gloucester

Worcester
Hereford

Hereford

gorous
bearer

free

free

free

good

Hardy ;

bearer

Hardy,
grower
bearer

Hardy, large, vi-

gorous
;

good
bearer

Very hardy,good
grower, and
heavy cropper

Large spreading,

hardy
;

good
bearer

Large, hardy

;

good bearer

Upright, hardy

;

free bearer

Large, hardy

;

free bearer

Hardy ; free

grower and
bearer

Hardj- ; heavy
cropper

Hardj-, upright
growth ; bears
well every se-

cond year
Hard)", large

;

free bearer

Small, hardy ;

very heavy
cropper

Hardy; fair crop-

per

Bpginning
of May

Beginning
of May

Beginning
of May

Middle of
May

Beginning
of May

Beginning
of October

End of
April

Middle of

Septem-
ber

Beginning
of May

1-013 10-67 2-77

1-050 11-22 3-58

1-043 10-7 3-3 —

1-055 11-9 3-4 —

1 U40 o.,l8 4 4-19

1049 11-9 2-39

1-049 10-03 2-67

1-048 12-0 3-3

1-061 13-06 3-7

1-040 9-3 4-1

1-039 8-74 3-2

1-084 17-6 4-15

1-057 13-47 3-03

1-047 11-5 1-4

1-049 11-24 2-3
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the enhanced price obtained for the produce in a good yeal*

would about counterbalance the losses from a bad season. If,

however, to Mr. Watkins's list be added the Eggleton Styre and
Strawberry Norman, the planter in the West Midland District

cannot possibly go wrong.

In the Western the favourite fruits and the ones best for

cider-making are the Coccagee ; the Kingston Black, which
ought to be kept up, as it is certainly one ofthe best cider apples

grown ; the Horner, or Hangdown, the Hollow Core, the Jersey

Chisel, and the Red Cap. Besides these many of the culinary

and dessert apples make good cider. That famous old apple, so

well known all over England, " Tom Putt," makes really good
cider for home consumption and drinking off from draught, as

do the Norfolk and Hereford Beefings, with the russets and many
others. In America it is the rule to make all the cider and
perry from the culinary and dessert fruit, using such as the

following among apples : Duchess of Oldenburgh, Northern Spy,

Baldwin, Golden Russet, &c. ; while the pears are all the best

kinds which cannot be got rid of before they spoil—cider and
perry fruit, as we know it, appearing comparatively unknown.
In Jersey it is much the same with the little which is now made
there.

The time of year at which the fruit ripens is an important

consideration. Many of the early varieties are, as before stated,

free bearers, and make excellent cider, but there is great difficulty

in carrying the liquor through the various processes of fermenta-

tion because of the warm weather of the autumn. This subject

will, however, be more fully treated when the manufacture of cider

and perry is considered.

Gathering the Fruit.—This should, as far as possible, be

done under the grower's personal supervision. The proper time

will soon be seen by the change of colour and strong odour

given out by the fruit when ripe, as also by its dropping from
the tree. On no pretext whatever should a beating pole, for the

pui'pose of knocking the fruits off the branches, be allowed, as

the next year's crop would be gi'eatly damaged by the fruit

buds being beaten off at the same time. The fruits should bo
hand-picked as far as possible, the labourer mounting the tree

and shaking off the fruit he cannot reach by means of a pole

having a crook at the end. The fruit should be protected from
damage by falling, where the grass in the orchard is not long

enougli, by some straw strewn under the trees. During this

operation the advantage of having one variety of fruit together,

instead of being planted indiscriminately over the orchard, will

be very apj)are?it.

As the fruit is picked, it should bo taken and placed in a
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heap, each variety by itself, and protected by some means from

the rain until it is fit for the mill. If not so protected, the

fruit will both lose a quantity of saccharine matter, and its

period of maturity be considerably retarded by the alternations

of heat and damp to which it is subjected. The heaps should

not be too deep—say about a foot or fifteen inches—or the

fruit will heat and ferment. If the grower should have bai*ns

or other places at his dis^DOsal in which he can store his fruits,

so much the better
;
but, failing these, a cheap and easily made

shelter sufiicient for the purpose would be mats made out of

long straw fastened between two poles or lathes either with

tarred twine or iron wire. In France, as a general rule,

granaries and barns are much used, with great advantage to the

cider made, it appearing from experiments made upon two
samples of liquor—the one made from apples exposed in the

orchard, and the other from apples matured in a gi'anary—that

the latter contained, six months after being made, one and a

half per cent, more alcohol than the former. In America the

freezing-houses which are on every fruit farm are used for the

same purpose. For a description and details of these buildings

the reader is referred to " Downing's American Orchardist."

Those fruits which have been blown off the trees or dropped off

should not be mixed with those gathered, but be put through
the mill by themselves, when they will make a liquor for imme-
diate consumption.

All cider fruits may be di\-ided into three classes, viz. the

sweet, the bitter-sweet, and the acid ; all of which communicate
a distinct taste and property to the cider made from them.

The sweet fruit produce? a pleasant, agreeable drink, which
must be consumed at once, or it will soon become bitter and
ropy ; the bitter-sweet, on the contrary, makes an excellent

cider, of good, long-keeping qualities, which may be accounted

for by the presence of the bitter principle ; while the acid

fruits give a liquor fit for no other purpose than making
vinegar.

Good cider owes its flavour and long-keeping qualities

mainly to the presence of two substances, viz. sugar and tannin :

the sugar forming alcohol under the action of fermentation, and
the tannin assisting to keep the liquor clear and bright after-

wards ; but their parts will be more fully treated when that

action is discussed.

In order to determine the value of the juice, it is necessary

te employ a saccharometer, which is used in the following

manner :

—

Five or six apples are taken of the kind it is desired to test, arid tbe

Juice crushe(| out ai;d filteredi Tl^e insirument lieing placed in tl^e juice
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will float and ultimately settle down at a mark on a scale graduated on the

instrument, which scale starts from 1000, that being taken to be the density

of distilled water at 39° Fahrenheit.

Appended is a table, showing tbe amount of sugar contained

in a quart of fresli apple-juice, and tlie percentage of absolute

alcohol it will produce on fermentation. The table commences
at density 1'035, which is the very lowest that should be used;

indeed, no rjood cider can be made under 1*040, as there is not

sufficient sugar under this density to impart good keejiing

qualities. For this reason, faii'ly good cider should contain

about six per cent, of alcohol, and about one-fifth of its density

should be left of unreduced sugar to give it sweetness and bodj^.

The so-called champagne cider has its characteristic effervescence

entirely due to this. It should be natural, but is helped by the

insertion of a little powdered lump-sugar in each bottle before

the cider is racked into them. It will thus be seen that the

saccharometer will indicate those fruits which it may either be

desirable to keep or eradicate from the orchard.

Density of juice Sugar iu 40 ozs. Percentage of alcohol

1035 . 2-479 4-12

1040 2-(!88 4-85

1-045 3-559 5-65

1-050 3-808 6-43

1055 4688 7-26

1-060 4-923 8-11

10G5 5-802 8-76

1070 6 027 9-50

1-075 6-915 10-51

1-080 7-155 11-33

The fruit, having been fully ripened, should be used at once,

as then the normal quantity of sugar present in each kind is

fully developed. Should the fruit be allowed to become over-

ripe, and rottenness have set in, a portion of the sugar is lost by
the fermentation which then takes place. The proper time is

generally determined by the agi'eeable odour which is given out

by the heaps, but it may also be seen in the change of colour of

the skin, the dark tint of the pips, and small veining or spots

which begin to run over the skin. It is most essential that the

fruit should be used as soon as it has ripened, and on no account

should any rotten fruit be allowed to get into the mill.

In all the operations now about to be described, too much
stress cannot be laid upon the necessity of cleanliness. Unless

everything about the cider-house is perfectly sweet and clean,

all tlie liarvost of the year will oilhor 1)0 considerably deterio-

rated or utrerly ruined. Especially should great attention be

paid to all iinplemcnf s having iron or lead about them. It is
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for tliis reason that many cider-makers still adhere to the old

stone mill, and with good reason. The acid in the fruit must

act upon the ii'on in some degree. It may be slight, and doubt-

less is in most cases, but there is always the danger of the pre-

sence of rust, which, held in solution by the cider, will turn it

black upon exposure to the air. By far the greater danger,

however, arises from the contact of the cider with lead, as the

liquor easily dissolves that metal and holds it in solution, with

very dangerous consequences to the consumer. Too much care,

therefore, can never be taken to prevent their contact. It is

impossible altogether to prevent it, because the trough stones

are held together by iron clamps leaded in ; but they can easily

be cleaned before use and kept clean afterwards. The pulp

should not be allowed to remain in the trough for any length of

time, and under no circumstances whatever should a leaky cask

be stopped with, white or red lead.

For the purpose of grinding the fruit and reducing it to a

pulp—which is known indiffei'ently as the " math," " cheese,"

or " cake "—many machines have been invented, the principal

of which are here described. The old machine was a circular

trough of wood, having a heavy wooden roller studded with

large nails revolving in it, which crushed the fruit; but the

necessity for a gi'eater weight to crush it more led to the employ-

ment of stone troughs and rollers. It consists of the following

parts : the trough, the bruising-stone or roller, cog-wheel, and
upright axle.

The trough, which of course is circular, is of stone, and hollowed out to

the depth of about nine or ten inches, the edge next the axle being cut with
a perpendicidar face, while the outside one is cut slanting from the top to

the bottom, leaving the top edge, from two to three inches wide, the thinnest.

It is generally made about thirty feet in circumference, and in four parts, of

millstone grit, clamped together when laid down with iron clamps. On the

top ofthe outside edge is placed some woodwork technically called " curbing,"

of the same thickness as the edge of the trough at bottom, but finishing off

with nearly a sharp edge. Its object is twofold: first, to prevent the fruit

and pulp from being carried over, and, secondly, to correspond with the
planking which covers the nut in the centre.

The bruising-stone or roller, made of the same material as the trough, is

generally made from four to five feet in diameter, and nearly the same
width as the trough, flat on the side next the centre, but a little convex on
the other. In the centre of the runner is placed a strong wooden axle, con-
nected by means of a strong iron rod with an upright axle in the centre of
the stone trough. This rod projects far enough from the outside of the
runner to connect by means of another iron rod with a wooden bar, which is

also linked with the upright axle, and to which is fastened the horse. The
height is easily regulated by a bed of concrete or stonework under the
trough.

The cog-wheel, about two feet in diameter, is fitted to the horizontal axle,

and runs on the woodwork which covers the whole space between the
interior edge of the trough and the perpendicular axle, and is called the
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nut. The teeth of this wheel link into upritrlit teeth fixed in the nut, and
thereby force the roller to take a rotatory motion. The diameter of the
wheel Vill of course be regulated by the centre of the roller above the nut.

The perpendicular axle has an iron pin at each end for pivots which run
in a sunk iron centre ; the wood of the axle, being bound with an iron ring,

forms the shoulder.

In addition to the mill, there will be required a stirrer, a

reever, and a shovel.

The stirrer is a strong stick by which the boy who attends to the horse
and walks before the stone removes the pulp and fruit from the sides to the
bottom during grinding. The reever is a piece of board, made of the same
shape as the section of the trough, fastened to a wooden handle, and is used
to draw the pulp together in the trough previous to its removal by the shovel,

which should also be of wood.

The reason for using wooden implements has been stated

above. This mill is now greatly used in all the cider-making

districts in England and the Channel Islands, and is by many
eminent makers and connoisseurs considered the best, as no
metal comes in contact with the juice expressed, and the fruit

and kernels are thoroughly pulped. Its chief disadvantages are

that the fruit is apt to roll before the stone roller, and so not

get properly crushed, unless well looked after, and that there is

considerable trouble entailed in removing the cheese from the

trough.

Latterly there have come into use many smaller machines,

worked either by steam or horse power, or manual labour.

They are all modifications of one form, and the best of them
appears to be the following :

—

On the top of a stout iron framework is fitted a large hopper or feeder.

Under this, driven by a drum from the source of whatever power may be

used, are two wooden rollers closely studded with iron teeth or knives, which
cut, or rather scrape, the fruit into a fine pulp. This pulp passes underneath

to two fluted stone rollers, generally granite, which are made to revolve at

different rates of speed, and which crush the kernels that may have escaped

the cutting action of the cylinders above. From these the pulp passes into

a tub placed under the machine to receive it.

By whatever means used, this machine gives a great saving

of time and power over the old mill ; but in the eyes of many
connoisseurs it is looked upon with disfavour, on account of the

iron knives used in the two upper cylinders ; and upon the

whole it is doubtful whether the economy of time and labour

saved by its use is not a false one, by reason of the temptation

to rush everything through the niill at one time which is to be

ground.
In America this machine, or one of a similar character, has

now come into almost universal use.

In France, owing to the small size of .the orchards, the mill

generally worked by manual labour. Like the old English
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mill, the former favourite among tlie Norman cider-makers was
of stone, and consisted of two grooved cylinders of stone having

teeth in them, which crossed each other, and were made to revolve

by means of two arms crossing each other, and having attached

to each end a heavy leaden weight. At the top was a hopper,

in which the fruit was placed to be ground. The whole piece

of apparatus was very similar in appearance to a modern turnip-

cutter, and, like that implement, was mounted on a plat-

form with wheels, by which it could be moved from place to

place.

Latterly this mill has had to give way to two others, the

invention of two engineers at Caen—the Ecraseur Salmon, and
the Concasseur Berjot.

The Ecraseur Salmon consists of two spur-wheels or cylinders, in which
are placed iron or steel spikes of a conical form, and which revolve with an
unequal velocity. The fruit, having been broken up by these two wheels, is

passed between two channelled granite rollers placed below, which can have
the distance between them regulated by means of screws. These two
cylinders are set in motion by means of a spur-wheel, placed on the principal

axis, running into two fly-wheels, to which whatever power used is applied,

and which, working in a train of wheels, causes all four to rotate. When
used with horse-power it is said to be equal to pulping one hundred bushels

per hour.

The Concasseur Berjot is a very simple and ingenious piece of apparatus :

two granite cylinders moimted on horizontal axes fixed into a strong wooden
framework, a tiy-wheel, handle, a spur-wheel, a pinion, and a hopper compose
the instrument, which it is stated is equal to pulping one hundred and fifty

bushels of fruit per hour when worked by one horse. It also can be used by
manual labour, and serves for all farm purposes where pulping is required

;

such as grinding roots, oil-cake, &c. The cylinders can be set any width
apart by means of set screws, and with a strap it is equally available as a

thrashing-machine.

In Jersey the cider and perry orchards are going out of

cultivation ; but where these liquors are still made, the old

stone mill as used in England was, and still remains, the

favourite instrument for grinding.

In grinding the first lot of fruit, it is necessary, especially in

a dry season, to sprinkle a little water over the fruit, and from
the first lot ground to express the juice by means of the press,

and use that for the successive grindings.

Upon the necessity of bruising the apple-kernels, or the
advisability of so doing, great diversity of opinion exists. By
all the older cider-makers, and by many of the modern, it was
held to be a sine qud non that they should be bruised, if it were
wished to make a long-keeping cider of good quality. Science,

however, says this is not the case. The whole subject was
thoroughly investigated some twenty-five years since by M. F.

Berjot, jun., of Caen, the inventor of the Concasseur, who read
his report at the fiftieth anniversary of the foundatioii of th§
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Caen Society of Agriculture, and was awarded a prize for the

same. In it he says :

—

" For all cider of tlie best quality it is not necessary that the pips should be
bruised, as by their odour they ma»i the agreeable flavour so much admired
by connoisseurs in those vintages ; on the contrary, for second-quality cider

it is an advantage to bruise them, as by so doing those vintages obtain a

bouquet and flavour they otherwise would not have. For the manufacture
of cider destined to be converted into brandy it is indispensable. The essence

of the pip imparts to the young brandy a flavour of noyau, -nhich after a
time becomes decomposed into benzoic acid, and gives to old cider brandy
that balsamic perfume so much admired and sought after by bom vivants."

After the pulp is made it should be allowed to stand for ten

or twelve hours, or, better still, twenty-four, if possible, before

it is put into the press. For this purpose large wooden tubs or

vats are used, which are filled to within a foot or eighteen

inches of the top, and which at the end of the time mentioned
will be found covered with a white froth. The reason for this

operation is as follows : the juice of the fruit and the pulp

contain, in common Tvith all other vegetable juices, a great

quantity of sweet mucilage, which cannot be taken up by the

act of fermentation itself, but by this initial process an albumi-

nous substance susceptible of becoming so is foiTued, after having

been subject to the action of the air. The operation also assists

the colouring of the cider, as a reddish-brown colouring matter

is developed in the cheese, which colour is imparted to the

liquor, and adds considerably to its aroma. Provided the

temperature of the house in which the pulp is put is not high

—

say about 40° to 45° Fahrenheit—it may be allowed to stand

several days with great advantage, the scum which forms on the

surface keeping off the action of the air and thus preventing

acetous feiTaentation.

The pulp having been allowed to stand for some twelve to

twent}'-four hours, as above stated, will now be ready for the

press. The press used is a modification of the ordinary cheese-

press in use on all dairy farms, and consists simply of a frame-

work, with a stout board at the bottom, on which the pulp is

placed, and a stout screw at the top to apply tlie pressure. All

being in readiness, a stout cider-cloth, made of horsehair, about

four feet square, is placed on the board, and on this is placed

sufficient pulp to allow the corners of the cloth to be folded over

and nearly meet in tbe centre on the top ; over this is placed

another lot of pulp, and so on until the press is full. In Devon
and Somerset they put clean straw also between each layer,

technically called the cheese. Pressure is then applied very

gradually until the cheese is dry. As the liquor runs it is

caught in a pail and carried to a large wooden cask, in the West
Midland district generally holding from about 100 to 120 gallons,
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but in the Western seldom more than 60. This cask is nearly

filled, a little ullage space being left for fermenting purposes.

If the cheese is not further required it is thrown on the muck-
heap ; but if it is wished to make small cider—" ciderkin,"

" purre," or " washings " as it is called—the must is laid by and

reground ^dth a small quantity of water, and makes drink for

immediate consumption.

Before entering u]pon the details and precautions to be

observed during the process of fermentation, it would perhaps

be as well to describe shortly what that process is.

All saccharine juices are capable of four different kinds of

fennentation, viz. vinous, acetic, viscous, and putrid ; the first

and thii-d of which are certainly due to the action of microscopic

fungi ; the second may be so, but as the arguments pro and con-

are numerous and strong, and this paper not long enough to

contain a dissertation upon the subject, it will be treated as a

chemical one ; while the fourth is due to the presence of
" bacteria," which are small microscopic organisms having

motion, but whether animal or vegetable is unknown.
Vinous fermentation is that particular change which all

native saccharine juices are liable to undergo when exposed to

the air and left to its normal temperature. If a small quantity

of these juices be carefully filtered through filtering paper and
rendered bright, they may be left to themselves for an indefinite

period and no change takes place, but upon the addition of ever

so small a quantity of the unfiltered juices a change sooner or

later takes place. This change manifests itself in the first

place by a thickness and turbidity in the liquid which is OAving

to two causes : first, the evolution of carbonic acid
;

and,

secondly, the fonnation within the liquid of a finely divided

solid, which through the evolution of the gas is partly kept in

suspension in the liquid and partly thro^Ti up to the surface,

which is kno^ra as yeast.

During this process an effervescence of a more or less dis-

turbing character takes place, sometimes taking the form of a

violent ebullition, the temperature of the liquid itself rising

above that of the surrounding air, and the yeast becoming more
abundant. Sooner or later a climax is reached, effervescence

ceases, when the yeast settles at the bottom as a slimy deposit.

Above this the liquid is clear and bright, and upon the top of

the liquid there floats a mass of cellular tissue, supported mainly
by the bubbles of cai'bonic acid gas given off. On tasting the

liquor now the flavour will be found to have changed, and
instead of the sweet taste it formerly had there will be a decided

vinous one.

This change is due to the action of the yeast-plant, a micro-
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scopic fungus, named Saccharomyces pastorianus^ after tlie dis-

tinguislied Frencli savant M. Pasteur. Like most organised

beings it lives by absorbing oxygen from the air, but being

unable to obtain more than a very small quantity of that gas

in the liquid in which it is immersed, it obtains the oxygen
from the sugar, and in decomposing the sugar sets free more
oxygen than it requires. This free oxygen unites with the

- carbon and hydrogen present, and forms the various products

of the fermentation. The yeast-plant is not a product of the

fermentation, but the cause of it, the plant, as above stated,

being always present upon the skin of the various fruits used.

Having thus considered the only fermentation which the

cider-maker wishes to see, we will describe the process which he

will have to carry through to a successful issue. In this, great

care will have to be taken with the temperature of the barn or

cellar in which the fermentation is carried on. If possible, the

temperature should be sustained at from 55° to 60° Fahr., not

letting it fall below 50° or rise above 75°, as in both cases the

operation will cease. Should there be any tendency to fall, the

temperature can easily be raised by means of a small portable

stove, with a fire in it, which is the method adopted in France.

Supposing every condition favourable, in about a week fermen-

tation will have ceased and the liquor will be fine, having on
the top a thick floating mass of skin and pulp, and the bottom
a thick ropy mass, being in the condition which is known as

" lying between the two lees." This is the favourable moment
for " racking " it, and the operation is best performed with a

siphon, the thick portion at the bottom being filtered clear

through proper filtering bags and added to that already drawn
off. The cask into which it is racked must be perfectly clean

and free from any smell whatever, and afterwards the tempera-

ture be kept low. A considerable ullage should be left in the

cask in case secondary fermentation should set in, when the

whole operation must bo repeated.

The entire operation is a crucial one, and will test the cider-

maker's watchful cai'e and management to the utmost, for the most
skilful operators cannot always command success at once, many
causes operating against it. The season may have been bad,

and the fruit not ripened properly ; the fruit may have fer-

mented in the heaps, become frost-bitten, or rotten; it may be

])oor and watery ; the tcMuperaturo may be too low at the time

of making and retard fermentation, or even stop it altogether,

or it may be too high and carry it through too quickly, although

with proper buildings tliis is to a very great extent under the

maker's control
;

lastly, there may have been a want of cleanli-

new« iil t-ho vessels or impleineuts i|sed. This latter may b(?
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Considered fatal, and is certainly under control. Let the ciderist

take heed and pay as much or even more attention to his cider

implements during the process of making as the dairy farmer

does to his dairy utensils.

From the above remarks it will be gathered that vinous

fermentation may be of three different degrees—viz. too active

fermentation, which takes place when the juice is rich in sac-

charine matter, and the temperature high
;
dilatory fermenta-

tion, which may be caused by poor juice or a sudden spell of

cold weather ; and persistent fermentation, or, as it is technically

called, " fretting," which, however, arises mainly from the in-

ferior quality of the fruit, and therefore of the juices yielded by
them. The first need not cause much trouble, its worst evil

being the waste of the liquid : the only remedy is to cool the

temperature as much as possible, by allowing a current of air

through the house or cellar, sprinkling the floor with water,

throwing wet cloths over the barrels, or any other method which
may suggest itself. The second is much more difficult. If it

arises from too low a temperature, that can, as already stated,

be very easily overcome by closing the house or cellar and light-

ing a stove or two in it. Should this not be found sufficient,

the French method may be adopted of taking two or three

gallons of juice out of the cask, heating it to about 70°, and
then returning it, stirring it up quickly with a bundle of osier

twigs.
" Fretting," or persistent fermentation, is much more diffi-

cult to overcome, as the root of the evil is in the juice itself.

Should it continue for any length of time, the saccharine matter

becomes exhausted, and the liquor becomes acid. As soon as this

occurs, the fermentation must be stopped at any cost, and in

order to do this one of the yeast-destroying agents must be

used. These are : sulphur, salicylic acid, sulphurous acid water,

bisulphate of soda, or lime, and many others. The ones princi-

pally used both in England and abroad are the two first, and of

these two the second is the easiest to manipulate, and has come
much into favour. When used in proper proportions it is per-

fectly harmless, and free from all objectionable smell or taste.

When used in a concentrated form, from one ounce to one ounce
and a half to every hundred gallons of liquor is the proportion,

and it is poured into the liquor immediately after racking.

Should any iron be present, however, it will turn the liquor

black. Sulphuring was formerly universally used, and its method
of application is very simple.

A little sulphur is melted, and into this is dipped a strip of clean canvas
or linen about a foot long and two or three inches wide. This is taken out
and allowed to harden. It is then tied to a stick or piece of wire, lighted,
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and iaserted in the cask into wliicli the liquor is to be racked, and allowed
to burn untU it goes out. The cask is then full of sulphurous fumes, and
while in this state the liquor is run in. This absorbs the sulphurous acid
gas, which kills the yeast-plant without retaining anj taste or smell.

If fermentation should again set in, the operation must, of

course, be repeated. The use of chemicals, however, and the

endeavour to make good liquor from bad juice is the rock upon
which cider has split and got its bad name. The best cider-

makers never use them, and it may be laid down as an axiom
that cider or perry is pure and good in the inverse ratio to the

amount of chemicals used in its manufacture.

Acetous Fermentation.—It is well known that all weak fer-

mented liquors, when exposed to the action of the air for any
length of time, become sour and turn to vinegar. As has been
above stated, this will be spoken of as a chemical reaction,

although M. Pasteur asserts that it cannot take place without

the presence of a small microscopic fungus, called Mycodermes
aceti. The chemical action, whether due to the presence of the

fungus or not, is as follows : the alcohol in the liquor absorbs

oxygen from the air and forms aldehyde and water; but the

aldehyde in ordinary acetous fermentation never appears, the

aldehyde taking up oxygen from the air at once and forming

acetic acid. The fungus is visible to the naked eye, when in

large quantities, as a blue mould on the top of the liquid,

which at length sinks, and is then well known as tlae vinegar

plant.

Viscous Fermentation, or Iioiyincsss.—This peculiar change
which sometimes accompanies \'inous fermentation manifests

itself by the liquor becoming thick and viscous to such a

degree that Avhen poured from one vessel to another the liquor

draws into long threads. According to Pasteur, this is due to

the presence of a very minute fungus with spherical cells, which
has not as yet been named, but which has the property of

changing the glucose into a kind of gum, which is always

accompanied by mannite and the evolution of carbonic acid gas.

In some seasons this fermentation is very troublesome, and un-

fortunately the remedies recommended to cure it are as bad as

the disease.

Putrid Fermentation.—This is not a fermentation at all, but

is due to the presence of bacteria and vibriones, whose position

in the world of life has not yet been determined. Suffice it to

say that their genns are always jiresent in the air, ready to

seize any opportunity which may present itself favourable to their

growth, and that, although there is no cure for this kind of fer-

mentation, it may be prevented almost entirely by scrujiulous

cleanliness in all the operations of making.
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The method of treating the liquor in France during and

after fermentation is much the same as that above given, witli

two slisfht modifications. One of these is the addition of a small

quantity of catechu, about 8 ozs, to 100 gallons of the liquor,

when racked off; and the other the fumigation of the casks,

which is always done, preferably by burning a little alcohol in

them, or, should their condition be deemed at all doubtful, by
burning sulphur. In the Channel Islands fermentation is

allowed to take place in open vessels, the vessels being simply

covered with a cloth, and the scum removed as it is formed.

The clear liquor is then racked into sulphured casks, and if

fermentation should again set in the operation is repeated. In

America the same method as that adopted in England is usually

carried out, with the addition of a little finely powdered charcoal

to each ban-el when the liquor is racked off.

After fennentation, the liquor will not always be found sufii-

ciently clear, owing to the mucUage present, as the richer the

juice the greater difficulty to obtain a bright liquor. In order

to clear it, it is only necessaiy to dissolve from 1 oz. to 1^ oz.

of isinglass in a little of the cold liquor and add it to the cask.

This quantity is sufficient for 100 gallons. The same amount
of fish glue, or the whites of a dozen eggs, will answer the same
purpose.

It will be noticed in the list of apples given that against

some of them is placed the remark Cider turns black in the

cup " ; this is due to the presence of a salt of iron in the liquor.

The iron may not have necessarily come from any contact of the

juice with that metal during the process of manufacture, as,

according to experiments made in France, it appears that some
particular kinds of fruit grown on a red soil take up the iron

from it.

The liquor having been safely can-ied tlu'ough its process of

fermentation, nothing now remains for the cider-maker but to let it

stand in the casks, at as an even temperature as possible, until the

follo\^ing spring, when it should be either racked off into smaller

casks to be sent out to the consumer, or bottled. In racking off

into smaller casks, great care should be taken that they are per-

fectly clean and free from any smell. They should be absolutely

without odour, or the liquor vdll take it up, when all the labour

and care previously taken will be lost, for no fermentation or

re-racking will bring back to the cider its agreeable perfume,

when once lost.

In bottling, the best bottles to use are champagne ones, as

they are much stronger and not so liable to burst as those of

other shapes. Good cider will keep in cask four or five years,

and formerly it was the practice to bottle the liquor when it was
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a twelvemonth old—that is to say, the cider made in the autumn
of one year was bottled in the winter months of the following

year. This practice, however, has now become obsolete, and it

is the general custom to bottle the liquor in the April and May
after it is made. A few more bottles are burst probably by this

arrangement, but the liquor gains in richness and comes more
quickly into the market. The best method of bottling is to

remove the bung out of the cask the evening before, and, the

bottles all being ready, in the morning to draw off and fill them
all before commencing to cork. The corks must be of the very

best quality, and after corking and wiring, the bottles should, if

possible, be put in sand for a short time before laying them
down in the bins. Many small makers, when laying down for

their own consumption, rinse the bottles out with a little

brandy, draining each bottle as dry as possible, a bottle of

brandy being sufficient for a cask of cider. In France this is a

general custom.

Perry.—The process of making perry differs somewhat from
that of making cider. In the first place, as a general rule, pears

are fit for grinding as soon as they fall from the tree, and,

therefore, with the exception of a few late sorts, they must not

be placed in heaps where they would rot and ferment, but be
carried straight from the trees to the mill. After grinding and
pressing, the liquor is fermented in open vats, and as soon as the

active fermentation has subsided and the liquor is Ij'ing " between
the two lees " it is run off into casks and treated in exactly the

same way as cider. Theoretically this is perfect ; but in practice

it will be found that perry, in nineteen cases out of twenty,

never fines so well as cider between the lees because of the

greater quantity of mucilage perry contains, so that, in order

to fine it, it is necessary to filter the liquor through " forfar
"

bags.

Having thus far brought the whole question from the

sorts of fruit used to the bottling of the liquor before the

reader, it only remains to consider that very essential side of

the question, namely, the paying one. Here statistics are of no
avail, so the writer will endeavour to give the opinions of a few
practical men who have made the subject the consideration of

their lifetime.

Much, of course, will depend upon the grower himself,

whether lie really puts his whole energies into his fruit-trees,

fully resolved to make them pay, or whether he simply looks

upon hi.s orchard as quite a secondary consideration, and cul-

tivates it in a diletlante sort of way. As a rule, the best cider

has hitherto been generally made by small growers who are



Recent tmjofovements in Cider and Perry MctMng. 193

dependent to a very great extent upon their trees for their

livelihood, the large farmers, with few exceptions, not giving the

subject suflBcient attention.

The price of cider and perry, like that of everything else,

depends upon its quality, condition, and the kind of season it

has been, good, bad, or indifferent. At the present time the

price of best-quality cider in cask is about Is. 6d. per gallon,

and the same quality bottled will realise say 10s. per dozen.

Second-quality cider, for household use, on draught, will realise

8(^. per gallon, while ciderkin, or "purre," for farm use, will sell

at about 2^d. per gallon, and perry about the same prices. These

prices vary but little from year to year at the time of production

and sending out, that is, from November to the following April

or May ; but after bottling, prime cider of a good vintage year

will fetch a high price. The writer has seen both cider and
perry realise 30s. per dozen at public auction, and some cider

and perry which had been forty years in bottle could not be

purchased at any price. One pound a dozen is not at all an
uncommon price for first-rate cider or perry the first season's

making.
Taking the orcharding on a farm at fifteen acres, this area,

if planted in the manner described in this paper with good sorts

of fruit, will contain about 750 trees. Of these a few, as the

Cherry Pearmain, &c., will be of use as soft fruits, so one sixth may
be taken from them. This would give 625 trees the fruit of

which would be available for cider- or perry-making. Taking
an average of years, these trees would yield 100 hogsheads or

10,000 gallons of liquor, which at the moderate price of sixpence

per gallon would be worth 250/. In addition to this there would
be the soft fruit for sale, and the profit which may be obtained

from the ground upon which the trees grow.

It has always appeared to the writer a very great pity that,

besides the neglect shown to the orchards, such very little

attention is paid to provide suitable buildings throughout the

orchard districts of England in which both the fruit and liquor

could be stored. In both France and America they are far

before us in this respect, every orchard farm being well supplied

with proper buildings. In the latter country, by means of

simple contrivances, they manage to keep their fruits at a tem-
perature just a little above the freezing point, in such a con-

dition that they can be placed upon the market at any time;

and upon farms where cider and perry are made these houses are

used for manufacturing and storage purposes.

The writer has been favoured by Mr. H. C. Mewburn with
the following description of the orchard and cider houses in

Canada, which will probably be found of general interest :

—

VOL. XXIV.—s. s. O
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" I will describe tlie premises which I occupied some years ago when I
vised to make cider. There was a large barn, iu which the apples were
stored round the sides ; ou the floor was a cider-mill, which was worked
either by hand or hors3-power. Uuder the floor of the barn was a large

cellar, round which were placed the cask and vessels to be used in the mak-
ing. As the fruit was ground, it fell through the floor and was passed into

casks or tubs placed to receive it until it had commenced to ferment. In
the centre of the cellar was the press."

The process afterwards adopted was exactly the same as has

been described previously in this paper.

That similar buildings should be provided upon all fruit

farms in England there can be no two opinions ; but how they

are to be obtained is quite another matter, although one which
should be seriously entertained b}' both landlord and tenant.

The buildings themselves need not be expensive
;
plain thick

walls of stone, or double walls of brick, with a good thick thatch,

would answer every purpose ; and where possible the building

should be so arranged that the liquor should not have to be

carried at all from the press to the casks, but should be allowed

to flow by gravitation to those vessels in which it is to be fer-

mented, and then be racked off into the other casks, in which
it is either to remain for bottling purposes or to be sent to the

consumer.
Cider and perry factories have for a long time—considerably

more than a century—been talked of, and the subject is one

well worthy the consideration of a cider- or perry-producing dis-

trict. The capital required would not be large, and in a year

when a good hit of fruit took place it would all be used, instead

of the greater part wasted as at present. It is precisely at such

a time that the want of such factories is felt, because a good

hit means not only a good crop, but the crop well ripened and

in good condition, and therefore first-rate liquor. At the pre-

sent time many farmers and cider-makers will buy up all the

first-class fruit they can lay their hands upon, or, at any rate, as

large a quantity as will fill the casks with liquor which they can

store ; but they will not look at fruit of an indifferent quality,

which proves the necessity so strongly insisted upon in this

paper of growing none but known and approved sorts.

In all the above operations cleanliness is above all the one

thing needful. Without it, no matter what care has been

bestowed upon the other operations, all the labour will be in

vain. The greatest attention should therefore be paid to every

machine and utensil used for the purpose of making or receiving

the liquor. Attention should be given to the temjicrature of the

house in which fermentation is carried on, keeping it as near
60' Fahr. as possible. Water should never be added to the

liquor in order to make more of it, and, above all, chemicals
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should in no circumstances be used in any of tlie processes,

unless as a last resort.

This is a question which strongly affects all agriculturists,

whether owners or occupiers. Corn and cattle nowadays hardly

pay for rearing or growing, but orcharding and the production

of cider and perry is one of the many smaller farming opera-

tions which will well repay attention. Rents possibly axe

higher and our seasons more uncertain than those of France

and America, but these disadvantages are counterbalanced by

the smaller expenses of packing and carriage and loss from

deterioration or injury. In tlie neighbourhood of large towns

there is always a sale for hardy fruits, and those who have not

that advantage can turn their energies to cultivating these fruits

for cider and perry purposes. There are many advantages

attending it, especially at the present time. There are now no
restrictions whatever on the production of these liquors by
taxation, or on their sale direct from the orchard, and the small

amount of alcohol wliich they contain will always militate

against their conveyance from a distance.

Every encouragement should be given to the practice of

fruit-growing on an estate, and, if possible, the subject should

be taught in elementary schools. The late Professor Henslow
introduced the subject in his village school in Cambridgeshire,

and the writer owes his taste for it to the fact that, as a choir-

boy in Oxford, he was given a small patch of land at the back
of the school to cultivate in common with the other boys, who
had similar patches, and which was a source of endless amuse-
ment and also a little profit. The keen competition of the

present day must be met by the farmer with greater economy,
higher cultivation, and indomitable perseverance, and by atten-

tion to these there is little fear but that the British farmer will

hold his own.

IX.

—

Beport on Miscellaneous Implements at Newcastle. By
Dan. Pidgeon, Assoc. Inst. C.E., Holmwood, Putney Hill,

London, Reporting Judge.

Judges.

J. W. KiMBER, Fyfield Wick, Atingdon.
John Coleman, 7 Park Street, The Mount, York.
James A. Oaihb, Northbrook, Miclieldever, Hants.

The condition of English agriculture, coupled with the vast
increase of foreign implement-making, are, doubtless, together
responsible for the considerable diminution of exhibits which
characterised the implement department of the Newcastle Show.

0 8
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That diminution was, indeed, heralded, first, by a request, ad-
dressed to the Royal Agricultural Society of England by the

Agricultural Engineers' Association in the autumn of 188G, for

a reduction in the price of shedding, and, afterwards, by an
agreement entered into between the makers to curtail their

exhibits at Newcastle, because the Society had not felt able to

comply with their wishes.

It is, however, certain that the desire to save a few pounds
expenditure upon an Exhibition, which is universally regarded

by implement-makers as the best and cheapest possible form of

advertisement, has had little or nothing to do with the contrac-

tion in question. The times are so " hard " that many a British

farmer makes shift with old tools instead of buying new, and,

meanwhile, the great implement factories which during late

years have sprung into existence on the Continent are supply-

ing many wants that used to be filled by English makers.

The Showyard is not now, indeed, what it once was—

a

mart, which the farmer visited annually for the purpose of

selecting and purchasing his own machinery
;

for, with the in-

creased and increasing use of implements, he finds it convenient

to buy what he wants of the local agent, who, besides keeping
a large and varied stock of the best tools, has his stores always

full of spare parts, easily and instantly accessible in case of

need.

But, while no longer a great retail shop, the Showyard has

become almost indispensable, both to the manufacturer and
the useful " middle-man "—a place where experiences, gathered

from every county, crop, and soil in the kingdom, are placed at

the service of the mechanic, insuring important and rapid im-
provement, and where personal intercourse tightens commercial

bonds.

The Royal Agricultural Society of England, on the other

hand, is more alive than ever to the need of encouraging by
every means in its power, not only failing agriculture itself,

but the development of every aid to agriculture, so that if, at

the moment, implement-makers are over-economically inclined,

this mood is the child of the " hard times," and not of any
churlishness on the part of a Society which is acknowledged to

be their most useful friend and ally.

It may, indeed, be taken for granted that although the

implement shedding at Newcastle was of only two-thirds its

usual area, while machinery in motion occupied little more than

half its usual space, the serious " agricultural depression " cha-

racterising the present time is the true reason why the imjjle-

mcnt-makor on this occasion "cut his garment according to

his cloth " more closely than was his wont in the prosperous

i
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days, for whose return the implement-maker and implement-

user alike wait.

Prize Implements.

Prizes were offered at Newcastle to eight different classes of

machinery, viz. :

—

CiAss 1.—Compound Portable Agricultural Steam Engines, self-moving

or otherwise.

Class 2.—Simple ditto ditto ditto.

Class 3.—^T^'eighing Machines for Sheep and Pigs.

Class 4.—Ditto ditto for Cattle.

Class 5.—Potato Planters.

Class 6.—Potato Raisers, price exceeding 5/.

Class 7.—Ditto price not exceeding 5/.

Class 8.—Manual Power Cream Separators.

A special report published in the last number of the ' Journal

'

describes the trials which took place, and the awards which
were made in Classes 1 and 2. The trials of Classes 6 and 7,

being necessarily postponed till autumn, are the subject of a

separate paper in the present number by the highly competent

Fig. 1.

—

David Hart & Co.'s Weighing Machine.

[See p. 198.]

pen of Mr. John Coleman, one of the Judges, whose recent death
all agriculturists and readers of the ' Journal ' will deplore. In
Class 5 the prize was withheld.

In Classes 3 and 4 the Judges awarded the prize ot 20^. for

a weighing machine for sheep and pigs, together with the prize

gf 25^. for a weighing maghine for cattle (.^s. 2304 and 2305),
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to Messrs. David Hart &
City Road, London. Both

Co., of North London Iron Works,
machines are alike in construction,

the former having a platform

72 in. by 34 in., and weighing
lip to 21 cwt. ; the latter, a

jilatfonn 45 in.' by 25 in.,

weighing ujd to 6| cwt.

Fig. 1, on p. 197, shows
the general appearance of

both the prize machines, the

special feature of which is the

absence of all loose weights.

The goods are weighed by
means of two weights sliding on
the steelj'ard, one representing

cwts., the other lbs. When both
are at zero, they balance the plat-

form and other working parts of
the machine. "When in use, the
large weight is first slid along the
steelyard, until it almost balances

the goods. Afterwards the small
weight is moved, until a perfect

bnlance is obtained, the exact weight
of the goods being indicated by the

position of the sliding weights, in

cwts., qrs., lbs., or any other de-

sired standard, on a plainly engraved
scale (see fig. 2). This arrangement
prevents mistakes, and obviates the

necessity of calculation. As the
weights are never taken off the

steelyard, they cannot be lost, or

mixed with those of other machines.

When the machine is out of use,

or is being loaded or unloaded, wear
and damage to the centres are pre-

vented by a relieving apparatus
which unhooks the steelyard, dis-

connecting it from the working
parts of the machine, at the same
time lowering the ])latform on to

solid supports, and the levers to the

bottom of the box or frame.

The frames are made with
solid, close bottoms to exclude

damp, and all the centres work in

cups of oil. Tlie platforms are

sus])ended on a universal joint,

and swing freely in any direction,

without grinding or damaging the

centres, or disturbing the levers or

any of the under parte.

A special weight, not shown
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upon either of the drawings, balances the hurdle, and when this is removed
the weight in question is taken off also, the platform, without the hurdle,

being thus instantly equilibrated without the chance of error arising in

making a special adjustment.

In Class 8, the prize of 25/. for a one-man power Cream
Separator, price not to exceed 20/., and to be capable of dealing

with 20 gallons of milk per hour, fell to G, D. Laval's Hand-
power Separator (Art. 971), exhibited by the Dairy Supply
Company, of Museum Street, Bloomsbury, London.

Fig. 3 below shows the general appearance of the Laval

Hand Separator, whose various parts and their action will

be readily understood, without

further explanation than the Fig. 3.

drawing supplies, now that the Laval's Ilancl-poicer Separator.

centrifuge is so well and gene-

rally known.
This machine, when under

trial, separated milk at the rate

of 23|- gals, per hour, one man
turning the machine for 41
minutes 45 seconds, at the rate

of 40 revolutions of the handle

l^er minute. At this speed, the

milk-vessel made 6,400 turns

per minute, and the work did

not appear hard for the man.
Dynamometer tests demon-
strated that the machine ab-

sorbed 4,455 foot-pounds of

energy per minute, which may
be considered as a moderate
efibrt for a man working in

short spells of, say, one hour,

seeing that a man can exert

about 3,200 foot-pounds of effort

per minute, working 8 hours a day on a winch.
The separation was good, but the milk unfortunately not

in good condition, so that particulars of Dr. Voelcker s analysis
of the skim-milk are omitted as likely to mislead. There was
great difficulty in getting milk in proper condition at the New-
castle Show, owing to the distance of the source of supply.

Two other hand-centrifuges, viz. Laval's Horizontal Separator
(Art. 972) and the "Danish" Hand Separator (Art. 721), the
former exhibited by the Dairy Supply Company, Limited, and
the latter by the Aylesbury Dairy Company, Limited, were
entered for competition, The " Danish " machine was accident-
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ally injured, .ind so failed to put in an appearance; but Laval's

Horizontal Separator was tested by the Judges.

In this machine, the milk-vessel, which is bottle-shaped, lies

horizontally, and is carried upon very ingeniously designed

bearings, described below, from which it is easily detachable for

the purpose of cleansing. It is driven by a combination of

toothed and frictional gear, the first motion consisting of a

wheel and pinion, while the second motion, giving the greater

part of the increase in speed, is frictional. Each end of the

spindle of the milk-vessel is furnished with a small friction

roller, not much larger or thicker than a penny, and having a

rounded edge. These rollers turn upon the flat peripheries of

two large wheels, the contact of their respective edges being

regulated by a slight pressure given through india-rubber

washers.

Simple and excellent as was the general appearance of this

arrangement, and neat as is the whole design of the horizontal

separator, it failed to satisfy the Judges. The work was only

fairly done, too much butter-fat being left in the skim-milk,

and the power required was too great. Not only did the man
show signs of fatigue, but the dynamometer indicated that

6,250 foot-pounds of energy were being absorbed per minute, an
amount considerably in excess of one man's power. It is but

fair, however, to say that this result may have been due to

some maladjustment ; for the exhibitors emphatically declare

that, in general practice, this machine runs lighter than the

other, and seem themselves to prefer it to the vertical separator.

However this may be, it certainly exceeded one man's power at

Newcastle, and was therefore hors concoxirs.

Silver Medals.

The following implements were considered sufficiently meri-

torious to justify their recommendation to the Implement
Stewards for silver medals, which were granted :

—

1. Barnard and Lake's Improvements in Thatching Machines.

2. Mayo's Straw Trusser, or Bolting Tier.

3. Fowler & Co.'s " Anti-balance " 5-Furrow Steam Plough.

In addition. General Brigg's Turnip Thinner (Art. 640),

and the "Jersey" Creamer (Art. 913), a new implement ex-

hibited by Thyss, Lockyer, & Co., of Euston Road, London,

were recommended by the Judges for trial next year.

Fowler & Co.'s Anti-Balance I'lough is not a new imple-

ment, and was fully described in the ' Journal ' for 1886 (Vol.

XXII. p. 562), so that it needs no further notice here.

Messrs. Barnard (fc Lalic^ of Kayno Foundry, JBr^intree,
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Essex, exhibited tlie same Thatch-making Machine (Art. 519)
as that to which the 25/. prize of the Royal Agricultural Society

was awarded at Norwich in 188G, improved in certain parti-

culars. The Judges of miscellaneous implements recommended
these improvements for a silver medal, which was granted.

The machine itself was fully described in the 'Journal ' for

1886 (Vol. XXII. p. 529), and needs no further notice. The
improvements in question are twofold. The straw, or reed, was
originally supplied to the sewing needles by hand, and the

attendant had to be very careful in order to prevent the feed

from becoming intermittent. A feed-roller, driven by gearing,

has now been added to the machine, and materially diminishes

the need for constant watchfulness on the part of the man in

charge. The stitching-twine, which was previously used with-

out any dressing, is now drawn through a mixture of tar and
petroleum before entering the needles. These two apparently
trifling changes have considerably enhanced the value of this

clever and useful machine.

Gliomas T. Mayo, of Llangunnock, Ross, Herefordshire,

showed a " Straw Trusscr, or Bolting Tier " (Art. 420), manu-

Fig. i.— View of Mr. T. T. Matjo's Bolting Tier.

factured by Kell, Meats, & Co., of Ross, to which, after trial,

both with loose straw and behind one of Ransome's thrashing
machines, the Judges awarded a silver medal. This implement
was shown as a novelty at Norwich last year, described in the
' Journal,' and ordered forward for trial at Newcastle. Having
now taken a medal, it will be re-described here.

The function of the machine is that of trussing and binding
straw as it issues from the thrashing machine, an object which
is accomplished in the following way (see fig. 4) :

—

A pair of straw receivers, each consisting of three wrought-iron U's, are
fastened vertically to a long board, which slides easily upon rollers contained
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in a trough-like bed-plate. Each receiver is ahout the same width as the
thrashing machine, and its limits of length are defined by vertical boards, of

which one occupies the centre, and other two the ends of the trusser. Of
the three U's forming each receiver, two are plain forks, while the third, or

central U, is provided with compressing levers operated by the foot, and
armed with about two hundred strings, lying each in a groove of its own, for

the purpose of tying. ~\Vhen in action, one of the two receivers, say A, is

slid underneath the straw shalcer, whence it receives the issuing straw, a

boy packing this, as it falls, neatly in the U's. "When sufliciently full,

receiver A is slid to one side, and receiver B, taking its place, begins to

receive straw from the machine. The truss already gathered in A is, first,

slightly compressed by the levers provided for that purpose, and then tied

with one of the strings with which, as already described, the centre U is

furnished. For the sake of saving time, each string is provided with a

button at one end and a loop at tlie other, so that " tying " should properly

be called " buttoning." After the truss has been removed by the pitch-fork,

receiver A is ready to take the place of B for another load. Matters are so

arranged that the boy attending A has ample time to tie and get rid of one
truss before receiver B is full, and vice versa.

The Judges remark tliat the trusses were not neatly enough
made or tied for purposes of sale, while it would be difficult to

insure their being of uniform weight.

Novelties.

Among the novelties exhibited at Newcastle, the following

are those of chief interest :

—

Messrs. Clayton & Shuttleworth, of Lincoln, showed a small

but not unimportant novelt}'- (Art. 15) in the shape of a con-

trivance for preventing the escape from the mouth of a thrashing

machine of such grain as is thrown out by the action of the

drum ; a quantity always appreciable and, in the case of some
wheats, considerable.

A flat sliding-plate, furnished with slots and set screws for

fixing in any position, and placed opposite the feeder, covers a

portion of the drum-mouth. A second plate is hinged to the

front edge of the first, and depends vertically, or nearly so, from
it. Upon the slight inclination of this quasi-vertical plate it

depends whether grain, flying from the drum, is arrested or not,

and very slight changes in the angle it makes with the vertical

are sufficient to bring about the required results with grain of

various specific gravities.

To compass these changes, the short end of a lever, whose
farther extremity is pivoted to the framework of the thrasher, is

fastened to the hanging plate, while its fulcrum is formed on
the flat sliding-plate itself. When the latter is slid back or

forth, therefore, the hanging plate moves through a small arc,

the relative amounts of the two movements depending upon the

relation of the lever arm and I'ulcriim, which is about 4 to 1.

After a little trial and error, the angle of the hanging plate best
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adapted to stopping gi'ain is found, when tlie flat plate is secured

in place by means of its set screws.

Messrs. W. J. and G. T. Burgess, of Victoria Works, Brent-

wood, Essex, showed, as a New Implement, a Mower and Hay-

Tedder combined (Art. 225). The space between the wheels

of the Mowing-machine is occupied by a narrow Haymaker,
which, while the grass-mower is cutting one swathe, turns that

cut on the previous round. The drawing (fig. 5) illustrates the

action of the machine, and the following advantages are claimed

for the combination.

The hay is got up in better condition, particularly in showery weather.

The thick end of the swathe, as left by the track-hoard, is broken up and the

whole spread loosely over the ground in the best possible condition for air to

circulate through it. The use of a separate haymaker is dispensed with,

Fig. 5.

—

Burgess's Combined Mower and Hay Tedder.

and the expense of an extra horse and driver obviated. The wheels do not
run on the crop at any time. The wheels of an ordinary haymaker run over

the hay, both before and after tedding. The tedding apparatus can be put
out of gear when not required, as when the machine is cutting clover, &c.
At such times the forks or tines are turned back entirely out of the way of

the crop. Very little power is consumed in driving the tedding apparatus.

Charles Hearson & Co., of 235 Regent Street, London,
showed a simple Thermostat, applied to an Incubator (Art. 444),
but useful in any situation where it is desired to maintain a

perfectly even temperature for an indefinite time (see fig. 6).

Hearson's thermostat is, in effect, a tiny steam boiler about

the size of a postage stamp and thickness of a penny. It is

made of very thin brass plate, and, having first been filled with

ether, is hermetically sealed. The boiling-point of ether is 94°,
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so tliat whenever tlie little capsule is brought to that tempera-
ture the volatile fluid within it becomes steam, whose pressure
causes the flexible walls of the thermostat to bulge like an
india-rubber cushion when inflated. Mixing a little spirit of
wine, which boils at 173°, with the ether will, of course,
increase the temperature at which the " boiler" begins to bulge,
and, indeed, the contained liquid should be one that boils at, or
about, the temperature which the thermostat is designed to
preserve.

The woodcut illustrates the action of this simple device when
applied to an incubator.

Fig. G.

—

Ilearson's lliermostat.

S is the Tliermostat. O, a rod the lower eml of which rests on the flat

surface of S, while its upper end touches the underside of the lever G,
which is hingod at P. and from whose farther extremity depends the damper
F. L is a flue, passinf^ throunrh a water vessel occupyinj^ the upper part of
the chamber to he heated, while T is a lamp, havinp: a chimney, V, closed
by the damper F. It is evident that the amount of hoat passing from the
lamp through the flue, L, would be determined by the position of the damper.
When this was lowered, all, and, when raised, almost none of the lamp
heat would take the course in question. Now the damper, F, is under the
control of the capsule S ; when this expands it is lifted, when it contracts
it is lowered, and in this way the temperature of the chamber is kept
steady at, or about, the boiling-point of the liquid contained in the Tliermo-
8tat. Adjustments of tliis temperature may, however, be made by means of
the sliding-woight, II.



I

Eeport on Miscellaneous Implements at Neivcastte. 205

TJwmas Corhett, of Perseverance Iron Works, Shrewsbury,

showed a new form of Pulverising Plough (Art. 478), which
differs from the "Spider" plough described in last year's

' Journal,' and from alt similar pulverising jiloughs. Mr. Corbett

mounts a small " Norwegian Harrow " on a horizontal axis just

behind the plough-breast. The "harrow" consists of 6 six-tined

sections, all or any of which may be used at pleasure. The axis

is adjustable both vertically and horizontally, and is fitted with
a sleeve, having a hexagonal exterior, upon which any chosen

number of the tined sections can be threaded. The object of

this arrangement is that all the tines in use shall retain the

hexagonal division of the circle, and follow each other at regular

intervals. A lateral guard is provided in the rear of the plough-

breast, which prevents the furrow-slice from slipping away
sideways while the harrow is operating upon it (see fig. 7).

Fig. 7.

—

Corhett's Pulverising Plough.

The Ai/leslury Dairy Company exhibited as anew implement
Johnson's Improved Ensilage Stack Press (Art. 722), to which
a few words may be devoted, notwithstanding the fact that this
inventor's successive advances in stack-pi-essing have already
occupied several pages of the 'Journal' (See Norwich and
Preston Reports.)

Mr. Johnson's efforts in this direction have, from the first,

been directed to the " tight-lacing," so to speak, of ensilage
stacks, and his improvements have all consisted in bringing the
means for accomplishing this to a higher mechanical standard
than that which characterised his earlier plans.

The " Rachet bar," showed at Norwich, which was fully
described in last year's ' Journal ' (Vol. XXII. p. 535), has given
way to a "Rachet drum" at Newcastle. A dozen or so wire
ropes, more or less being used according to the size of the rick,
placed a few feet apart, are thrown over the stack, and each end

1
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of each rope is secured to a small crab-barrel, provided witli a

ratchet and pall, and bolted to the timber " sleepers " upon
which the stack rests. A lever, common to all the barrels,

enables the attendant to rotate them one by one, and so haul in

slack, which, when gained, is held fast by means of the ratchet

and pall already mentioned. Whether, taking account of the

rough-and-ready way in which these barrels must necessarily

be fixed to the " sleepers," the wire-rope can be prevented from
" surging " on the crab-barrels is a question—a question upon
which some light is, perhaps, thrown by the following caution

to users, extracted from Mr. Johnson's catalogue :

—

'•' When in use, the ropes should not be allowed to lap themselves on the

drum, as otherwise they will be injured by the severe pressure."

It is not impossible that a fourth number of the ' Journal

'

may yet describe some future improvement on the " Ratchet

Drum " system of stack silage.

Messrs. TJiys^, Lochjer, & Co., of 374, Euston Road, London,
showed a new implement (Art. 913), called the "Jersey"
Creamer (see fig. 8), which the Judges recommended for trial at

next year's meeting.

The milk-pans are double-bottomed, Lave double sides, and are made,
the outside pan of enamelled zinc, tlie inside pan of tinned steel plates.

The open part of tlio pan receives the milk, and the empty space between
the pan contains, in summer, ordinary cold water (.50-55 degrees), con-

ducted into each pan by a braws tap connected with a galvanised tube at the

back of the creamer; water being supplied Ijy the pipes on the premise.s, or,

if there be no water suppl}', by means of an ordinary tank, as shown in the

drawing.
I'lio jacket being filled, the water should bo kept dripping as long as

possible through it ; the surplus water escaping from a hole at the back of

each pan into a lower trough couuected with a small waste pipe at the side.

Fig. 8.

—

Lockyer's Jersey Creamer.
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The action of the water flowing round the pan causes the cream to rise in

about 14 or 15, instead of 3t3 or 48 hours, as with the old systems. In
winter, hot water can be used first.

Each pan is fitted with a tube, having at its lower end a very fine wire

gauze, through which the skim-milk passes, leaving the cream, in the pan

from which it is taken by first removing the tube and stopper, and then

tilting the pan forward on its hinges.

The Judges attempted a trial of this " Creamer," which,

however, came to nothing, because the water supply was turned

off during the night, and the experiment thus brought to an

end. Similar intermittence in the water supply of the yard

caused several delays to the Engineers and Judges of engines

during the trials.

TIlg Dairy Supply Company, of Museum Street, Bloomsbury,

London, exhibited several novelties of interest, of which the fol-

lowing claim a notice :

—

1. Laval's Vertical Hand-Power Cream Separator (Art. 971).

2. Laval's Horizontal Hand-Power Cream Separator (Art. 972).

3. Laval's Improved Power Cream Separator (Art. 974).

4. Laval's "Turbine" Cream Separator (Art. 973).

Of these machines, Nos. 1 and 2 competed in Class 8 for the

Hand Separator prize, which fell to the vertical Separator, and
they are, together with the trials, described in that portion of

the Report devoted to the prize classes.

Referring, in the first instance, to the improved Laval Power
Separator, a very simple constructive change is said to have

effected a remarkable impi'ovement in the performance of this

machine. Hitherto, the rotating milk-chamber has been
furnished with a wing, for compelling the rotation of the

milk, which wing did not extend to the wall of the centrifuge,

and, hence, a portion of the peripheral milk failed to rotate at

the same speed as that of the vessel itself. The wing has now
been extended to the wall of the centrifuge, with, it is said, the

surprising result of adding 50 per cent, to the effectiveness of

the separator. The old Laval separated sixty gallons an hour,

the new Laval separates ninety gallons an hour, the power and
speed required being the same in both cases.

The Turbine S'ejjaraio?' is illustrated by the woodcut on p. 208
(fig. 9), and consists of an ordinary Laval centrifuge, having
its spindle fitted with a "Barker's Mill," forming a motor; the

object being to render the separator independent of the steam
engine.

The " Turbine," which is enclosed in the case forming the base of the

machine, consists of a pair of S-shaped arms into which steam is led, and
from whose extremities it issues just as water does from a "Barker's Mill,"

or steam from a "Hero's Engine." Conical rollers support the footstep

I



208 Iteport on Miscellaneous Imjjlements at Newcastle.

hearings of the macliine, which, in all other respects than the above, ia an
ordinary Laval Separator.

As might liave been expected, it was found on trial that the
" Turbine " Separator is a greedy steam user, requiring a boiler-

power of 2'82 horses, and this fact will, probably, militate

against the general introduction of the new separator. There

may, however, be cases where the consideration of power is a

Fig. 9.

—

Laval's Turbine Cream Separator.

minor factor in the sum, and where, therefore, the " Turbine
"

Laval may find a home.
Messrs. Fenneij and Company, Limited, of the City Iron

Works, Lincoln, exhibited a new form of adjustable and self-

cleaning (.'orn Screen (Art. 1539). At the Preston Show
Messrs. llaiuforth showed a very pretty means of constructing
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adjustable and self-cleaning corn

screens of the flat type, a plan

which was tried and highly spoken

of by the Judges at that show.

Only two years later, Messrs.

Penney and Company appear with

an entirely different but, appa-

rently, equally effective method
of obtaining the same results, ap-

plicable whether to flat or rotary

corn screens.

The screening wires are of rect-

angular section, and are laced on to

cross rods by spiral springs, which not

only hold the wires down but also tend

to push them apart. The sides of the

screen (or the ends if it be the cylin-

drical form) can be moved nearer to-

gether or farther apart by screws, and
when this is done the wires accommo-
date themselves to the change, crowd-
ing together or spreading, as the case

may be, the spaces between them being

uniform over the entire riddle. In a

shaking screen the spiral springs clear

out, at each reciprocation, all the grain

which has been caught between the bars.

Tlie Anti-Friction Conveyor

Company^ of Mark Lane, London,
exhibited a new " Conveyor

"

(Art. 2847) for moving grain,

meal, &c., in any desired direction,

whether vertical, horizontal, or

otherwise. The woodcut (fig. 10)
clearly illustrates this somewhat
remarkable invention.

Screw conveyors for com and
meal have long been employed in

mills, but the thread of the screw
has always been of a disc-like

character. In the present inven-

tion the place of this disc-like

screw is taken by a mere spiral

of wire, which is quite as efiicient

as its heavier and more expensive

forerunner for the transport of

grain and meal, whether through

vertical, inclined, or horizontal

VOL. XXIV.—S, S.
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shoots. The effect produced by this revolving spiral is really

surprising. Setting only a small quantity of the mass contained

in the trough in motion, it persuades the remainder to follow.

This, no doubt, results from the fact that the impulsion is peri-

pheral—in other words, that the material is urged forward just

at, if only at, the point where it is in frictional contact with the

trough. The quasi-homogeneous character of the mass itself

does the rest.

Messrs. Hornsuy and Sons, of Spittlegate Iron AVorks, Grant-

ham, showed a new Double Furrow Plough (Art. 2,928), having
an interest of its own, as illustrating the rapidity with which
the long turn-furrow of the past is giving way to the short

digging-breast that has always characterised American ploughs.

After many years of subservience to artificial ideas of what
a furrow-slice ought to be like, plough-makers are gradually

returning to the use of short digging-breasts, which, if they do

not lay a brick-sectioned slice at a prescribed but arbitrary

angle, at least break up the soil in a way very favourable to

cropping. This return took effect, first, in simple plouglis, but

is now spreading to double-furrow ploughs, whose construction

is vastly simplified by the reform.

Robert Maynard, of Whittlesford, Cambridge, showed a

chaff-cutter (Art. 2,956), cutting chaff and litter from | in. to

6 in. in length.

Ordinary chaff-cutters experience a difficulty in cutting long

lengths, because the arms upon which the knives are mounted
pass in front of the chaff-box, and the issuing straw, unless the

feed be moderately short, comes in contact with them.

Maynard evades this difficulty by placing the axis of his

wheel a little to one side of and high above the chaff-box, its

periphery being entirely clear of the latter. The knives are

attached peripherally to removable brackets, and, by using one

or more knives, combined with suitable changes of the feed

gear, any length of chaff and litter within the limits mentioned

can be cut, the straw issuing from the chaff-box finding nothing

to bar its egress.

Messrs. Sh irlaw& Co., of Suffolk Works, Birmingham, showed,

as a novelty, " Spiel's " petroleum engine (Art. 3,054), which
merits description on the ground of its offering to the farmer

who is unable to take advantage of that most convenient motor,

the gas engine, a means of obtaining power witliout a steam

engine, an advantage which the enormous sale of gas engines

proves to be both great and general. It is unfortunate that the

engine shown at Newcastle used petroleum of a volatile cha-

racter, having a flashing point of too low a temperature to meet
with the Judges' approval ; but this fact, although properly de-
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terring the officers of the Society from pronouncing upon the

merits of Spiel's engine, must be taken for what it is worth by

individual buyers, who, if cautious, need have no fear of accident

in using benzoline (see fig. 11).

Spiel's petroleum engine is a German invention, only re-

cently introduced into this country, where it is manufactured

by the exhibitors. It depends for its action upon the explosion

in the cylinder of a mixture of petroleum spray and air, just as

Fig. 11.

—

SpieVs Petroleum Engine.

a gas engine depends on the explosion of a mixture of coal gas

and atmospheric air.

At the first, or "induction " stroke, the piston draws in behind it a supply

of air through a suitable valve, which opens at the right moment for tliis

purpose. At the same time, a small but definite quantity of petroleum is

measured out from a reservoir by means of a plunger working in a barrel like

that of a pump. At the end of the first stroke the air valve closes, and the

oil plunger is lifted, ready to furnish a second supply. The air and oil, thus

measured, enter the cylinder together, the former in a fine spray, a con-

dition assumed under the action of the oil plunger, which, driving it forcibly

against certain obstacles, breaks it up into the finest particles.

During the second, or " compression," stroke, the explosive mixture is

compressed by the piston to about three atmospheres, and, at the end of this

stroke, is exploded through a firing valve. The next is the " working
stroke," at the end of which the exhaust opens, and the return of the

V 2
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piston clears the cylinder of the products of combustion. The speed is

governed, as in the Gas Engine, by cutting off the supply of oil when the

engine is running too fast, and readmitting it when she falls below the

proper number of revolutions.

An experimental test of Spiel's engine, made by Dr. Hop-
kinson, F.R.S., seems to demonstrate that, with oil at Id. a

Fig. 1 2.—The " Essex " Steam Boiler.

[See p. 213.]

gallon, the cost of fuel would be about \\d. per horse-power per

hour. This is somewhat more than the cost of fuel in a gas

engine, but where small motors, doiug intermittent duty, are
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concerned, this is not a matter of much moment. These engines

are made from \ to 8-horse nominal horse power.

Messrs. Davey Paxman & Co., of Colchester, Essex, exhibited

a vertical "Essex" steam boiler (Art. 3,123) of a somewhat
novel construction, which is illustrated by fig. 12 on page 212.

A curved tube, riveted to the crown of tbe fire-tox, conveys the products
of combustion into a lateral chamber, of triangular section, having flanges by
which it is secured to the boiler-shell, and furnished, exteriorly, with a door.

An exactly similar chamber occupies the opposite side of the boiler, and has
an exit into the chimney. These chambers are connected, one with the

other, by means of curved horizontal tubes, having a radius somewhat
greater than that of the boiler shell, so that they can be got into, or out of,

position without removing either chamber. This arrangement, although
involving somewhat complex forms in the tube chambers, which are shaped
in a hydraulic press, gives great accessibility everywhere, and ready means of
repairing when the tubes, or tube chambers, need overhauling.

Messrs. Wliitehead & Co., Albert Works, Preston, Lanca-
shire, showed a new brick-receiving table (Art. 3,127), with side

Fig. 13.— Whitehead's Brick-Feceivinff Table.

'mm.

delivery cutting action, which is an ingenious and valuable

addition to their brick-making plant (see fig. 13).

This table is mounted upon a short line of rails, arid apts in

the following manner ;—
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The stream of clay issuing from the die of the machine comes, eventually,

against a vertical stop, placed at the front end of the table, thus pushing 1

it along the rails; the clay and table then more at the same speed, and
the stream of clay is divided square across by the single wire at the rear

,

of the table into the length required to produce a certain number of bricks,
|

usually nine, or more, according to thickness. This cut is effected from the
j

front end of the table, by moving the small lever shown in the drawing.
j

The attendant now pulls the table towards him, and cuts the separated

block of clay into bricks in the usual manner, by side delivery action, which
deposits them on the boards, upon which they are transferred to the barrow
without being handled. The table is then pushed back, and the operation

repeated.

The chief advantages obtained are: 1. A greater number of bricks are

cut and delivered directly on to boards than by any other method at present i

in use. 2. The table is easily worked by one lad, and can be applied to any
ordinary machine. 3. Waste is almost entirely avoided. 4. The labour and

'

time hitherto employed and the mauling involved in pushing the block of
i

clay by hand in front of the fixed cutting wires are entirely abolished.
;

Mr. William Johnson, of Castletown Foundiy, Leeds, ex- !

Mbited a well-designed and well-made pair of machines (Art. I

3,14.0 and 3,141) for making and pressing bricks. Two methods '

of brick-making are in common use, viz. the wet, or plastic, and '

the dry process, of which the former may be looked upon as
j

a modification, by means of machinery, of the old method of '

moulding bricks by hand ; while the latter consists in reducing
j

dry clay, or other suitable material, to powder, and pressing the
j

finely divided earthy matter forcibly into moulds. Dry-process

bricks require no drying, while wet-process bricks must be dried

before going to the kiln—a fact which is economically in favour
j

of the former method of production. .

Mr. Johnson aims at making high-class bricks from clay

which is neither wet nor dry, and which, while requiring no j

drying before being burnt, shall possess all the best qualities of

wet-process bricks. With this end (not in itself new) in view,

he feeds the clay, rather dry than wet, into a horizontal pug- i

mill, whose revolving blades, set spirally on the spindle, knead i

the matei'ials into a stiflfly silastic body.

The mouth of the pug-mill is closed by a horizontally revolving cylinder,

whose periphery is recessed at intervals into brick-moulds. "When one of

these, in the course of the cylinder's revolution, comes opposite the mouth of

the pug-mill, the spiral blades of the latter fill it forcibly w'itli clay, which, )

becoming cut off from the general body of clay in the pug-mill itself by the
]

continued revolution of the mould-cylinder, presentlj- appears at a receiving

table, upon which it is discharged by the action of a plunger, forming the
bottom of the mould, and operated by a cam.

A boy receives the issuing bi'icks, which, at this stage of the

process, have rough surfaces and broken edges, and passes them I

on to a table, whence an autotnatic intermittent feed delivers

them, a brick at a time, to the brick press. The latter machine
consists of a mould and two plungers, one of which presses,

\

i
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while the other discharges, the finished bricks in excellent form,

ready for the kiln. A second boy minds the brick presser, and

a third feeds the clay into the pug-mill. The machine turned

out bricks at the rate of 1,200 per hour.

Mr. Fawcetf, of Burmantofts Foundry, Leeds, showed a dry

process Brick-Making Machine (x\rt. 3,1-15), which consists of a

clay-grinding mill, elevator, and brick-press combined.

The clay, or other material, is first finely ground under a

pair of edge runners, and then elevated to a hopper, whose dis-

charging mouth rests, with a pretty close fit, upon a reciprocat-

ing chamber, sliding back and forth upon a planed surface.

The forward half of this chamber forms a box, open at top and
bottom, while the rear half is closed at top and bottom.

When, in making its backward stroke, the open portion of

the reciprocating chamber comes iinder the hopper, it receives a

charge of clay, which is kept from escaping downwards by the

surface plate upon which the chamber slides. On the forward

stroke the charge is delivered into four brick moulds, and,

meanwhile, the mouth of the hopper is closed by the rear, or

closed, portion of the reciprocating chamber.

The brick moulds have each two plungers—one for pressing,

the other for discharofinof the finished bricks : the former beinof

operated by means of four toggle joints, connected by links, and
operated from a single crank ; while the latter are moved at the

proper time by cams. The discharging plungers thrust the

bricks up out of the moulds at the same moment that the reci-

procating chamber is advancing with a fresh charge of clay,

and the front wall of this chamber consequently pushes the

finished bricks before it, while advancing to discharge its new
load into the empty brick moulds. A table, attended by a boy,

receives the finished bricks, which are delivered at the rate of

3,000 an hour.

The Working Dairy.

In view of the fact that the AYorking Dairy has been so often

described in the pages of the ' Journal,' while a Guide to that at

the Newcastle Show was printed by order of the Dairy Committee
and sold on the ground, it is needless to give any detailed de-

scription of this always interesting and attractive feature of the
Show. But it may be remarked that the Dairy, on this occa-

sion, was designed to illustrate the English, French, and Danish
methods of butter-making, as well as the making of the soft

cheeses, called " Neufchatel," or " Swiss Double Creme."
A practical examination of butter-makers was held at the

dairy in the showyard on Thursday', July 7. Only four persons
submitted themselves for examination, when tlie Judges
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awarded the 1st prize and certificate to Mrs. Stevenson, the

2nd prize to Ernest Giles, and the 3rd prize to Mrs. Carr,

Miss Margaret Hunter being commended. The small number
of persons entering tends to show that the present system of

awarding prizes requires alteration.

It should also be added that the implements used in the

dairy are not specially recommended as the best. They were
selected with a view of illustrating, as impartially as possible,

the best systems in use. If space had permitted, it would have
been easy to show more appliances, but difficult to operate them,

because it is almost impossible to obtain a large supply of milk
for a limited period in good condition at Show-time. The chief

object kept in view in the selection of such vessels as were not

exclusively dairy appliances was to illustrate the various ways
in which labour may be saved.

With the exception of the " Jersey " Creamer (recommended,
as stated elsewhere, for trial next year), the hand-power sepa-

rator, and turbine separator of Laval, both described elsewhere,

there was no new type of dairying implement exhibited.

Fjord's centrifugal milk-tester has often been described, and
M. Baquet's Delaiteuse was fully treated of in last year's
' Journal.'

The thanks of the Judges of Miscellaneous Implements are

due, and are hereby tendered, to the Stewards and Engineers of

the Society for the readiness and courtesy with which they

responded to any and every request, whether for administrative

or technical assistance.

X.

—

Report on the Trials of Potato-raising MacJuncs at Newcastle.

By the late John Coleman, The Mount, York.

[Mr. Coleman's death having occurred before the revision of his

report for the printer, that duty devolved upon me, as one

of his colleagues in judging the potato-raising machines.

I take this opportunity of expressing my own personal

regret, and the regret that must be felt by the members
of the Royal Agricultural Society and the agricultural

world, for his loss. Mr. Coleman has done much work for

the Society, and he has done it Avell ; his death leaves a

blank that cannot easily be filled.

—

James A. Caird.]

The deferred trials of these important implements, for which

the Royal Agi-icultural Society offered two prizes of 20Z.

each, took place on Tuesday, October G, 1 887, on the farm of

Mr, Stephen Fairbairn at Gosforth, near Newcastle. Thanks to
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the admirable arrangements carried out by Mr. Jacob Wilson
and the stewards, everything was ready for work at the stated

time, 10 A.M., and, aided by the weather, a rather formidable

programme was got through with comparative ease by 5 P.M.

The weather was favourable not only at the trial but for many
days previously, resulting in a dryness and friable condition of

the land, which facilitated working, and was more advantageous

to the competitors than to intending purchasers, for whom a

severer test, more in accordance with ordinary conditions, would
have been desirable. As it was, all the machines in the first

class made good work, and even the lower-priced implements got

through the trials in a way that was better than we anticipated.

-The Society were fortunate in securing a uniform crop of

York Regents, at least so far as the amount of top was con-

cerned. Here, again, competitors were in luck, inasmuch as the

original luxuriance of the haulm was considerably reduced by
the sharp frosts of the previous week, so that with one or two
exceptions there was no difficulty in dealing with the crop in

its natural state—a point of much importance, as the labour of

removing the tops, which is necessary in some cases and for

some kinds of implements, must be a considerable item. A
flat of about six acres was divided by suitable headrigs into three

equal portions of 100 yards long, and each containing eight

di-ills for each machine, with one cleared drill between each

plot. The two upper lots were left as they grew, the first being

utilised for the preliminary runs, the second for the more ex-

haustive tests, whilst the third, from which the tops had been
most carefully removed, was mainly useful for the draft trials

by the dynamometer, and for any final test that might seem
necessary. There were eleven machines entered for trial, seven

in the first class, for which the conditions were that the cost

should exceed 5?., and four in the second class, in which the

price of the machines should not exceed bl.

Most of the machines were very similar as to general design,

differing slightly in details. Thus they comprised a strong

cast-iron framework carried on the axle of two large travelling

wheels, on the peripheries of which spuds are bolted, which
prevent slipping and secure adequate driving power motion by
means of ratchets on both wheels ; and bevel gearing is communi-
cated to a shaft, carrying, at its termination behind, a revolving

fork furnished with eight arms, which are bifurcated at their,

ends. The diameter of the travelling wheels being usually

about 4 feet, that of the fork 3 feet 6 inches, the respective

speeds being about six to one, i.e., for every 12 feet of advance,
the fork-wheel makes six revolutions. This considerable speed

is required to lift the tubers, and q, large portion of the soil, a
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proper distance from tlie row, and this is more especially the

case when the soil is either of a close heavy nature or at all

moist. Beneath the fork and attached to its shaft, is a broad
triangular-shaped share. In most cases both share and fork are

actuated by a leverage from the front wheel, the depth being

regulated by a lever handle, fitting into a graduated bar or

ratchet ; but in some cases the depth of the share can be altered

independently of the fork by a screw actuated by a wheel-

handle. This is a decided advantage, as being much more expe-

ditious and certain than lowering the arms of the share by
loosening a wedge. Some of the machines had no front wheel,

and were consequently less steady in action.

I proceed to a more detailed description of the machines that

were noticed by the Judges.

Implements the Price of which exceeded 51.

No. in
Cata- Name of Exhibitor Address of Exhibitor Price Remarks
logue

£ s. d.

1667 Allan, J. D., &
Sons

Culthill Implement
Works, Dunkeld,
N.B.

12 10 0 Commended

1766 Elder, William Tweedmouth Imple-
ment Works, Ber-

wick-on-Tweed

13 0 0

1557 Jack, Alexander, Maybole, Ayrshire 13 0 0
i Sons

1670 Kyd, Robert Cupar Angus, Perth- 13 0 0 Reserved number
shire, N.B.

1540 Penney & Co.,

Lim.
City Iron Works, Lin-

coln

IG 0 0

1835 Powell Bros., &
Whitaker

Cambrian Iron Works,
Wrexham

13 13 0 Prize of £20

1628 Thompson,
Moorhouse A.

Old Tweed Implement
Works, Berwick-on-
Tweed

li 0 0 Highly com-
mended

No. 1835. Poiccll Brothers & Whitakcr, Wrexham^ are the

manufacturers of the prize macliine, invented by Mr. J. A.

Lewis, of Hassall, near Sandbach. The illustration opposite

gives a good idea of it. Its principal features are that the

fork wheel, instead of being cast in a straight form, is cone-

shaped, with forks set on an angle, by which it is contended,

and I think correctly, that the forks work more directly under

the ridge, thus moving the tubers with less soil, and insuring

more perfect work. Another important point is that the

number of forks can be varied from G to 12 to suit tbe soil and
crop ; but as the fork wheel is speeded somewhat slower than

most of the machines, it is generally desirable to employ the
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larger number of forks, wliich was done at the trial. It is also

capable of atljustment backwards or forwards, i.e. it can be

brought closer to, or further from the back of the share, to suit

heavy or light soil. Another novelty is the substitution of a

revolving wheel or cratch, in place of the fixed screen usually

adopted, as a means of collecting the potatoes in rows so as to

facilitate packing and prevent burying. It is hung loose upon
its axle, and caused to revolve by the force of the soil thrown

against it. It was claimed for this arrangement that it arrested

the tubers more completely and allowed the soil to pass through

more effectually, but, owing to the angle at which it was, and

Fig. 14.

—

Powell Brothers & Whitaker's Potato-Raiser.

a, fork-wheel, showing augle at which tines are set
; 6, revolving cratch-wlieol

:

c, position ou rim of wheel for studs which are bolted underneath ; d, bevel
gearing ; e, pole for draft ; /, lever rod for lowering or raising fork-wheel and
share

; g, lever-handle for thi-owing in and out of gear
;
A, driver's scat ; share.

which I think was unnecessarily acute, a considerable number
of the potatoes passed beyond the screen. Moreover, the col-

lection was not so perfect as it might have been. This was
pointed out by the Judges, and I am glad to learn that the

manufacturers fully realise the present imperfection of this

portion of their machine, and have decided to make the position

of the cratch adjustable, so that it can be worked at several

angles.

I can quite imagine that a revolving-wheel would bruise the

potatoes less than a fixed screen, but I do not believe that this

or any other machine can dig one row after another and make
economical work without the potatoes being first picked up.
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Both driviug-wlieels are adjustable on tlie axle to salt the width

of ridges, and are self-cleaning. The gearing is simple, strong,

and well protected, the speed is gained by spur and bevel wheels.

The machine is fitted with a pole, which insures steadiness and
does away with the necessity for a fore-wheel. It is also pro-

vided with a seat for the driver, which is a distinct advantage,

as, though the pace travelled is not fast, much unnecessary

exertion is thus saved. Moreover, the driver has within easy reach

the two levers which regulate the working parts of the machine.

That on his left hand regulates the depth of the share, and
allows of his lifting it clear of any obstruction, whilst a shorter

handle on the right puts the machine in or out of gear.

The workmanship throughout is excellent, and the price

reasonable. The exhibitors stated that the speed was as 4 to 1.

The diameter of the driving-wheels was 37 inches, that of the

fork 44 inches. In the first trials as to cleanness of work a

considerable number of tubers were left—viz., in a distance of

20 yards, 7 in the first test and 18 in the second; but upon the

share being lowered about half an inch, the work was much
better, only two single potatoes being missed. To this machine
the Judges awarded the prize in Class 6, and so entirely was
the verdict of the public in accordance with the decision of the

Judges that a number of orders were given prior to the award

—

one by Mr. Fairbairn, the tenant of the farm.

No. 1670. 3Ir. E. Kijd's machine was granted the reserve

number, not on account of excellence of manufacture, but for

the presence of a fore-carriage carrying two small wheels. This

gave great steadiness to the machine, as was proved by the

dynamometer trial, which might have been even better but for

the exhibitor's lowering the depth in the middle of the run, a

very superfluous proceeding on his part. Kyd's is a very light

machine, the gearing protected by a rough cover of sheet iron.

There is only one bevel wheel and pinion. One lever sets in

gear and regulates depth. The fork wheel is 39 inches in

diameter, the driving-wheels nearly 4 feet, and the revolutions

5^ to 1. The frame is of wrought iron as well as the fork-

wheel. All this might be of malleable cast metal with great

advantage to the machine, and allow of a considerable reduction

of cost. The work was highly creditable, and, if turned out in

a more mercantile form, the machine should be both cheap and
useful for light soils, and especially for undulating ground.

No. 1628. Moorhouse A. Thompson. This is an exceedingly

well-made machine, well deserving its high commendation, and
its work was excellent, whilst, as will be seen by reference to

the table of draft, supplied by Mr. F. S. Courtney, of the firm

of Easton & Anderson, the Society's consulting engii^eers, this
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was the lightest of all. There is a veiy excellent arrange-

ment for altering the depth of the share, independently of the

revolving fork. The latter comprises 8 tines, but differs from

the rest of the machines in having three prongs at the end

of each tine, which may prevent the occasional bruising of the

tubers, that must occur when, as occasionally happens, they

become wedged between the prongs. There is, however, one

defect in this machine, which might be easily remedied. The
pauls on the wheels are not guarded, and would be likely to

get clogged in moist soil. The peculiarity of this machine is

that the " spuds " or projections on the rims of the wheels are

cast with the wheels and extend right across their surface, a fact

that no doubt facilitates operations in the field, but would

render the machine incapable of being travelled on paved road-

ways, and is hence a doubtful advantage. Considering that this

arrancrement somewhat reduces the cost of manufacture, I am
at a loss to understand why the price should be so high.

No. 1667. J. D. Allan & Sons. This machine was com-
mended, principally on account of good work and light draft,

as there was nothing specially meritorious in its construction.

The gearing was fairly strong and well inclosed, and price rea-

sonable. One lever in front regulates depth and puts in and
out of gear. There is no mechanical arrangement for raising the

share independently of the fork. The potatoes were consider-

ably bruised, probably owing to a rather rapid revolution of the

fork-wheel. The clearance was exceedingly good, on two trials

only two potatoes in each case were found undisturbed.

Only one other machine requires brief notice, viz. No. 1540,

shown by Messrs. Penney & Co., Lincoln. This, it will be seen

by reference to the table at the end of the report, proved of ex-

ceptionally heavy draught. The manufacturers explained that

it was intended for the strong warp soils of Lincolnshire,

where a hea\-y machine was indispensable. It is needless to

say that from such a firm excellent workmanship was a certainty,

and in this respect the machine left nothing to be desired. In
one respect, viz. that of the share, it was different from the

rest. Messrs. Penney stated that they had discarded the ordinary
form of share, which they found cut the potatoes too much,
and this was a gi-eat improvement. It consists practically of an
upright ploughshare fixed on the left side of the implement,
with a cutting surface of 14 in. which is supposed to go under
and thoroughly disturb the drill ; but we found, unless held very
hard into the row, it was apt to miss a number of tubers on
the extreme right, and at the first no fewer than 24 were
left in 20 yards. We should certainly much prefer to have one
occasionally cut, to such inefficient work as this. The rake
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appeared to travel rather fast, and there was a tendency to bury

the tubers, which must add to the cost of collecting.

Implements costing not more than 5/.

No. in

Cata-
logue

Name of Exhibitor Address of Exliibitor Price Remarks

£ d.

1808 Cooke, John, & Lindum Plough Works, 4 15 0
Sons Lincoln

1767 Elder, William

.

Berwick-on-Tweed 4 10 0 Eeserved
1576 Gregory, John . Westoe, South Shields 4 10 0 Prize of 201.

1631 Lankester & Co. 44 Sumner Street, Lon- 2 10 0
don, S.E.

Before describing these machines in detail, it may be stated

generally that all comprise an ordinary plough frame, with a

share which has either one or two wings, and some special

arrangement of skeleton fingers in place of mould board. So
that, in fact, any ordinary plough may be made equally efficient

by simply substituting an open breast for the ordinary mould
board

;
or, if it is preferred to split the drill and throw the

potatoes on either side—which certainly has advantages, as

rendering them less liable to be buried—we take the double

mould board plough, and apply the open breast. Hence it does

not appear desirable to encourage the introduction of a separate

implement, and the utility of the prize would have been greater

if it had been for the addition or substitution of parts in a

common single or double mould board plough, which render it
|

best adapted for raising potatoes.

No. 1576. John Gregory s machine consisted of an ordinary

plough beam and frame carrying a broad double-winged share,

with a pair of wheels in front, the double breasts being replaced

by sets of open bars on each side, which allowed a good deal of

the soil to fall tlirough, leaving a larger proportion of the tubers

exposed than any of the other machines. The best work was of

course made where the haulm had been removed
;
indeed, imple-

ments of this sort are not capable of dealing with very luxuriant I

tops, as the latter are apt to clog between the bars and the

under side of the beam
;
but, as there is a fair amount of space

in this machine, it did quite as good work as could be expected,
j

No. 17G7. William Eldi'.r. This implement resembles an

ordinary ridging plough, with very long and straight boards,

behind and below which arc placed prongs projecting backwards.

Tlio idea is that as the soil and potatoes fall back from tlie end

of the boards, they are received and separated on the prongs;

but, as far as we could see, the work would have been as efficient
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without this addition. Anyhow, it was decidedly the second

best, and therefore reserved.

No. 1808. John Cooke & Sons. This implement, worked as

a one-way plough, with the skeleton mould board on the right

side, is capable, by the alteration of the share and the addition

of mould boards on each side, of being converted into a ridging

and earthing plough. Or it can be worked as a general purpose

plough ; or as a digging plough, being Cooke's No. 45 con-

vertible plough. It is a thoroughly strong, well-made imple-

ment, and if all the various additions are included in the price,

41. 15s., it is a cheap implement, although, as a potato-raiser

even in such favourable soil, the work was anything but efficient,

the furrow being turned over almost unbroken, and a large por-

tion of the crop was consequently buried.

Lastly, we have the implement No. 1631, exhibited by
Lankester & Co., of London, manufactured by Messrs. B. F.
Ai'enj & Sons, of Louisville, U.S.A., described as a steel wing
potato-digger. It consists of a very short beam, with a broad
double-winged share, and steel tines on either side, which are

placed much too near the under side of the beam. It is without
front wheels, and consequently difficult to keep straight ; more-
over, when dealing with the crop in its natural state, owing
to the defects we have pointed out, it continually blocked and
could not make good work at all . When worked on the haulm-
less crop, by dint of constant agitation of the stilts it did ex-

tremely well, and appeared to separate the tubers from the soil

more perfectly than any of the others in the same class. Of
course, a machine that can only be successfully used when the

tops are removed is not qualified to take a prize. It has the
merit of being very reasonable in price, viz. 21. 10s.

Engineer's Report on Dynamometrical Tests at Potato-
raising Trials at Newcastle.

Exhibitor Catalogue No. Mean di'aught in lbs.

1540 576/
1557 383 =

1667 363 3

1670 377 ^

1766 425 5

1835 366 s

1628 372

Remarks on Individual Exhibits.— ' Two runs gave each a mean pull of
515 lbs. and 536 lbs. ; in these the machine was not set sufBciently deep to
clear all the potatoes. A third run, with machine set deeper, gave 679 lbs.

mean pull.

^ The first run gave a mean pull of 431 lbs., the last two a mean of 369
and 348 lbs.
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' Two runs with this machine gave very uniform mean draught.

'

* The range of draught in each run was very limited in this machine,
two runs of same depth giving mean draught 361 and 364 lbs. each, a third

run, set deeper = 408 lbs.

5 Two uniform runs.

Owing to this machine having a pole there was a little difficulty in

fixing the testing machine. Extra length of pole had to be fitted.

General Renulrks.—There is nothing that calls for special engineering

comment in these trials, beyond the statement that in every case the mean
draught of each ruu was veiy similar, which tends to prove the correctness

of the record.

Possibly Powell & Whitaker's draught may be a little excessive. That
machine was fitted with a pole, and, to fix the dynamometer underneath
it, it was necessary to prolong the pole. To keep the prolonged end of

this pole below the horses' collars somewhat depressed the machine and
may have added to the draught, owing to the share passing through the

ground at an angle other than that at which it was set.

Kyd's machine was not worked to the best advantage by the exhibitor

;

there was less oscillation of draught in this machine than in any of the

others. This was owing to the play allowed by the fore carriage.

Thompson does not come out so well on the dynamometer as his position

in the award should warrant ; a very trifling difference of depth, however,
makes a very appreciable difference in the draught. In this trial the machine
was set so as to turn the potatoes well up, and this no doubt accounts for

the draught appearing somewhat high.

(Signed) F. S. Courtney.

XI.

—

Report on the Farm Prize Competition in Northumberland

and Durham in 1887 ; Glasses 4 and 5. By Thomas Rigby,

Sutton Weaver, Cheshire.

Judffes,

William Priday, Linton, Gloucester.

Frederick Punchard, Ilnderley Estate Ofliee, Klrkby Lonsdale.

Thomas Right, Sutton Weaver, Cheshire.

The reporting Judge in Classes 1, 2, and 3 has described at

length, in the last number of the ' Journal,' the farms which he

and his colleagues inspected, and has given an elaborate and
lucid account of the chief features of the Farming and kindred

characteristics of the two Counties. 'Jlie Judges of Classes 4

and 5 are therefore relieved from making the usual explanatory

or introductory remarks to the Farm Reports, and only propose

to report as briefly as possible on the management of the Farms
that came under their own inspection.

In Class 4 there were six competitors for the two Prizes of

50/. and 251. offered for the " Best and Second-best Managed
Dairy Farm of 75 acres and upwards, where the management and
cultivation are most successfully directed to the production of

milk, butter, or cheese."
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In Class 5 there were four competitors for the two Prizes of

50^. and 2bl. offered for the " Best-managed Arable and Grass

Farm of 100 acres and upwards, occupied and carried on in

conjunction with a Colliery."

The Judges commenced their first inspection on Tuesday,

December 14, 1886, and finished it on Saturday, the 18th, one
of the coldest days of the winter. Their second inspection

began May 17, 1887, and ended May 26. All the farms had a

full day given them on this inspection, except two of the

smallest, which were taken on the first day. On the third visit

two farms in Class 4 and one in Class 5 were not visited, but
all the others and one of those entered in Class 1 (the winning
farm in the champion class) were carefully inspected, beginning
July 4. The awards were all decided upon on July 8, were
made known at Newcastle during the Show, and were reported

in the last ' Journal.'

Class 4.

The competitors in Class 4 all resided within a few miles of

Newcastle, and the list on page 226 shows their names and ad-

dresses, and certain features of their holdings, in a tabular form.

It will be seen from this Table that the competing farms
varied in character in almost all the points mentioned. But the

differences did not end there. The proportions of the arable

and pasture lands differed greatly. One farm grew a large

quantity of corn ; another had more than half its area in pas-

ture; a third had only a sixth in grass ; whilst a fourth had but
an eighth. Again, on the farms near to Newcastle, the growth
of hay, green fodder, and root crops for sale in that town made
their cultivation almost as important an object to their tenants

as the production of milk; whilst on the two others farther

away the rearing and grazing of stock for feeding or for other

purposes than dairying had no inconsiderable bearing on the

system of cultivation and management followed. But the

greatest difference (and one which forced itself most on the

minds of the Judges) lay in the extent to which the production
of milk was made the leading feature. Milk only is mentioned
because, although the farms were entered as " Dairy Farms pro-

ducing Milk, Butter, or Cheese," the first-named commodity was
almost the only dairy production, butter and cheese being seldom
made, and only when the supply of milk exceeded the demand
for its wholesale or retail distribution. As a consequence of

this, the production of milk followed chiefly the difference in

number of milking cows kept in proportion to the extent of the

farm. Thus, on one farm the cows kept were as one to three

acres ; on two others as one to six acres ; on a fourth as one to

VOL. XXIV.—S. S. Q
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eiglit ; on a fifth as one to eleven ; and on a sixth, as one to

thu-teen acres. It was, therefore, soon evident to the Judges

that they had to compare farms which differed greatly in stock-

ing and management, and that in judging the farms as " Dairy

Farms having their management and cultivation the most suc-

cessfully directed to the production of Milk, Butter, or Cheese,"

thev would have to treat as secondary matters items to which, if

thev had been judging the farms simply as arable farms, they

would have had to attach considerable importance.

Mr. Stephen Fairbairns holding, situate 2| miles north of

Newcastle, consists of three farms—" South Gosforth," 236

acres; "Three-mile Bridge," a farm of 125 acres, adjoining it

on the north side; and '-Gosforth Moor House Farm," 222|-

acres, also adjoining it on the north. The high road from

Newcastle to Morpeth lies along the west side of the whole

holding for more than a mile, and an occupation road lies

between it and the adjoining estate, almost parallel to it on the

east side. The land is di^^.ded into nearly equal-sized fields,

having good gates and fences and a considerable length of more
occupation roads in good order, many yards being newly made
and well done. " South Gosforth Farm " is the milk farm of the

three. On it the tenant resides in a good and comfortable house,

and from it the dairy of milk is served. The buildings are sub-

stantial, convenient, and in good keeping, with a well-filled

stackyard adjoining. A colliery is worked on the east side of

this farm, and a tramway for its use crosses the holding here.

" Three-mile Bridge " and " Moorhouse " farms have several

small plantations of trees upon them, but they lie compactly

together, and have commodious homesteads and good stocks of

cattle, horses, and sheep. A large part of their area is pastured

and mowed for hay. The gi-een crops on the whole occupation

were 57 acres of turnips, 321 potatoes, and 14 cabbage, tares

and grass, all looking remarkably well and being under forward

and good cultivation. The corn crops were 67 acres wheat, 97
oats, 8i barley, and 11^ beans. The hay crop covered 220 acres,

and 78 acres were in pasture. Twenty farm horses and four

breeding mares were kept, and the whole place was under effi-

cient management.
Mr. John Reays farm, East Brunton, is separated from Gos-

forth Moor Farm only by the ]\Ioi'peth high-road, alongside

which it lay for nearly half a mile in form of a parallelogram.

It is crossed in the middle by a road that passes the homestead
near the centre of the land, and the fields all lie conveniently

near. The house and buildings are substantial stone erections,

covering a large space, and have an imposing appearance. The
buildings had been erected for a stock and corn-growing farm,

« 2
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I

but three of the feeding sheds had been altered and adapted for
|

tying up milking cows. The land was chiefly in grass—50 acres !

old pasture, 116 acres newly laid down grasses, and 67 acres i

meadow grass; of the arable land 16 acres only were in turnips

and 6 in tares, 30 wheat, 22 oats, and 6 barley. The gates

were all newly painted, the hedges (a limited length) were newly
j

trimmed, and the fences—much of which were wood posts and I

wire—had all been newly repaired or lately erected. The occu-
j

pation roads were in good keeping. The land lay well to view
from the approach to the farm. The stackyard, filled with the

previous year's crops, was a gi'and sight on our first visit, and i

the large wheat and hay crops on our last visit were equally im- i

posing. A large quantity of manure is carted from Newcastle,
|

and upwards of 100 loads of gas-lime are used annually. Ten
farm horses and colts, two milk ponies, and two young harness ,

horses in the breaker's hands, were the whole of the stock kept

besides the cows, of which more hereafter.
'

Mr. William Trotter s farm, South Acomb, is 13 miles west i

from Newcastle, 325 feet above sea level, and is gained by a <

steep road that crosses the farm, and leaves the land lying right

and left of it with a pleasing appearance, and mostly to the I

noonday sun. It is divided into ten fields, of average size,
;

having good gates to enter, and remarkably well-kept hedges.
'

Forty acres of it lie detached and lower than this part, with
'

a large fir plantation intervening. There are 83 acres in pas-

ture, 64 to be mowed for hay, 14 turnips and green crops, and
25 acres in oats and barley. The soil on half the farm is fairly '

fertile, lying on a subsoil of millstone grit ; the remainder is-a poor

thin soil, on weak clay. The herbage of the pastures is fresh-

looking but short, and is kept short by heavy stocking. The
land recently laid down is composed of well-selected grasses, and

I

the pasture promises to come out well as it gathers age. The
stock of the farm consisted of 28 milking cows, 16 heifers, •

8 calves, and 100 ewes and lambs. Besides these there were some-

thing like 20 cart stallions, breeding mares and young horses, i

the property of Mr. Trotter, jun., which were kept on the farm, I

but fed largely on purchased food. These animals, being well '

fed, greatly improve the manure heap, and the whole farm had '

the appearance of being well fed like the horses.

Mr. Charles Marshall's fiirm, of Broomhaugh, lies in the

valley of the Tyne, and about two miles lower down the river ; :

about half the farm is in grass, the other half arable. The '

cultivation and cropping of the arable portion was well done. ,

The pasture land had good herbage, was free from noxious weeds, I

and was in good lioart. The soil and subsoil were gravelly and light

—a hot dry soil would be an apt description. " It burns witliout
j
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provocation," said the tenant
;
adding, " In hot weather we are

afraid to light a pipe on it." There were 22 acres of oats and

barley, 11 of turnips, 37 of mowing and 8^ in pasture, 2 active

compact farm horses and 25 milking cows.

Mr. James Thomsons farm, Whitchester, lay across the

country, 9 miles distant from Newcastle, on the line of the old

Eoman road, which pursues its ancient course straight on very

distinctly for 20 miles further. This farm is 400 feet above sea

level, and has all kinds of soil and subsoil upon it, and nearly

every possible aspect and condition. It was taken on lease for

14 3'ears four years ago, in a very rough state, by the present

tenant, and has been gi-eatly improved in many ways since then.

But though much has been done, much still requires doing. The
landlord has contributed to many permanent improvements, and

the tenant has made a large outlay upon the farm in draining

and in arrangements to economise labour. It argues the posses-

sion of rare enterprise, sound judgment, and great industry in

both Mr. and Mrs. Thomson, to see them trying to make their

outlay and cultivation pay, as well as promise to pay. They
were growing 34 acres of turnips, 66 of corn, and 50 of clover.

They had 255 acres in pasture, and keep 8 horses, 56 store

cattle, 100 breeding ewes and their lambs, besides 38 milch

cows. All the work of the farm is: done in a practical manner.

Mr. Joseph Lambert's farm, Whickham, is the least in extent

of the six. It is situated 4 miles west of Newcastle, and is

a fine example of what family co-operation can do in making a

small farm profitable. It has only 11 milch cows on it, but

upwards of lOOL is expended annually in cake and feeding stuffs'

for them ; 400 loads of manure and 60 of gas lime are put upon
the land ; about 10 acres are put into potatoes and turnips, 22
corn, and 28 hay. The soil is fairly good, but lies on an open
stony subsoil. Its situation and the roads to it do not facilitate

its management, but the farm wears an improving look and
challenges complaint. The tenant richly deserves a better farm.

Management of Cattle and of Milk by Competitors.

Mr. Stephen Fairbairn had his milking cows standing in

single row in two byres, 20 in one and 15 in the other. They
were nearly all well-bred Shorthorns of a good milking type.

About a third of them had been reared on the place, the others

were purchased as calving cows. The practice was to feed all

well, rear calves from the best milkers for future stock, milk the

others as long as they give a fair quantity, and then sell as beef.

The cows were kept very clean, and their byres were swept and
rinsed daily with water. They had hay given them twice a day,
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I

turnips three times, and of barley, wheat, and pea-meal ground
together, they had 4 lbs. per day each, mixed in two feeds of '

brewers' grains. The milkers are women, and are paid 3s,

per week. They begin their work at an early hour both morning
j

and afternoon. The milk is all passed through a refrigerator
|

together, and then sold by retail in the suburbs of Newcastle at
I

4d. per quart, two men taking it round in carts. From 45 to
j

55 gallons are thus distributed daily. Mr. Fairbairn had con-

ducted the business in this way for eight years, and there had
|

been a milk trade done from the place for fifty years. He had,
|

at the time of inspection, 150 customers on his books.

Mr. Reay's cows stood in five sheds in single lines, arranged

with much uniformity as to size and colour. They were all fine, '

well-bred dairy cows of the Shorthorn type, 53 in number, and,

when seen on May 19, 48 were giving milk. In one byre were

13 white or light-coloured cows : all with large udders. In
]

another shed were 10 roans or strawberry-coloured, all very fine

beasts. In the next were 10 blood-reds, all very good ; in the i

next 9 roans and 1 black cow, and in the next 8 roans and 2 red

cows, all large beasts and in good condition. The plan pursued

here was to purchase only very fine cows recently calved, or near

calving, feed them well, but keep the bull from them, and sell

again to be killed as soon as the natural flow of milk abated and
came to be small. Some were kept only six months, but others

kept their place in the herd nearly two years, the average being

nine or ten months. Seven fat cows had been sold since our first

visit, and an increased number of fresh calved cows of superior

quality purchased to fill their places and to provide more milk I

to supply a recently made contract with the caterer of the New-
castle Exhibition. The cattle were a fine sight when all were

turned out of the byres and put together into an early pasture

as we were leaving. There was the same number of cows on

our final visit, but a few were not doing well, and the sales made
had not been replaced with quite so good-looking stock. They

j

were still all well fed. Hay and turnips were supplemented with I

pea-meal or maize-meal or other cereal food of good quality,
|

served with brewers' grains, and with cut chaff steamed, and

seasoned with sugar or molasses. .
'

The practice was to watch the market and to purchase
j

that food which was best and cheapest. Newcastle seems to
j

offer favourable opportunities for this. In July JMr. Reay was i

using carrots, purchased at 20s. per ton from the quays, good '

and sound, and wishing for more, or for anything as likely that

might turn up and be as good. His contract price for milk was
|

Is. per gallon for the year round, delivered wholesale in New- i

castle twice a day. The milk was all passed through a i-efrige-
I

I
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rator, and mixed together carefully before being sent away.

The milk-house and premises and the cans used were all scrupu-

lously clean.

Mr. Trotters cows were nearly all pedigree or gi'ade Short-

horns. Most of them had been bred on the place, and one or

two families had held long possession. They were 41 in number
—28 cows and 13 heifers. The milking cows were fed upon
mixed foods, and kept in clean condition in a double-row byre

having a vessel-house at the end, in which the milk was refrige-

rated and prepared for market. All the cans and vessels were

dealt with in a very efficient manner. Six pounds of barlej", or

3 lbs. of barley and 3 lbs. of maize-meal, per cow, was the usual

allowance of corn, besides hay and turnips, at our first visit,

and 7^ lbs. barley, 21 lbs. hay, and 42 lbs. turnips were the

daily rations later on. The most satisfactory and economical

mixture that Mr. Trotter had found out was made of

—

2 tons of coarse barley, at .

1 ton of best barley-meal, at

1 ton of wheat sharps, at .

1 ton of oat-meal dust, at .

£ J. d.

, 3 5 0 per ton.

. 5 10 0 „

. 4 10 0 „

. 1 10 0 „

The cost of this mixture was b^d. per 14 lbs., or 31. 13s. Ad. per

ton. Cotton-cake is not used at all now. Cows were often lost

from milk fever when it was used, but since it had been given

up Mr. Trotter said he had not lost any from this cause.

The yield of 25 cows from November 1, 1886, to May 1, 1887,
had been 7,500 gallons milk, which was sold at IQd. per gallon.

The pre\dous summer half-year it had been 8,000 gallons, and
then it was sold at 9cZ. delivered at the station. From these

prices \d. per gallon had to be paid for freight to Newcastle,

13 miles.

Mr. Trotter, who has quite a mechanical genius, has made a

dial-plate weighing-machine for weighing the milk of each cow,

and recording it in lbs. aijd tenths of lbs. As soon as drawn, it

is hung on the machine in the can, and its weight at once written

opposite the cow's name or number in the stock-book.

A summary of the weights thus kept of the milk from 28
cows taken during the year 1886, with periods of calving,

date of purchase or if bred on the farm, and age, was handed to

the Judges, and from it the following interesting particulars are

taken :

—

The average weight of milk given per cow during the year was G471'6
lbs. ; 10 of the 28 were first calf heifers. The heaviest weight, lOy-59'8, was
given by a cow bred on the farm—half Ayrshire, calved March 13. The
next heaviest was given by a purchased cow, a ' Cross'—calved March 11
—8653 0 lbs. The next by a grade Shorthorn, bred on farm, calved March 28
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—8484*9 lbs. The heaviest weight given by a pedigree Shorthorn waa
'

7759-6, calved July 24. The average of 6 pedigree Shorthorns for the year
was 6349-4. The average of 10 grade Shorthorns, 6334-2 lbs.

Mr. Charles Marshall had also kept a full account of the

produce of his cows. From May 1885 to May 1886 he recorded

the doings of 12 cows to be an average of 764 gallons each, or a

total of 9,171 gallons. One of them, "Primrose," had given

1,107 gallons in 13 months, from calving November 1, 1885, to

November 30, 1886, and her milk had realised 411. 5s. in that

time. The summary of his milk sales from 22 cows for six

months, from April 1 to October 1, 1886, was 8,261 gallons 3

quarts, for which he had received 3061. 12s. 6d. They were all

well-bred, useful dairy cows. These weights may be more readily

compared with those in the statement given by Mr. Trotter, if a

gallon of milk be taken as 10 lbs. weight.

The milk was sent into Newcastle by train in a number of cans

of various sizes to three customers at 9cl. per gallon in summer,
and by them fetched from the station and delivered to consumers.

The freight was ^d. per gallon. The corn-feed consisted of barley

boiled, or barley ground, of own growing and grinding, and of

purchased bean-meal, maize-meal, bran and cake, and about

6 lbs. per day given to each cow (two-thirds being barley). Hay
was given three times daily, and pulped turnips with chaff twice.

The byres, pulping-house, and stack-yard were all arranged very

conveniently for feeding. The milk was dealt with very

economically in the matter of labour, and the milk-house was in

perfect keeping.

Mr. James Thomson had 35 milking cow.s on our first inspec-

tion in December, giving 12 quarts per day each on an average,

and on our second visit (May 20) he had 38, and was sending

120 gallons of milk away daily. They were young and useful

cows—cross-bred Shorthorns—and had large square well-shaped

udders. The milking hours were 3.30 in the morning and 1.30

in the afternoon, in order to catch trains running into Newcastle

to serve customers. The cows were kept tied up in the shippon,

and only allowed to go out for about two hours after the after-

noon's milking. Their feed was barley, pea, or maize-meal, malt

combings, cotton-cake, and bran given in scalded chaff; and
turnips once a day—hay four times. Mr. Thomson had to cart

his milk nearly three miles to a station, and to pay ^d. per gallon

freight afterwards ; but he understood the work both of milk-

production and of its disposal, as he had been in the trade, and
was building up a large and increasing business.

Mr. Lambert had a noted cow in his small herd whose doings

deserve to be reported. She was a big white cow called " Beauty,"

was bred in Westmorland, and was 13 years old. She had not
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been dry for 9 years, but liad milked continuously and given as

much as 36 and 38 quarts of milk daily, keeping to this quantity

for four months after calving, and never going below 9 or

10 quarts per day. She had had a calf every year for 7 years,

but only one in the last 18 months. She was now nearly blind,

but in good health. Mr. Lambert gave 321. for her when 4 years

old, at Kii'kby Stephen fair. She was a great feeder, and would
eat nearly as much as two cows. Mr. Lambert sent his milk

into Gateshead, sold it by retail at Ad. per quart, and at 3d.

in quantity. His milk realised about 351. per month. He
and his wife had their hearts in their farm and in its success.

They fed their cows liberally, cared for them almost as for their

children, and spared neither thought, labour, nor outlay to make
them profitable. " Beauty " always got a double portion at Mrs.

Lambert's hands, and was milked three times daily.

The Judges, on their first inspection, conceived the idea of

having the milk of the several stocks of cows subjected to a

chemical analysis, thinking it might confirm or correct the

generally accepted idea of the feeding value of different kinds

of food, and also give some indication of the value of the hay or

the pasturage of each farm. Having obtained the consent of

the Council of the Society, and the obliging co-operation of Dr.

Voelcker, their Consulting Chemist, the Judges sent him samples

of milk taken by them on their second visit from the bulk of the

milk at each farmhouse, as it was being sent away for sale.

Six samples were thus sent, and an extra one from the milk of the

Westmoi'land cow " Beauty," at Mr. Lambert's, making seven

samples in all. The results of the analysis of each sample are

thus stated by Dr. Voelcker :

—

Constituents

Mr. Mar-
sliall's,

Broom-
haugh.
25 cows

Mr. Trot-
ter's, South
Acomb.
25 cows

Mr. Fair-

bairn's,
South

Gosforth.
35 cows

Mr. Lam-
bert's,

Whick-
ham.

11 cows

Mr. Lam-
bert's cow
"Beauty "

Mr. Reay's,
East

Brunton.
48 cows

Mr. Thom-
son's,

Wliit-
cliester.

38 cows

Water. . . .

Fat
Casein, milk-

sugar, &c.

Mineral matter
(ash)

87- 11
3-87

8-21

0-81

86-38

4-58

8-33

0-71

86-71

4-37

8-16

0-76

87-04

3-8o

8-41

0-70

88-56

3-00

7-70

0-74

86-51

4-53

8-25

0-71

86-73

4-29

8-24

0-74

100-00 100-00 100-00 100-00 100-00 lOC-00 100-00

Specific gravity
at 60° F.

Total solids . .

Solids not fat .

1-0326

12-89

902

1-0310

13-62

9-04

1-0318

13-29

8-92

1 0322

12-96

911

1-0304

11-44

8-44

1-0314

13-49

8-96

1-0321

13-27

8-98
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Remarks.—"The milks, with one' exception (that of the cow 'Beauty '),

came out very high indeed. As instances of the good quality of milk which
can be obtained in winter-feeding of cows, the results are most satisfactory,

and, with the exception of ' Beauty,' are much above the present limits fixed

under the Sale of Food and Drugs Act, viz. 3 per cent, of fat and 9>h per

cent, of solids-not-fat. Comparing the different analyses, there is practically

nothing to choose between Trotter's, Fairbairn's, Reay's, and Thomson's.
" Marshall's and Lambert's are lower in quality than the other four, but

they are both of really excellent quality, and well above the limits. The
milk of ' Beauty ' is far inferior to any of the others in quality, but it could

hardly be expected that such enormous quantities could be produced of

quality e {ual to the others. (Signed) "J. Augustus Voelcker."
" May 28, 1887."

Several interesting questions might be discussed as to these

yields : but I cannot here attempt comparisons on the various

points which arise. It must suffice to say that the Judges, keep-

ing in mind the terms on which the prizes were offered, carefully

considered, in accordance with their instructions, the general

management, the crops, the quality and suitability of stock ; the

management of gi'ass land, the state of fences, roads, and general

neatness; and the management of the milk and dairy. They
awarded the prizes in accord with the weight of evidence and
impression on these points as a whole. They are free to say

they had most difficulty in fixing the places of the two first

named. Mr. Fairbaim's crops were more extensive and his

management of superior order on the whole ; but Mr. Reay's

cows, and his management of them in the production of milk,

stood higher than the others, while his farming was also superior,

and the Judges unanimously gave the first prize to him.

Class 5.

This class was for farms occupied and carried on in conjunc-

tion with a colliery, and it was soon apparent that forming for

its own sake, or to make profit, was not the chief business of

the competitors. It was rather to escape claims for damage
to the surface by its sinking through the getting of coal

from under it, or to reduce the charges upon the business of

colliery proprietors, that the land was worked hj them either as

owners or as tenants ; and the able and cnter]n-ising way in

which it was done no doubt accomplished the desired result in the

most satisfactory manner, while it left them free to act without

those frequent references to the rights of each party and to

arbitrations to assess damages which are always sources of

annoyance to both parties.

The competitors in Class 5 were

—

1. Messrs. Strakers & Love, Brancepeth Colliery,

Willington, Durham.
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2. Tlie Seaton Delaval Coal Company, Seatou Delaval

Colliery, Northumberland.

3. The Cramliugton Coal Company, Cramlington, North-

umberland.

4. Tlie Earl of Durham, Lambton Castle, Fence Houses,

Durham.

The occupation of Messrs. StraJcers & Love consisted of four

holdings, two of which were their own freehold property—The
Burn Farm, 202 acres, 1 rood, 17 perches, and the Rough Lea
Farm, 144 acres, 3 roods, 27 perches. The other two were the

property of Lord Boyne—Oakenshaw, 164 acres, 3 roods, 3

perches, and Brandon Farm, 75 acres, 38 perches—and of these

they were yearly tenants. Total—587 acres, 1 rood, 5 perches.

The nature of the soil on all the farms was of medium
character, the subsoil being boulder-clay. There were good,

substantial buildinsfs on the first-named holdings, suitable for

feeding beasts and for breeding mares. There was a tine hay-

shed, 50 yards long by 20 feet wide, with a slated roof fixed on
larch poles, 13 on each side, and 20 feet high. The floor was
laid with 3-inch planks, 2 inches asunder. There was also a

shed for lambing ewes, containing 30 pens, convertible into

loose boxes and shippons; this was 60 feet long by 15 feet

wide. An implement-house, a turnip-house, a hen-house, and a

large collection of poultiy were notable.

The grass lands near the house were fairly good, but wet in

places through the sinking of the surface, caused by getting

coal from under it. The clover and gi'ass seeds for mowing were
full average crops

;
part of them were cut green, for consump-

tion by the horses and ponies used in the collieries under the

land. The oat and turnip crops were of average quality, as

were the meadows mowed for hay. No wheat was grown.
The Rough Lea Farm adjoining had been lately purchased

in a poor, rough state, and was being improved. Since obtain-

ing possession, a year ago, the firm had drained about 100
acres, applied 240 tons of gas lime to com and turnip crops, had
eradicated 800 yards of old hedges, cut down much useless

timber, and were fixing wire fences to divide all the land into

fields of uniform size.

Oakenshaw Farm had been held for 2 1 years ; the soil was
lighter, and was cultivated under the 4 and 5 years' rotation of

cropping—about 60 acres had been drained. This farm lay in

an exposed situation, and was 650 feet above sea-level. Both
the grass land and the crops were poor, and the surface gene-
rally was much affected by sinking. The coals in this district

lie near the surface, are of a soft nature, not suitable for house
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purposes, and are largely made into coke in kilns or oVens ad-

joining the land. Much harm is done to all the vegetation

around by the smoke of these ovens.

Brandon Farm is held certainly more because of the coal

under it than for the crops that may be got on its surface.

The buildings were substantial erections ; but very little can be
said for the crops or the stock. All the manure made on the

farm—80 tons—and about 20/. worth purchased, was applied to

the grass seeds and turnip crops, but no artificial manure or lime

had been used for the last 4 years. A large open ditch had been
covered in at a cost of 50?., and the average expenditure in cake

was but small.

The management of all these farms was as good as was pos-

sible in their situation, and the manager, Mr. William Arrow-
smith, had been at his post for over 20 years ; but it was evident

to the Judges, after their second inspection, that the claim could

not compare with any of the other competitors, and they did not

visit it on their third round.

The Seaton Delated Coal Company s occupation consisted of

1,167 acres, of which 677 acres were in pasture, 120 acres

meadow, 252 acres arable, and 118 acres were plantations,

occupation roads, and waste. Of the arable land 16| acres

were in wheat, 91 acres oats, 10 acres barley, 11 acres beans,

48^ acres turnips and green crop, and 75 acres clover and grass

seeds. The com crops were all good, the turnips and other green

crops very clean and promising, and the clover and grass seeds

were hea\"y crops. The meadow lands were of fair average

character, but the pasture land was irregular in character and
three-fourths of it but poor. Some parts of the surface had
sunk verj' much, and the drainage was therefore interfered with

adversely.

Eight farm horses were kept for the farm work, and 17

milking cows, the milk of which was sold at \s. per gallon for

retail among the colliers, and averaged lOZ. per week. Besides

these there were 45 fatting heifers, 76 store beasts (about two
years old), and 15 rearing calves.

The sheep flock consisted of 320 breeding ewes, 8 rams and

16 wethers, which, with 7 pigs, made the total number of live

stock 1,024. Part of the ewe flock were half-breds, and were

getting 1 lb. of oats each daily when suckling, and their best

fat lambs were being sold to kill at the end of May and in

June. The other part were blackfaced ewes, running with their

lambs on the poorer pastures.

In all, 631 acres had been drained by the tenants, and a

single wire had been fixed alongside nearly all the hedges

on the farm to strengthen them as fences. A large outlay was
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being made annually in feeding stuffs, lime, superphosphate,

and town manure. The farm buildings had been enlarged and

imjaroved during the last thirteen years at a cost to the tenants

of 2,352L
Extensive collieries under the farm are worked by the Com-

pany, which employs upwards of 2,000 men and boys, and uses

about 250 horses and ponies ; the latter are supplied with hay

and green food from the farm. A total of 3,000 tons of coal

per day is got here from four pits, which are worked on an

average ten days to the fortnight. The Judges had an oppor-

tunity of inspecting one of these pits, and were much interested

in all they saw, and especially in the humane treatment of the

ponies used.

The cottages in which the colliers reside are all owned by
the Company, and number nearly 1,000, standing in long rows

of upwards of 100 in each row, having a garden attached,

which was cultivated to grow vegetables or flowers, as the tastes

of the tenants dictated, and having butcher, grocer, baker, and
general stores adjacent. The farm buildings were in good order

and well arranged for the attendance and feeding of cattle in an
economical manner, and the management of all the stock at

pasture was wisely directed by distribution into uniform lots all

over the pastures, and into the fields which were most suited

to improve their growth.

A strike among the colliers existed during our second visit,

and the horses and ponies had all been brought out of the pits

and were enjoying unwonted liberty in three of the largest fields,

though on bare pasture. It was an unusual sight to see so

many together, and all stallions. The average cost of keep of

each pony when in the pit was 7s. 6d. per week, though just

then, in consequence of the low price of corn and hay, they

could, we were informed, be kept at ll*'. each per fortnight. It

will be noticed that the number of farm stock of all kinds was
but small in proportion to the extent of the holding. This fact

impressed the Judges adversely. After allowing for the presence

of so many horses which were confined to a limited area, and
were there only for a short time, it was felt that the farm ought
to carry at least 30 per cent, more live stock.

The Cramlington Coal Companu reported, through their farm
manager, Mr. Henry Storey, that they had 871 acres in occupation,

189 acres of which were in pasture, 243 acres in clover, seeds, and
meadow mown for hay, 106 acres of wheat, 193 acres of oats,

105 acres of turnips, and 35 acres of potatoes, tares, and bare
fallow. In their cultivation they use 26 farm horses, and feed

about 50 head of cattle, 166 breeding ewes and 313 lambs, and
about 50 hoggets. The land is held on lease with the collieries
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from Captain Stawe Storey ; it is generally a strong clay soil,

with stiff or stubborn clay subsoil. It has evidently been
liberally manured from the farmyard and the ashpits of the

colliers' cottages. From the faiTuyard 1,400 to 1,500 tons of

manure are annually di-a^Ti, and 2,000 to 3,000 tons of the

colliery manure and night-soil from cottages.

The turnips and potatoes get the chief portion of this manure,

and the fertile and mellow character of the soil showed that

something like this must have been its usual dressing for some
time. Thirty tons of superphosphate of bone, 25 tons special

dissolved bones, 10 tons of nitrate of soda, and 600 to 1,000 tons

of gas lime have also been used annually, and 300Z. expended in

cakes and purchased feeding stuffs. Part of the land has been
held for 40 years, but another part only 4 years. The Company has

spent 1.212?. in draining the land, for which the farm is charged

6 per cent, per annum. The owner had expended over 1,546^. in

draining, for which he charged the tenants with interest at the

rate of 5 per cent, per annum, and he had further drained subsided

portions of the land at a cost of 827?. from time to time, free of

interest. About 730 acres of the farm had thus been drained.

One field was pointed out where the slope of the sm-face had
been entirely changed, and where the outfall was running in an
opposite direction to that of a few years before.

It will be seen that all the operations on this farm are on a

large scale, and that it requires much capital and great energy

and perseverance in its superintendence. In addition to this, the

manager had to provide 400 tons of hay annually, and also to

provide on the farm-premises chopped haj', Indian corn, beans,

or other com, for 400 horses and ponies, and deliver it daily at

the several coal-pits of the Company for consumption. The
relative cost of horses per week in com and hay or gi'ass, we
were told, was, in 1886, 8s. Q\d. each; in 1885, Ss. i^d.', and

in 1884, 9.S". Z\d., two ponies being counted as one horse. In

1885, 33 horses were suffocated in 10 minutes in one of the

pits, and it took 436?. to replace them.

The gi'een crops on this holding all looked remarkably well

at our final inspection, and the corn crops very promising. The
stock of cattle was of mixed character, and not as good in

quality as the sheep flock. This was both well selected and
skilfully managed ; the ewes were of the border Leicester breed,

and their lambs were being sold at nine months old for 426-. each.

The plan followed was to distribute them over the grass land in

small numbers, and to keep moving them frequently, and always,

if possible, into a better pasture. The cultivation of the arable

land was also done in a skilful manner. The horses, which were

all geldings, were fine strong animals, were well kept, and were
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made to cultivate both as deep as was needful and to step out with

a speed that was born of determination on the part of the manager
to have every part of the land done in proper season. Another

'

added difficulty was the detached and widely separated lay of the
\

holding. The knowledge of every part of it, and the prompt and
|

equal attention given to each, were eloquent testimonies to the '

efficiency of the management.

These two farms, Seaton Delaval and Cramlington, adjoined

each other, and were not unlike naturally. They were both being

managed with good judgment and with the best friendly feeling
j

of their managers towards each other. The latter holding, how-
i

ever, the Judges thought, came out best in results, and, as the

published award has proclaimed, was placed higher in the scale
(

of merit. ^

The Earl of Durham s farm consisted of 759 aci-es, of which 1

277^ were in pasture, 69^ clover, 127| meadow, 108 wheat, 66|
'

oats, 10|- potatoes, 79 turnips, 8 mangel-wurzel, 7 tares, and 5
j

stack-yards and occupation roads. The stock consisted, at our

second inspection, of 14 farm horses, 3 breeding mares, 2 fillies,

60 fatting bullocks and heifers, 76 store ditto, 33 ditto under
two years old, 170 wethers and breeding ewes, 285 lambs, 30 j

rams, 315 gimmers, 104 mule sheep, 20 pigs, 37 ponies
;

total, (

1,149.
_

I

His Lordship is both owner and occupier of the two farms
that comprise the claim. "Bowes House " contains 609 acres,

!

and " Over the Hill" 150 acres. The latter is a medium soil on
I

limestone ; "Bowes House" is stronger soil, on a stiff clay sub-
soil

;
they are worked together and under a very liberal outlay

for manure and feeding stuffs. About 3,200 loads of manure
are annually made, and 150 purchased, which is chiefly applied

to the turnip crop and to about 20 acres of old grass cut for

hay. Thirty-three and a half tons of artificial manure are also

used in turnip cultivation, at a cost of 31s. Qd. per acre, con-
sisting of 2 cwt. of raw bones, 2 cwt. superphosphates, 1 cwt.

guano, and 2 cwt. dissolved bones. To the old gTass and seeds

17 tons superphosphates, 7 tons of salt, 3^ tons nitrate of soda,

had been applied at the rate of \ cwt. of nitrate, 1-^ salt, and 2^
super. ; this cost 14s. per acre.

About 100 loads of gas lime are also used on the old grass

land, at the rate of 8 to 10 tons per acre. The cattle and sheeji

are all well fatted, and the cake and com bills amount to nearly

1,200L annually. It is the practice to hold an auction sale of

fat stock at Christmas and at Midsummer every year, and the
Judges had the opportunity of seeing on their first inspection

those which were sold on December 20, 1886. According to a
statement obligingly furnished by Mr. Tully, Lord Durham's I

I
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farm manager, tlie sale realised 1,384Z. 10s. for 49 fat bullocks,

an average of 29L 5s. each ; 60s. 3(i. each for 76 half-bred

Cheviot wethers, and about 50s. each for 168 half-bred ewes.

On June 6 following, 58 fat steers and heifers made 1,459L 6s.,

an average of 25/. each, and 145 wethers averaged 53s. 3d. each,

65 gimmers 60s., 25 fat lambs 46s. 3c?., and 7 fat ewes 59s. each.

We learned from the newspaper reports that these sales had been
in existence for 37 years, and were highly appreciated by the

butchers of the neighbourhood because of the excellence of the

stock and of the bond fide character of the sale.

The sale on December 12, 1887, realised 3,634Z. 15s. for 140
fat cattle, and 1,652^ 16s. for 626 sheep. The whole of this

stock was not fed on these two farms. Some of it came from
other lands that his Lordship has in hand ; but the extent of

these sales and the sums realised justify the outlay on the land

cultivation, and prove more than ordinary skill on the part of

the manager in feeding so large and such a varied stock.

Three hundred cattle and from seventeen to eighteen hundred
sheep and fat lambs are annually sold. Breeding ewes are pur-

chased in the autunm, but only once lambed, and then sold fat.

It ought to be explained that this record does not include aU
the land Mr. Tully had under his care, or all the stock he had to

provide for and to manage. He had to make large purchases

of ponies annually for his Lordship's numerous coal-pits, and to

direct their breaking in and theii' training for the work they

had to do below ground, for they were all purchased as colts

and came from the Shetland Isles and from the hills of Wales.

Besides the land here reported upon, his Lordship had up-
wards of 3,000 acres more in his own occuiDation, and the total

number of stock in hand, as Mr. Tully informed us on our

first visit, would not be less than 1,000 ponies and horses, 650
head of cattle over nine months old, and 2,300 sheep—half-

breed and pure Leicesters. Large quantities of hay were pur-

chased from adjoining tenants and sometimes from Ireland, and
the estimated stock at the time was 2,100 tons, which was
insured against fire for 9,000Z. Very large quantities of Indian

com and Swedish oats were purchased, 5,000 quarters of the latter

having just been bought at 16s. 3cZ., and 252 quarters of Indian

com at 21s. Swedish black oats were afterwards purchased

at 15s. 9cZ. per quarter of 336 lbs.

The total consumption of corn last year was 10,500 quarters

of oats, 520 barley, 600 Indian corn, 1,340 quarters of beans

and peas, 722 cwt. of bran, 25 tons linseed, and 29 tons of

cotton-cake, besides 2,000 tons of hay.

The head workmen on the place were all intelligent and
capable men, and seemed to have a personal and practical iute-
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rest in their work. The head shepherd had been at his post

twenty-seven years.

The colliers' houses were all in good order, and their family

wants, both temporal, educational, and spiritual, were well pro-

vided for by good shops, schools, and places of worship. The
Co-operative Stores' principle of supplying their wants was

largely adopted. Coals were supplied to them free, and were

carted^ to upwards of 2,500 houses tenanted by the colliers and

by the numerous clerks and officials.

The farm called '-Over the Hill" contained 150 acres, and

was known as Lord Durham's model farm. It was situated in a

vallev with good roads running on each side of it, and had first-

class stone buildings about the centre of the land, with three

cottages for workmen adjoining, all built so as to form good

compact premises. There were 32 boxes for winter-feeding

bullocks, with open yards, and sheds on the outside for imple-

ments and for store cattle to run under fi-om the fields during

storm or from the heat of the sun in summer. All the crops on

this fai'm, both green crops and com crops, were remarkably

good. The fences, chiefly strong thorn hedges, were well kept

and neatly trimmed, and the whole occupation beyond adverse

criticism.

Bowes House Farm was not so complete, but it had exten-

sive and substantial buildings, in which were fixed the steam-

power and machineiy for grinding com, and generally preparing

the mixture for the colliery ponies. There was a large and
well-filled stack-yard, and a lambing-yard, with a large number
of small pens around for the accommodation of a fine flock of

12 score of Leicester ewes at lambing time. About 30 shearling

rams of first-class quality were being prepared for sale, and all

the pastui'es were more than full enough of stock, because of

the dry weather. Water had to be carted into troughs placed

in the fields
;
and, said the shepherd, " We have not been so

badly off" for meat for 19 years on account of the drought."

Notwithstanding this, the mangel-wurzel crops were both very

forward and very healthy-looking. The swedes were all fresh,

and covered the ground completely.

There was a large number of fine feeding bullocks and heifers

in the buildings on this farm at all our visits. There were
some very fine young horses in the cart stable, and a double-

engined set of Fowler's steam tackle, used for ploughing the

strong land. Indeed, the whole occupation bespoke not only

extensive means with which to work, but great capacity in using

them. We saw the hall, with its magnificent buildings and its

large and well-kept gardens ; the park, with its seven-mile long
wall to fence it in ; tlie colliers' cottages, the churches and

VOL. XXIV.—s. s. e
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schools, and all the suri'oundings of au old and rich property, all

being administered to with superior intelligence and devotion

by all the employes from the lowest to the highest.

The Judges had ample evidence on which to base the award

of the Fii'st Prize, and will not soon forget the farming they

saw here, nor the farm manager's attention and readiness to

show and to explain any matter in question. They thank all

the competitors for their unfailing kindness and courtesj", and
for the honourable action and spirit they manifested towards

each other in the competition, and believe that the emulation

evinced will not only benefit the winners of the prizes, but those

who tried to win but did not. All deserved success if they

did not all attain it in this form, and their example cannot but

remain a power and a stimulant to their neighbours.

XII.

—

Beport upon the Spring Shovj of Thoroughbred Stallions

at Nottingham. By G. S. Lowe, The Hermitage, Potters'

Bar.

The repeated refusals on the part of English Grovernments to

give any real encouragement to the cause of horse-breeding

may be accounted for by three reasons. First, from a general

view that means will always meet extremes
;
secondly, from an

unwillingness to create a department somewhat difficult to

control ; and thirdly, because there is a belief that to legislate

at all upon horses has a tendency to interfere with individual

interests and private enterprise.

The rapid march of events may undeceive Englishmen in

the future with regard to the first undefinable reason, wliicli is

applied in like manner to all military and naval requirements.

The modern historian has not been too lavish in liis praise of the

general organisation that marked our expedition to the Crimea
in ] 854-55. There were many defects at that tiuie, when the

pressure of emergency tested the most vital points of our

systems.

The German-Franco campaign of 1870 taught a great many
important lessons, and, chief amongst all, it showed the rapidity

of war. Two great nations were in outwardly friendly relations

in May, but before summer had changed into autumn the dogs of

war had been let loose, several battles fought, an empire upset, and
a victorious army was marching on the capital of the defeated.

Such an extraordinary collapse, practically decided in a few
weeks, had a great effect on armaments throughout Europe,

and the political friction ever since has been caused by the
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anxiety of tlie various Powers to keep themselves in complete

readiness. England, dependent on lier insular position, and on
the old principle that means will meet extremes, has been more
lax than her neighljours, for, at any rate, she has allowed the

foreigner to strengthen his own position at her expense through
an excess in the exportation of horses from these shores.

The two remaining objections to Government interference

can be classed together, as, in the absence of any State control

over the supply of horses, the work is left entirely to indi\ndual

interest and enterprise. That such a state of things should

have been allowed to exist so long is to be wondered at, from

whatever side the question is viewed. English horses, through
the sporting manners of the people, the climate, soil, and other

essentials, are immensely superior to those that can be bred in

other countries. Is it not, therefore, a source of wealth to the

nation, worth preserving with the most jealous care ?

The strenuous efforts of other countries to cultivate our

breeds, the great expenditure allowed, and the importance of

the State departments devoted almost entirely to the horse

supply, should surely be sufficient to convince our rulers that

this country is being made use of, and that if we husband a
natural product in anything like the degree others consider it

is worth, the result must be a national gain. Singularly enough,
there has been no awakening to such ideas with any party hold-

ing office, albeit the question has been often enough before the

country, and time after time Government studs have been pro-

posed, besides other special encouragement.
In the opinion of the late Admiral Rous, a Haras system

would be fraught with fraud and corruption, and this has been
the cuckoo-cry ever since ; but it seems extraordinary that a
great nation should have any fear of incapacity in the control

of a special department. If such conceptions were allowed,

every effort in the cause of improvement and progress would
come to a standstill, as there must be contractors and middle-
men in almost every concern of life. It may be a subject of
regret that a State stud was not established thirty or forty years
ago, in consequence of the success then attending the movement
in France. That country may be taken as the greatest example
of how a national stock of horses can be raised in half a century

;

indeed, it was in France, under Napoleon the Great, that the
idea was originated which has recently been put into substantial

form by the Royal Agricultural Society and the Royal Com-
mission on Horse Breeding.

There had been State Haras in France so far back as the
middle of the seventeenth century

;
but, after an existence of

125 years, they were suppressed during the Revolution by a

B 2
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decree of January 29, 1790. The second Ceesar had doubtless

experienced considerable difficulties in horsing his numerous
armies, and it has always been asserted that his cavalry was
the weakest arm in his service. It was in accord vsdth such

circumstances, therefore, that he should devote some attention

during his earliest leisure to the encouragement of horse-breed-

ing, if only to meet his own supplies for the mighty projects he
had in view. The decrees which he signed in 1805 restored the

public studs, and the following year regulations were drawn up
to provide for six Haras and thirty depots for stallions. Two
millions of francs were devoted to the purpose, and it was
decided to give premiums to the best jiroduce bred by farmers

under certain conditions, one being that a colt so primed could

not be castrated without the consent of the inspector-general of

the district.

There had been no racing in France at this time of any note
;

the sport, such as it was, being mostly in the form of matches,

and competitions of a very mixed order. Consequently the

stock of horses the first Napoleon deemed it wise to improve
were the native breeds of the country, and a few importations.

Hostilities with this country debarred him, of course, from the

best source, and it is difiicult to form any idea of the material

upon which it was proposed to build up a very great institution.

A ten years' residence in France during the last Empire gave

me the opportunity of watching very closely much of the good
work done by the Imperial Haras. I must confess to impressions

strongly based upon the splendid organisation of the system, and
the great results derived from it, for, allowing that the first

Napoleon put the plan into motion, he wrecked it again before

its foundation was secure, since what could have been th©

position of France in regard to a supply of horses at the time

the allied armies occupied Paris ? In fact, no country could have

been in a poorer condition, and for many years afterwards there

was scarcely a good horse in the country. In 1825 it was very

difficult to travel in France owing to the scarcity of horses suffi-

ciently good to do the most moderate amount of roadwork, and
the army had to be supplied from outside sources entirely. It

was computed that 25,000 horses were imported annually at that

time, mostly for the army, and that the exports were 3,000 only,

confined entirely to the heavy breeds. This was what Louis

Philippe essayed to alter, and during his reign the State stud

was replenished by the first consignments of English thorough-

bred stallions, and the turf was taken up under the fostering

care of "La Sociote d'Encouragement pour I'Am^lioration des

Races des Chevaux."

The changes of Government in no way altered the Hara^
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System, excepting that the late Emperor developed a good deal

that Louis Philippe had commenced, and the Imperial policy-

was to make the country entirely self-supplying as regards the

stud of stallions. To bring this about, more encouragement was
given to racing, and more first-class stallions were purchased

from England. It was at this time that such horses as The
Baron, Gladiator, Ion, Lanercost, Faugh a Ballagh, The Emperor,

and CoUingwood were secured by the French agents, and before

the close of 1859 so many had been purchased as to have made
the Government stud of France the greatest in the world. Once
a year the list was published in the " Bulletin Officiel," and I

recollect the numbers were over 400. What a wondrous

amount of quality could be found in that list, with such horses

in it as Weathergage, Pretty Boy, Slane, Sting, Womersley,
Nunnykirk, Buckthorn, and, in fact, three parts of our stoutest

and best cup horses ! It was wonderful how Frenchmen could

have selected them with so much judgment, as in many cases after

the horses had left our shores it was discovered that their pro-

duce comprised the best of the day.

The whole system appeared to work into the right gi'ooves,

as when the horses arrived in France their locations were in-

variably happily chosen. I remember the little horse Sauce-

box, the St. Leger winner of 1856, being purchased, and he was
nothing more than a pretty pony

;
but, given a south-country

station, where the mares were big, he got beautiful stock. Then
the choice was so large that nearly every breeder in France could

get the horse he wanted located near him, or loaned to him ; and
the horses, so long as they were liked, were always retained in

a district, so that they might leave a goodly number of their

own stamp.

A peculiar feature of the Haras system also was the ease

with which reform was brought about without in any way
disturbing the institution—as in 18G0, for instance, after the
Flying Dutchman had been purchased for 4,000Z., there was
a certain amount of fi-iction between the Government and the
members of the French Jockey Club. It was contended by
the racing authorities that the presence of so many first-class

stallions at small fees was a bar to private enterprise, since no one
could afford to give a large price for a stallion against such com-
petition. The Government conceded nothing

;
but, shortly after-

wards, the stallions at the Chantilly depot were removed, and the
Flying Dutchman alone was kept at the Paris establishment.

The opportunity was taken, however, to institute premiums,
much in the same fashion as the Royal Agricultural Society and
the Royal Commission are giving them now

;
and, before the fall

of the Empire, there was almost a second stud of stallions
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belonging to private individuals, but still under a certain

amount of State control. The connection maintained with the

turf also was always of a useful character; stout runners

were the horses sought for in England, and Prix des Haras and
Prix Imperiaux were always fixed at 4,000 metres (two miles

six furlongs), and under fairly hea\y conditions as to weight.

It was considered also that horses capable of winning steeple-

chases over four miles, under twelve and thirteen stone, were
likely to get the sort of horses the country required, and so

such steeplechases were established for thoroughbred stallions.

The races for half- or three-parts-bred horses born in France

were another important feature, and, just as the third Napoleon
was completing his days of empire, the results were great indeed

of what may be called two decades of the Haras system. The
racing stables had more than doubled in numbers in twenty
years

;
they were full of horses as good as could have been bred

in England, with Gladiateur standing out as a specimen, at

that time regarded as the horse of the century. There was no
m.ore necessity to go to England for stallions, as the horses bred

in the country g'ave a choice much greater than the supply for

the Haras required
;
and, to speak of the half- and three-parts-

bred stock, I have seen as good a field of cross-bred French
horses run in a steeplechase provided for their class, as could be

found in hunter stakes in England. The horses brought out by
the great Normandy breeders—the Messrs. Forcinal—were very

prominent in this division, and they were the admiration of all

the English hunting men who patronised the steeplechases at

Vincenues.

The Anglo-Normans looked quite like a rising breed just

before the war broke out, and I can recollect seeing a regiment

of cavaliy pass, in the neighbourhood of Paris, which in the

opinion of an old English officer, who was standing near me, and
who had ridden a winner in a Grand National at Liverpool, liad

the best horses he had ever seen under uniforms. His idea was
that he could have picked fifty young hunters out of the ranks.

Many of these fine regiments were, I know, annihilated at almost

the outset of the war, and I suppose the disasters which befel

France exhausted most of the ready stock of horses ; but that

had nothing to do with the Haras system.

The character ofthe French horses had been changed completely
in a few yeai's by a constant method of breeding from tlie best of

English thoroughbred stallions ; and from being the worst-horsed

country in Europe, France was possibly one of the best in 1870,

Such results are worth considering in these days, when the cry is

raised that England is by no means what she used to be as

regards her supply of horses ; and this assurance can be given,
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that if an almost barren country, such as France was in 1825, I

can make a horse-supply in forty years, England could replenish
|

her stock in a fourth of that time with the advantages which
;

she has at command. ,

It is not a Government movement that has come to the aid
|

of England in this extremity ; but a wave of agricultural de-

pression has brought the public mind into a state of anxiety to

make the most of all our natural resources. Enough has been

seen, if the policy of France in the past is alone taken, to show

what can be done by the development of a horse industry in

England through the very materials that have enriched other

nations. To judge such materials as others have judged them
may not be the worst policy to pursue, and to adopt some

of the methods of neighbouring countries may be equally wise. '

A national stud is not to be thought of at present ; but the past '

year has seen the nearest approach of Government support to
i

the cause, through almost accidental circumstances. The Royal

Agricultural Society took up the subject to meet a requirement

of the day, and the bestowal of a premium of 200/. to each of

five stallions last year at Newcastle was so much appreciated by
the owners of horses, and met with such general approval, as to

set others thinking about a speedy advancement of the scheme.

The accidental part of the question now comes in, as it
^

so happens that racing has altered so much in its character i

during the last few years as to make stakes that once appeared

valuable look exceedingly paltry. It would have been out of all \

question to have touched a Queen's Plate ten years ago, as old-
j

fashioned time-honoured meetings like Odiham and Egham :

quite depended on such events. A change has quickly come.

over the scene, as the old race-gatherings have collapsed

altogether in the face of gate-money meetings, and stakes of

100/. or 300/. have been dwarfed by a new kind of liberality,

bestowed on the principle that money makes money. An op- i

portunity was offered, therefore, to divert the Queen's Plates,

that originated in years past for the encouragement of horse-

breeding, from the old lines of racing, to the system adopted
by the Royal Agricultural Society and the Hunters' Improve-
ment Society. There was practically no opposition to the pro- i

posal from either the magnates of the turf or other quarters,

and hence this small State grant has become the nucleus of a

movement which may achieve most of the objects of a national

stud.

The appointment of a Royal Commission was the first step,

to inquire into the special requirements for the grant, and to

be the trustees, in fact, of the fund. The Master of the Horse,

in whom has been vested the direction of the Queen's Platea
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from the time sucli events were instituted, was by reason of his

office jDlaced at the head of such a Commission, and with his

Grace the Duke of Portland were associated the Earl of Coventry,

as Master of the Buckhounds, Lord Ribblesdale, who had drawn
attention to the matter in the House of Lords, the Rt. Hon.
Henry Chaplin, M.P,, Major-General F. G. Ravenhill, Mr.
Jacob Wilson, representing the Royal Agi'icultural Society of

England, Mr. John Gilmour, representing the Highland Agri-

cultural Society of Scotland, and Mr. J. Bowen-Jones, repre-

senting the Central Chamber of Agriculture.

The Royal Commission, after several sittings, published on
December 22, 1887, its first report, in which it was recommended
that the 3,000^. diverted with Her Majesty's sanction from the

Queen's Plates, with the 2,000Z. added by the Lords of the

Treasury, should be expended in awarding premiums of 2001.

each to twenty-two thoroughbred stallions, to be distributed over

six-sevenths of England and Wales and four districts in Scot-

land : the remaining one-seventh of England having been pro-

vided for by the Royal Agricultural Society at its then projected

spring show at Nottingham. It was decided also to hold the

show of the Royal Commission in conjunction with the Royal
Agricultural show, and the conditions of the newly instituted

premiums were nearly the same as those decided upon by the

Royal Agricultural Society—namely, to be for three-year-olds

and upwards, the winner of each premium to serve not less

than fifty half-bred mares, if required, during the season of

1888, and to stand or travel (at the owner's option) in the dis-

trict for which he was exhibited, at a fee not exceeding 40s. each

mare, and 2s. 6d. the groom. Powers were reserved to the

Commission of providing stallions other than those competing, if,

in the absence of sufficient merit, such a course was considered

necessary ; and this, as it proved, was a very wise provision.

The Royal Agricultural Society had by this time issued its

prize schedule offering five premiums of 2001. each and a special

gold medal for thoroughbred stallions, subject to the condition

and restriction that each stallion winning a premium should

serve not less than fifty half-bred mares, if required, during

the season of 1888, and should stand or travel in such parts

of Derbyshire, Leicestershire, Lincolnshire, Northamptonshire,

Nottinghamshire, and Rutlandshire, as should be subsequently

specified, at a fee not exceeding 40.s., except for mares belong-

ing to members of the society, to whom the fee was to be 30s.

In the case of the Society's premiums, the location of the

stallions was to be decided by ballot, at which the local com-
mittees formed for each county would be represented. The
ballot-box was not brouglit into requisition for the classes iu
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which the Royal Commission found the premium-money, as the

arrangements respecting the particular location of the stallions

winning premiums in the same class were left to be arranged

by the owners with the approval of the Commissioners.

Twenty-seven premiums of 200Z. each were thus provided

for, to be decided at the spring show at Nottingham, held on

the 9th and 10th of last February. A show of such unusual

attractions was likely to receive its full share of public patron-

age, and the entry was sufficiently satisfactory to prove that

the movement had a widespread interest. Ninety exhibitors

entered stallions to the number of 105 for competition, and
each district was fairly represented.

The shovv^ was held on the site of the Hay Mai'ket at

Nottingham, the use of which for the pui-pose had been per-

mitted by the Corporation of Nottingham, vv^ho had also gene-

rously given a grant towards the necessarily heavy expenses of

erecting a large covered building for the protection of the

stallions and spectators in winter-time. The organisation of

the show, carried out as it was by the experienced staff of the

Royal Agricultural Society, was admirable ; and a special word
of praise must be given to the excellence of the arrangements

for the veterinary inspection, which was effected in a large space

at the back of the Grand Stand. The attendance of the public

was good, especially on the first day, and at times the Grand
Stand was inconveniently crowded.

The Judges to whom had been confided the award of the

premiums in all the classes were Lord Arthur Somerset,

Mr. Robert G. F. Howard, of Temple Bruer, Lincolnshire, and
Mr. J. L. Naper, of Loughcrew, Oldcastle, Ireland. The
following is a list of the premiums granted in each class, an
asterisk denoting those horses that, in the absence of awards by
the Judges, were subsequently selected by the Royal Commission
for service in districts other than those in which they were
entered :—

•

The Royal Agricultural Society of England's Premiums.

District Class C. 24 Entries.

[Derbyshire, Leicestershire, Lincolnshire, Northamptonshire,
Nottinghamshire, and Eutlandshire.]

7.
'

200/. and Special Gold Medal to Isaac Clark, for Jack Tar.

8. „ „ „ to Henry W. Freeman, for Khamseen.
9. „ „ „ to Alexander Taylor, for Lancastrian,

21. „ „ to James E. Piatt, for Silver Crown.
23. „ „ „ to W. R. Marshall, for Tiber.

11. Reserve Number to John Earle Welby, for Lord Maiden.
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Queen's Premiums offered by the Royal Commission on
Horse Breeding.

District Class A. 14 Entries.

[Be 1fordshire, Buckinghamshire, Cambridgeshire, Essex, Hertfordshire,

Huntingdonshire, Middlesex, Norfolk, Oxfordshire, and Suffolk.]
No.

28. Premium of 200/. to the Dulre of Hamilton and Brandon, for Lion.

3-2, Premium of 200/. to Walter Gilbey, for Pedometer.

.36. „ „ to Lord Chesham, for Soulouque.

25, Reserve No. 1 to Frederick H. Jennings, for Beau Masque.
* 26. E, jserve Xo. 2 to the Duke of Hamilton and Brandon, for City Arab

(see District G).

District Class B. 11 Entries.

[Cumberland, Durham, Northumberland, and Westmorland.]

39. Premium of 200/. to William Steel, for Blue Grass.

4] . „ „ to Robert Clarke, for Even.

45, „ „ to E. Hodge Banks, for Moss Hawk.
* 46. Eessrve No. 1 to R. F. Trenholm, for Omega (see District K).
* 40. Eesirve No. 2 to the Hon. F. W. Lambton, for Conaglen (see

District F).

District Class D. 10 Entries.

[Berkshirs, Cornwall, Devonshire, Dorsetshire, Hampshire, Kent,
Somersetshire, Surrey, Sussex, and Wiltshire.]

50. Premium of 200/. to the Compton Stud Company, for Aei-ides.

52. „ „ to the Compton Stud Compnny, for Huguenot,

58. „ „ to Charles J. Fletcher, for Westburton.

*56. Reserve No. 1 to William Warren, for Royalty (see District H).

59, Reserve No. 2 to Samuel E. Harding, for Young Glen Arthur,

District Class E. 16 Entries.

[Yorkshire.]

64. Premium of 200/. to Lord Middleton, for Escamillo.

66. „ to Sir AVilliam Vavasour, Bart., for Jarnac.

69. „ „ to David Cooper, for Linnceus.
* 61. Reserve No. 1 to George W. Elliot, M.P., for Bradgate (see Dis-

trict H).

72. Reserve No. 2 to Joseph Shepherd, for Sir Joseph.

70. Reserve No. 3 to William Jackson, juu., for Pursebearer,

District Class F. 11 Entries.

[Gloucestershire, Herefordshire, Monmouthshire, Shrojishiro, Stafford-

shire, Warwickshire, Worcestershire, and Soutli Wales.]

83. Premium of 200/. to William 1<1 Litt, for Q.C.
84. „ to John Rees, for Scherzo.

( T/ie above two Prcmhms were awarded by the Judges.)
* 40. (Reserve No. 2 in Cla.ss B) to the Hon. F. W. Lambton, for Conaglen.

{Selected by the Moyal Commissionersfor service in this disttict.)
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District Class G. 7 Entries.

[Cheshire, Lancashire, and North Wales.]
No.

90. Premium of 200/. to Sir Humphrey F. de Trafiford, Bart., for Pre-
scription.

93. Premium of 200/. to Albert 0. Haslewood, for Suleiman.

(^The above two Premiums 2vere atvarded by the Judges.)
• 26. (Reserve No. 1 in Class A) to the Duke of Hamilton and Brandon,

for Citi/ Arab.

(Selected by the Royal Coinmissioners for service in this District.)

District Classes H, I, J, and K (Scotland).

No awards' were made by the Judges, but the following horses in

other classes were subsequently selected by the Roj'al Commissioners for

service in these districts :

—

District Class H. 2 Entries.

[Aberdeenshire and district.]

• 61. (Reserve No. 1 in Class E) Premium of 200/. to George William
Elliot, M.P., for Bradgate.

District Class I. 4 Entries.

[Perthshire, Fifeshire, and District.]

* 56. (Reserve No. 1 in Class D) Premium of 200/. to William Warren, for

Royalty.

District Class J. 4 Entries.

[Ayrshire, Dumfriesshire, and district.]

* 47. Premium of 200/. to Montagu Hulton-Harrop, for Polardine.

District Class K. 3 Eiitries.

[Roxburghshire, Berwickshire, and district.]

46. (Reserve No. 1 in Class B) Premium of 200/. to Robert F. Trenholm,
for Omega,

The report of the Judges upon the horses brought before

them was in the following terms :

—

Report of the Judges.

Before commencing our report upon the Stallion Show at Nottingham, we
should like to express our thanks to all the oiBcers of the Society for the
civility and courtesy with which the Judges were treated by those gentle-

men.
With regard to Class C, there were twenty-four entries, two of which

were not brought before us. There were some useful-looking horses amongst
them, and we hope the stallions that obtained a premium will do good.
But in this, as in other classes, owing to so many good-looking horses having
been rejected by the veterinary surgeons, the Judges were obliged to fall

back upon inferior animals for premiums and reserve numbers.
In Class A, fourteen horses were entered, thirteen of which came before
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the Judges ; and out of the ten -which were sent to the veterinary surgeons

only five passed. Taken as a whole we think the class was fair. No. 28
(Lion),^ which won a premium, is a weU-bred horse, and was one of the best,

if not the very hest, all-round mover in the yard, though rather deficient in

substance. It is much to be regretted that No. 38 {Truefit) was unsound,
as he is by far the most likely-looking horse in the class to get good stock.

In Class B, eleven horses were entered, and all came before the Judges.

Of these seven were sent to be examined, and two were rejected—one a par-

ticularly nice horse, No. 42 (Friar Husk), and the other a very useful-looking

one, No. 43 (Glenjillaii). The horses that obtained a premium in this class,

No. 39 {Blue Grass), No. 41 (Even), and No. 45 {Moss Haxck), were
decidedly good ; and of the reserve horses No. 46 {Omega) is a very nice old

horse, with great libertj-, and No. 40 {Conaglen) is useful.

In Class D, ten horses were entered, eight of which came before the Judges.

Of these seven were sent to be inspected by the veterinary surgeons, and two
rejected. The three horses that obtained a premium are most useful, and
the reserves would have obtained a premium in .some of the other classes.

No. 50 {Aerides) and No. 52 {Huguenot) are particularly good. No. 58
{Westbtirfon), when he grows down, wiU make a very fine horse, with great

substance, though a little leggy. No. 56 {Royalty) and No. 59 {Young
Glen Arthur) are certainly useful.

In Class 15, sixteen horses were entered, fifteen of which came before the

Judges. Nine were sent to the veterinary surgeons, and three of them were
rejected. It is only fair to say that there were two other horses in the class

so palpably unsound that the Judges did not send them to be examined.

The fact of No. 68 {Knight Templar) being unsound is much to be deplored,

as he looks like a valuable stallion. Of the premium horses No. 64 {Esca-

millo) is a very nice compact horse ; the colour of No. 69 {Linnceus) is

against him, but he is a nice horse, and No. 66 {Jarnac) is a good-looking old

horse, with great liberty. Of the reserve horses No. 61 {Bradgate) is cer-

tainly useful, and No. 72 {Sir Joseph) and No. 70 {Pursebearer) are fairly so.

In Class F, eleven horses were entered and came before the Judges. Of
these eight were sent to be examined, and six were rejected, leaving the

Judges a very bad selection. No. 83 {Q.C.) is a good-actioned horse, and
No. 84 {Scherzo) is exceptionally good-actioned ; but had No. 76 {Albert

Edicard), No. 81 {Lajnmei-moor) , or No. 86 ( Vibration) passed sound, the

premium horses would only have taken reserve places. No. 85 {Somerton),

too, only just out of training, was rather a nice horse, but he also was
rejected.

In Class G, seven horses were entered and came before the Judges. Of
these six were sent to the veterinary surgeons, and four were rejected. Of
the premium horses No. 90 {Prescription) is a magnificent horse, who will

make a good sire, particularly of carriage hor.ses, and would have taken a

premium in any case. No. 93 {Suleiman) is a nice horse, but does not show
the amount of power we should like to see. The fact of the unsoundness

of No. 88 {Gumbo) is a great misfortune. No. 92 (Beturns) and No. 91

{Quicksilver) are very useful-looking horses had they been sound; and the

old No. 87 {Duke of Athole), who runs in the station omnibus at Gains-

borough, has, we understand, got some very good stock.

As for Classes H, I, and K, we can only describe the horses in

them as doing harm instead of good to any district. Had No. 104 {Bat-
catcher) and No. 100 {Barbieston) been sound they might have been useful,

but the other horses were utterly worthle.ss.

In conclusion, we beg to draw the attention of exhibitors to the fact that.

' For greater clearness the names of the stallions mentioned have been
added in italics to tlie catalogae numl)ers as reported by the Judges.

—

Ed.
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while a stallion may himself have been speedy and a good performer although
pinned at the elbows, it is one of the worst faults he can transmit to his

offspring.

(Signed) Aethtje Somerset.
Robert G. F. Howard.
J. L. Napek.

It may be convenient here to give also the report of the

Veterinary Inspectors (Professor Brown, C.B., Sir Henry Simp-
son, F.R.C.V.S., and Mr. George Williams, F.R.C.V.S.), as their

rejections of animals favoured by the Judges is referred to by
the latter :

—

Report of the Veterinary Inspectors.

Sixty-four horses were submitted for examination, and of these thirty-

four were rejected as unsound.

The following summary of the causes of rejection is submitted for the

information of the Royal Commission and the Royal Agricultural Society :

—

Unsoundness of wind 3
Unsoundness of eves ....... 5
Curb . .

"
. . . • • 1

Unsoundness from bony deposits affecting joints : Spavin

9, Ringbone 8 17
Unsoundness from diseased feet 8

34

(Signed) G. T. Brown.
Henry Simpson.
George Williams.

The above reports open up a large field for discussion, as—to

commence with Class C, representing the division for the five

premiums bestowed by the Eoyal Agricultural Society—the

Judges complain that eight out of the fourteen sent up to the

veterinary inspectors were rejected, and that in this, as in other

classes, they were obliged to fall back upon inferior animals for

premiums and reserve numbers. In the selection of stallions

for a national purpose such as this is, the main object of all

must be to prevent any inferior horse being made use of. This

is one of the great points I observed in the working of the

Haras system in France. The Government never gave less than

3,000 francs for a stallion, and the same rule was observed

in giving premiums, of which there were two classes—one of

1 ,500 francs, and the other of 800 francs. The lower class, at

the time I am alluding to, was the premium bestowed upon a

horse worth three or four thousand francs, or say 150L ; but

there was no sort of chance for an owner to get even 32 L a year

for keeping an animal worth 40L This seems reasonable enough,

and all the more obvious and important in England, as, in giving

premiums of 200^., a higher class is appealed to. The object

is not simply to get up a supply of cavalry horses, but to im-
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prove the position of the farmer and breeder, and it is by no
means a natural consequence that a horse worth less than 100?.

should get a hunter worth 150?.

With aU the difficulties thrown in the way of the Judges
allowed, I do not think there is much to regret in the selection

made for the Royal Agricultural Society's premiums. Khamseen,
whose quarters wiU be Leicestershire, should be quite the

breeders friend, as, from what he could himself do on the turf

and over a country, he might well get good hunters, and his

beautiful colour and fine upstanding appearance are well in

keeping with all that is wanted in a high-class carriage horse.

Joj:k Tar is a very useful stamp of horse, and, as he has got good
stock in "Wiltshire, a change into Northampton shire mav be verv
beneficial to that county. Silver Croini is a very perfect-shaped

animal in nearly all respects, and as his breeding is well known in

Nottinghamshire, in consequence of his sire Silvester having got
good hunters in a neighbouring county, the result of the ballot

has given great satisfaction to the local farmers. Lancastrian

will have more rivals to compete against in Derbyshire, a county
by no means badly off for stallions ; but he Ls a fine powerful
horse, with plenty of bone and substance, and his pedigree, if

it does combine the roaring strain of Longbow, is exceptionallv

stout by Toxophilite out of Lady Sefton by West Australian.

The remaining premium stallion, Tiber, is rather a light-framed

horse ; and unfortunately the ballot has sent him back to Lincoln-

shire, where he has not met with much appreciation.

Many good horses of a class such as foreign agents would
have been only too pleased to select from were found in all the
district classes of the show, including those that had shown
much the same sort of form as our old Queen's Plate horses—and
these are the animals to be looked for, I feel sure. Their value

also cannot be questioned, as they are well known, and evidence

would not be required to prove that very large sums had been
paid for them. It is creditable to the cause that such a horse

as Blue Grass is a hunting sire, as many of an inferior class are

now rated at high fees as racing stallions. He inherits old blood

also, as his American ancestry takes in the blood of Lexington,

and likewise of Yorkshire, a horse shipped to America many
years ago, and said to have contributed a great deal towarcU
giving stamina to both racehorses and trotters.

It was unfortunate that KnifjJit Templar failed to pass the

veterinary examination, as he is as nearly as possible a model
of what a hunter should be like, the shape of his loins and his

back ribs being just what breeders are always tiying to get, as

when they are built in that way, no matter whether it is a big
horse or a little one, it must carry weight.
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The best-looking horse, hitherto unknown at shows, was
unquestionably Aerides, a liver-chestnut by Cx'emorne, out of

Masdevallia by Mandrake or North Lincoln ; and either way this

is good hunting blood, as ilaudrake got capital hunters, and
North Lincoln, during the time he was allowed to serve half-

bred mares down in the Vale of Aylesbury, was quite exceptional

as the sire of valuable hunters, one of them selling for 600
guineas to the late Mr. Gerard Legh. Acridcs belongs to

the valuable order of hunting sire, as he was purchased for 1,000Z.

a few months ago, and it is satisfactoiy that he took one of

the premiums.

The total collapse of the Scotch classes, both for want of

merit and unsoundness, was a subject of regret ; but exhibitors

had only themselves to blame for it, as the want of any value or

quality about these would-be premium-takers was palpable.

The result showed the wisdom of having a clause in the regu-

lations which enabled the Royal Commission to substitute

other horses in classes in which no merit could be discovered

;

and in two cases at least very valuable substitutes were found

from the reserve horses in other classes, as it is quite possible

that the best hunting sire in the show was Omega, although, in

point of make and shape, he cannot be quite accepted as a type

of perfection. His stock is so good, though, and young hunters

by him are realising such large prices, as to make it a subject of

congratulation for the breeders of Berwickshire and Roxburgh-
shire that he is to be at their service. The little brown horse

Polardme also has done such yeoman service in Shropshire in

getting hunters of the highest class as to make him a great

acquisition on the other side of the Border.

There was certainly a diversity of quality at the Nottingham
show, but the difference of size and shape gives a very wide
scope to suit the many ideas on the subject of hunting sires.

The Judges declined to decorate anything of the naiTow spiry

order, deficient in bone and substance—such a horse was Canzoni,

beautifully bred by Petrarch out of Frivolity ; and there was
another son of Petrarch in Class A, with the same sort of faults,

and he would not do. Petrarch himself is the most bloodlike

stallion in England, to my mind ; but his racing stock are often

light of bone, and it may not be quite the source from which to

get hunting sires. Other sons of Lord Clifden are much more
likely to be useful in this direction. Hampton, for instance,

was a much hardier horse than Petrarch, and his son Sowerton,

in Class F (No. 85), might be exactly the sort to get good
hunters. He failed to please the Veterinary Inspectors, however,

and this was the class in particular that faUed so conspicuously

in these examinations. It was noticeable that several of the
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medium-sized bloodlike horses were included in this di\-ision,

such as Albert Edicard, own brother to the Derby winner George
Frederick, Lammermoor, quite a quality sire in every particular,

and by Scottish Chief. Vibration is another, justly spoken of

by the Judges as belonging to a likely stamp. There was also

a pretty little horse called Canary, but very small.

It was a little singular that very few Irish-bred horses were
exhibited, for as a rule they are thought a great deal of as

hunting sires. I picked out four that could claim their birth-

rights from the sister isle, and three—namely, Prescription, Lion,

and Soulouque—had premiums awarded to them. lAoa, shown
by the Duke of Hamilton in Class A, and got by Rostrevor

out of Queen of the Forest by Eanger, a well-known sire by
Voltigeur, was decidedly the best actioned horse in the show,

and, after his trotting form had been seen, the question rose in

one's mind as to the value of thoroughbred horses to get

roadsters. Lion got a premium to sen'e in the land of the

trotters, Suffolk and Norfolk. The value of Pedometer, another

winner in Class A, has been proved ; and I liked the third

honour-taker, Lord Chesham's Soidouque, the Irish-bred horse

by Roman Bee, so exactly the sort to get hunters—and it is

said that no one has ever heard of a Roman Bee being a roarer.

Soulouque is a little high on the leg, and perhaps somewhat
split up, but he has very good shoulders, and he is a bold-

looking horse, such as might well be appreciated in most
hunting quarters.

It was a highly representative .show in a stud-book point of

view, as there was scarcely a known strain without a reminder

of it, however scarce it might be. For instance, there are only

three horses in England by Cambuscan—namely, Camballo,

Cavaliero, and Bradr/ate—and the last-named was found in the

Yorkshire Class. Here also was one of the two remaining sons

of the Flying Dutchman now in this country—namely, Janiac—
and he was one of the three premium-takers in the class. I

can make no objection to the choice, as Jarnac is a fine old

horse and the sire of a great many good hunters ; but his success

in this instance opens the question as to whether a limit of age

should not be a future condition, as twenty years is an advanced

stage of life for a country stallion.

It is considered that more hunting sires have sprung from

King Tom than any other modern celebrity, and tliree of that

line are among the twenty-seven that took premiums—namely,

Pedometer, Huriuenot, and Even. The last-named won a pre-

mium in Class B, the northern district ; and his sire Quits, by
Restitution, son of King Tom, was shown in Class C for the

Royal Agricultural Society's premiums
;
but, however useful the
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last-named has been as a hunting sire botli in Lincolnshire and
Shropshire, he is not as typical as his son Even, perhaps the

most powerful horse in the show, on short legs and possessing

immense bone. He well deserved his premium ; and so did

Suleiman in Class G (Cheshire, Lancashire, and North Wales),

as this son of Knight of the Crescent has plenty of bone, and he

is so very bloodlike. The little horses, Royal George by Toxo-
philite, and Ratcatcher by Young Monarque, have both creden-

tials for getting good useful hunters ; but unfortunately they

failed in obtaining the necessary qualifications from the Vete-

rinary Inspectors.

The report of the Veterinary Inspectors clears away some
doubts as to why there have been so many discrepancies between
the decisions of the most eminent men. It is seen from this

report that seventeen out of thirty-four horses were rejected for

unsoundness from bony deposits affecting joints, of which nine

were from spavin and eight from ringbone. If the last terms
fully implied everything, there can be little question about such

horses being unsound ; but the prefix about bony deposits

affecting joints gives one the idea that there was a tendency in

some cases to spavin or ringbone ; and this is just where the

difference of opinion comes in. Many people think—and I am
of that opinion myself—that bony deposits in old horses must be
allowed a good deal of margin, as very few horses that have
been in training escape such signs of wear. I am convinced

in my own mind that the Veterinary Inspectors were practically

correct in all the decisions they came to at Nottingham, and, as

I happened to know a good deal about most of the horses,

I was pretty well aware of all they had to consider.

It is highly necessary that the public should be made com-
pletely aware of what constitutes hereditary unsoundness, and
I believe that the best plan to adopt is to throw the onus on the

Judges, by making the veterinary decisions simply a guide to

go by in deciding the qualifications of a horse. That something
will be done on the basis of some of the different suggestions

which have been thrown out is probable enough ; and reform in

this direction is very necessary, as by the system at present in

vogue the particular horses required by the country can be very
easily lost sight of.

There is little doubt that the pattern taken by all the

Government studs of Europe has been the English hunter. The
nearest approach to such a horse is the best cavalry horse, and
the best horse for general purposes, and to obtain this excellent

type the foreigner has copied everything that has produced our

best results much more closely than we have done ourselves.

To supply the French Haras of which I have spoken our stoatest

VOL. xxiv.—s. s. s
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runners were invariably purchased, and they wei'e not trans-

planted about year after year from one Haras to another, but

kept to do service in one quarter for many years.

What have we to say about our own best results, the results

indeed that made the whole character of the English hunter, which
was precisely all the French have copied ? The oldest hunting sire

in Lincolnshire was a horse called Lance, by Javelin, belonging

to Lord Egremont. He was a King's Plate horse of some note

;

but, breaking a hind fetlock whilst running in a race at Ascot,

he was given to a Boston blacksmith. That horse was located

at Boston for more than twenty years, and is said to have set

the stamp of the Lincolnshire hunter. Contemporary with, or

just after him, was a horse called the Flyer, travelling between
Grantham and Boston for ten years ; and the horses got from the

crosses of the two stallions were veritable fortunes to the Lin-

colnshire farmers. For three got by the Flyer out of a Lance
mare a thousand pounds was offered, in those days, before the

elder of the trio was six years old. Gainsborough had about

nine seasons in Devonshire, and he fairly made the country into

a breeding field for hunters. He was adored by the farmers,

and, although it is now sixty years since he left the quarter, his

name has never been forgotten. As a type of what a hunting

sire should be, he must have been pi'etty nearly perfection—

a

long low brown horse, standing 15.3 on short legs, and as a

performer he was the hardest worked King's Plate winner in

England. There was Belzoni, again, at Lutterworth, in Leicester-

shire. He must have stood there seven or eight years, and for

a long time no hunters were thought as good as those got by
Belzoni. In later years the Ugly Buck travelled year after year

from Oakham to Northampton, and it is said to this day that

no other horse in the Midland counties ever did as much good.

I could go on enumerating a great number of such hunting

sires, and I am quite certain that the list tells us one great

secret, which is that a good horse has always made a country

into a notable breeding district, for the time at least, both a3

regards quantity and quality. A horse starts off by getting a

good batch of produce, and in four years, when his earliest

offspring can be seen as young horses, their promise is favour-

ably spoken of. The next year, perhaps, two or three sell for a

couple of hundred guineas apiece, and what is the consequence ?

It is the talk of the country round, and there is quite a furore

to send mares to the successful stallion, whilst as soon as his

favours are filled another horse is patronised. If the success

continues, so will the breeding ; but if a farmer happens to try a

chance stallion coming into his neighbourhood, and the produce

is a failure, he never ceases to talk about it, and to deplore the
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absence of the old horses kept in his country when he was a

young man. To this I attribute the failure of nearly all the

Glasgow stud horses. They never remained in one quarter long

enough to be appreciated, and it was difficult to fill a subscrip-

tion to one of them for fifty mares, when Theon, Ugly Buck,

and Augur were getting regularly their hundred mares a year.

These ideas as to the special good a successful hunting sire

can do in a country have been much strengthened by the recent

result of the Grand National Steeplechase at Liverpool. It

was, perhaps, one of the greatest test races of real grit and

merit that has been witnessed for many years, as the weights

were very high, and in a field of twenty, comprising many pre-

vious performers on the flat, the winner was simply a hunter

bred by a tenant-farmer, and got by the hunting sire Ripponden,

which was kept at the Belvoir Castle stables by the late Duke of

Rutland for the benefit of his tenantry. The pedigree of this

now famous steeplechaser's dam was unknown, but she was both

hunted and worked on a farm in Leicestershire, and may be

taken as the type of the ordinary brood mare, such as used to

be common enough. The same class should become plentiful

again if farmers would but breed from their young mares, and
the chances of breeding hunters as good as Playfair should not

be lost sight of.

There cannot be a better look-out for the future than that

which is offered by the programme of the Royal Commission,

as the sires are not necessarily changed from one quarter to

another. An owner can keep his horse at home, and he has

a chance to renew his premium year after year, so as to make
the horse earn 200^. per annum. In the majority of cases the

owners may be the best jiidges of the kind of horse best suited

to different parts of the country ; but great mistakes are made,
as I am convinced that special strains of mares exist in many
districts, very suitable for some horses, but very unsuitable for

others. In the light soils, such as in Devonshire, the working
animal is no other than the unfashionable-looking hunter. They
have been bred on the farms for generations, and sometimes
they are by a thoroughbred horse, and sometimes by the passing

roadster or trotter, the latter being probably half or three parts

bred. I could name farms where such horses are bred, and
very seldom sold, the farmer keeping perhaps nine or ten for

his work, and breeding a colt every other year to keep up the

number. These are the farmers who require inducements to

breed three a year ; and perhaps their old-fashioned stock, full

of good blood of one sort and the other, might produce the best

type of general utility horse. In other districts, where the soils

are heavy, and the Shire Horses or SufFolks do most of the

s 2
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work, there is a new foundation entirely to be considered, as sorts

are presented that have never been crossed with the thorough-
bred at all. Exquisite neatness and quality are wanted here, and
hence it is that horses of a smaller type are seen to do best in

such quarters.

The work of the Royal Commission will demonstrate all this,

as we are told in the report published on December 22 that the

Commission was not prepared to extend the benefits of the grant

to Clevelands, and other so-called special breeds, first on account

of the inadequate amount at disposal, and secondly because the

breeds mentioned required looking into, and it was the inten-

tion of the Commission to make such inquiries. In doing so,

much will be learnt as to the difference of the half-bred stock

in the different counties, and doubtless such information will

be acted upon. The late show, if in a certain measure experi-

mental, proved, first of all, that the thoroughbred horses in this

country are by no means scarce, and there were also unmis-
takable signs that, despite the great increase in the value of

stallions, and in like manner in fees for the production of race-

horses, there is still a fair proportion of at least the best second-

class available as hunting sires. Two horses that gained pre-

miums at Nottingham have been very recently purchased, in one

case for 1,200^., and in the other for 1,000^., and eight or ten

others have changed hands at 500/. and upwards. This fairly

signifies quality, and if a reserve list of such horses were in future

at the disposal of the Commission, it can well be seen that a

better class of hunting sire would become general.

The local committees which have been appointed might do

good work in regulating the location of stallions. If a horse

was specially liked by breeders and farmers, and, instead of

getting fifty mares as stipulated by the conditions, got from

eighty to a hundred, a report of the same should be made to

the Royal Commission, with a recommendation that the horse

should be again the recipient of the premium. This might be

repeated year after year until his produce had reached the age

of three, when a change might be desirable, as the system of

breeding from three-year-old fillies cannot be too strongly ad-

vocated, both to increase the stock of horses in the country and

for the advantage of breeding from young fresh animals. Thia

plan would give the Royal Commission an opportunity to place

horses according to their strains of blood in years to come ; so

that the lines of one horse might cross well with those of a

predecessor.

The Royal Agricultural Society had plenty of evidence last

year at Newcastle that the policy of giving valuable premiums
for the encouragement of good stallions of the right stamp to get
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hunters was sound, and that it was appreciated by farmers and
the general public as a step in the right direction. It was then

for only five stallions, and the benefits to be derived from such

a small number were of course of a limited character ; but it was
the stepping-stone to something better, as from that beginning

the Royal Commission has taken its stand. Twenty-seven
stallions is still a small number to be spoken of in connection

with a movement to increase the national stock of horses. The
grant at the disposal of the Royal Commission on Horse
Breeding is manifestly inadequate, and the insignificance of the

amount appears still more apparent when it is remembered that

other countries have spent millions upon what England has left

to chance. The popular view of the subject has been made clear

enough by all that has been seen at the two shows held under
the direction of the Royal Agricultural Society, and it is to

be hoped that future Governments will see the necessity of

aiding in a cause that should be of the highest national import-

ance, not only as an industry belonging specially to this country,

but as a means of defence.

XIII.

—

Report on the Experiments conducted in 1887 hy

Local Agricultural Societies, in conjunction untU the Royal
Agricidtural Society of England. By Dr. J. Augustus
VoELCKER, B.A., B.Sc, Consulting Chemist to the Society.

The scheme of co-operation between the Royal Agi-icultural

Society and local agricultural societies for the carrying out of

experiments in different districts was, it may be remembered,
instituted in the spring of 1886. In that year four different

societies undertook experiments, viz. :

—

The Essex Agricultural Society.

The Royal Manchester Liverpool and North Lancashire

Society.

The Norfolk Chamber of Agriculture, and
The Yorkshire Agricultural Society.

Besides these, the Bath and West of England had already on
foot a series of experiments of their own. The results of 1886
are recorded in the report made by me in this 'Journal,' Vol.

XXIII., 2nd Series, Part 1. (1887), pp. 252-73.
The present is a report on further experiments conducted

in 1887, the same societies taking part in them as in 1886,
with the exception of the Yorkshire Agricultural Society, owing
in great measure to the serious illness of Mr. John Coleman

^
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I

whose deatli we have since had to lament. In addition to the

three societies, the Bath and West of England Society carried

out an extensive inquiry on the growth of barley, in accordance

with the plan they had adopted, and which has, I may say, very

much to recommend it, viz. that of having one and the same ex-

periment over a number of districts, and consequently with great

variety of soil and climatic conditions. The experiments them-
selves while in progress were duly inspected by myself, and the

local societies, as before, drew up their separate reports, which
were presented at the March meeting of the Special Experi-

ments Committee of the Eoyal Agricultural Society, and of

which it is now my duty to present an abstract. In doing this

it is a pleasure to me to congratulate the societies on the energy

with which they have taken up this really important work, and
on the care which has been bestowed on the efficient carrying

out of the experiments. Further, I am glad to note the extended

interest felt in the experiments locally by members of the several

societies, feeling sure, as I do, that it is a step in the right

direction.

I. Essex Agricultural Society.

(Abstract of Report of Mr. Bernard Dyer, B.Sc, Consulting

Chemist to the Society, and Mr. E. Rosling, of Melbourne,

Chelmsford.)

For the second year in succession Mr. Rosling has placed

land at the disposal of the Essex Agricultural Society, and
Mr. Dyer has continued the planning and direction of the ex-

periments. My personal inspection warrants me in saying that

no care has been wanting on the part of either to bring the ex-

periments to a successful issue. Season, however, will assert

its influence, and if the report of 1887 has to chronicle partial

results only, it is due to the exceptional weather alone. All

agriculturists know what an unfavourable year 1887 was for

root crops and for the action of manures, and it is on account

of such influences that those who set themselves to experiment

must, like the Essex Agiicultural Society, be prepared to carry

out experiments, not for one year only, but for a succession of

years.

A. Experiments on Oats.

In 1886, experiments had been conducted on mangolds, the

principal crop of that part of Essex. The soil, an analysis of

which was given in last year's report (p. 264), is a decidedly

stiff loam of clayey appearance resting on a gravel subsoil, a

soil certainly of very good quality. After a wheat crop, the

1



Jjocal Agricultural Societies. 263 1

I

i

Manures per acre used for

mangolds in 1886

1886

Mangolds per

acre

1887
Oats

Bushels
per
acre

Weight
per

bushel
Straw per acre

No dung, no artificials . •

12 tons dung, no artificials

12 tons dung, 3 cwt. super-

phosphate
12 tons dung, 3 cwt. super-

phosphate, 1 cwt. nitrate

of soda, applied at seed-

time
12 tons dung, 3 cwt. super-

phosphate, 1 cwt. nitrate

soda, top-dressed in July
12 tons dung, 3 cwt. super-

phosphate, J cwt. sul-

phate of ammonia, ap-

plied at seed-time . .

12 tons dung, 3 cwt. super-

phosphate, ^ cwt. sul-

phate of ammonia, top-

dressed in July....
12 tons dung, 3 cwt. super-

]

phosphate, 2 cwt. nitrate I

of soda, applied at seed- f

time '

12 tons dung, 3 cwt. super-")

phosphate, 2 cwt. nitrate (

of soda, top-dressed in
[

July )

12 tons dung, 3 cwt. super-

'

phosphate, 1^ cwt. sul-

phate of ammonia, ap-

plied at seed-time . . ,

12 tons dung, 3 cwt. super-

phosphate, 1^ cwt. sul-

phate of ammonia, top-

dressed in July....
12 tons dung, 3 cwt. super-

phosphate, 1 cwt. nitrate

soda, mixed with 1 cwt.

salt, top-dressed in July
12 tons dung, 3 cwt. super-

phosphate, 1^ cwt. sul-

phate of potash, top-

dressed in July, with 1

cwt. nitrate of soda . .

12 tons dung, 3 cwt. super-

phosphate, 1^ cwt. sul-

phate of potash, I cwt.

sulphate of ammonia, ap-

plied at seed-time . .

tons cwt. qrs. lbs,

U 12 2 20
22 12 1 8

22 10 0 16

23 4 2 4

24 10 12 0

24 13 1 4

22 14 3 12

26 0 1 20

25 16 2 0

25 0 3 0

24 7 1 4

24 1 0 4

23 3 0 4

18 13 2 16

52-18

65-30

66-40

67-06

58-45

64-88

6708

69-98

64-72

68-67

68-83

60-92

59-74

54-37

lbs.

37-23
38- 16

38-31

36-62

37-50

37-91

37-75

38-12

38-50

38-91

38-06

39-00

38-83

38-25

tons cwt. qrs. lbs.

1 0 3 24
1 9 2 12

1 11 2 0

18 0

1 8 0 20

1 1 3 24

19 3

1 12 2 0

1 11 1 24

1 10 0 4'

1 12 1

19 0 0

1 9 1 24

18 0 8

I
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land was dunged througliout for the mangolds. The general

results, in a season which was a dry one, were that dung

(12 tons per acre) could best be supplemented by the addition

of nitrate of soda, which latter could be advantageously used

even to the extent of 2 cwt. per acre, and that top-dressing

after singling was the best mode of application ; that super-

phosphate added to the dung gave no increase, though the'

experiment left it undecided whether superphosphate added to

nitrogenous top-dressings increased the yield ; that sulphate of

ammonia did not give such good results as nitrate of soda ; but

that to sow it with the seed was better than top-dressing. In

1887, on the same land, oats were grown, with the object of

seeing what effect, if any, the manures used for the mangolds
would have on the subsequent oat crop, no fresh manure
being therefore added. In the Table on page 263 are given

the results both of the mangold crop of 1886, and the oat crop

of 1887.

As a general result, the manure which gave the heaviest

mangold crop also yielded the heaviest oat crop, 4| bushels of

.

oats and 3 cwt. of straw more than from dung alone being the

highest increase. Such a result, as Mr. Dyer rightly remarks,

is probably due not so much to any actual residues of nitrate of

soda, sulphate of ammonia, &c., applied, but to the store of food

left in the soil by the rootlets of the mangold crop. The benefit

from superphosphate was very slight, whilst there was none from

potash manui-es or salt. The influence of dung over no manure
was very distinct; 13 bushels of corn and 9 cwt. of straw, as

well as 8 tons of mangolds in the previous year, having been the

additional produce. This supplies interesting evidence of the

efiiciency of dung for a second season.

B.

—

Experiments on Mangolds.

Mr. Rosling having found in 1886 a high manuring to be so

successful, wished to extend it still further. Whether he would
in an ordinary season have been successful cannot be told ; at

any rate, in the present case the important factor of the weather
upset all calculations, and deferred to a future year the full

solution of these interesting problems. The scheme of 1886 was
extended in the direction in which it had been found most
profitable—viz., the use of nitrate of soda—and was further

supplemented by the addition of plots in which guano and basic

cinder were used. The field selected was one somewhat similar

to that used the year before, but the subsoil, instead of being
gravel, was white clay containing chalk nodules. It was richer

in lime, potash, and phosphoric acid, and was altogether decidedly

fl rich soil. The analysis of it was as follows ;

—
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Chemical Analysis of Fine Soil, dried at 212° Fahr.

Silica and silicates insoluble in hydrochloric acid . . 82-880

Oxide of iron ......... 3'93a

Alumina 4-880

Lime .......... 1-568

Magnesia ......... '360

Potash -594

Soda . . -359

Phosphoric acid "205

Sulphuric acid . • • "044

Nitric acid -002

CWorine -003

Carhonic acid (combined) . . . ' , i , -802

* Organic matter, water of combination, &c. • . 4-368

100-000

' Containing Nitrogen , -147

Dung was last applied iu 1885, and in 1886 an oat crop was
grown with 2 cwt. of superphosphate and 1 cwt. of nitrate of soda

per acre. The seed (Orange Globe Mangold) was sown on the ridge

on April 12, the manures, with the exception of the top-dressings,

having been jilaced just below the seed. The superphosphate

used contained 29-78 per cent, of soluble phosphate ; the Peruvian

guano was one highly phosphatic in nature, containing 47-02

per cent, of ti'ibasic phosphate of lime, with 5-07 per cent, of

ammonia ; and the basic cinder contained 17-16 per cent, of phos-

phoric acid (equal to 37-36 per cent, of tribasic phosphate of

lime). The nitrate of soda was sown in various quantities up to

4 cwt. per acre. Where 2 cwt. were put as a top-dressing, the

first application was on July 16, the second on July 28. Of the-

larger quantities, 1 cwt. was put in at seed-time, the rest at

intervals. The plant was very backward, but fortunately regular,

and it is certain that a quantity even of the nitrate of soda was
never thoroughly washed in. The roots- were pulled early in

November and weighed.

After due caution as to the danger of putting an arbitrary

money-value on dung, a computation of 5s. a ton was fixed, and
in the report a table is given showing the increase due to the

several manures over the produce of the unmanured plot, also

the cost per acre of manuring and the cost per ton of the

increased yield. The general result, however, is to show
the extravagant cost of the dung, and that the increase is

due to the artificials. We may, therefore, pass on to the next
Table, in which the increase over the dunged plots is given

;

and to this Table I append the plots on which no dung was
used.

The increase due to dung alone was about 2 tons only, the
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Cost per

Plot Manures per acre
Mangolds per

Increase of crop
over dunged

Cost per
acre for

ton of in-
creased

laud artificials yield of
mangolds

tons cwt. qrs lbs. tons cwt. qrs. lbs. £ s. d. & s. d.

F 12 tons dung, no artificials 11 17 3 24

J f 12 tons dung, 3 cwt. super-
}

10 9 1 24 none 0 8 3

D / 12 tons dung, 2 cwt. nitrate

' 12 tons dung, 3 cwt. super-

}

V

14 1 3 16 2 3 3 20 1 1 6 0 9 10

C phosphate, 2 cwt. nitrate

}

15 12 2 24 3 14 3 0 I 9 9 0 8 0

M ( 12 tons dung, 4 cwt. nitrate

/ 1 *? trine: flnnty ^ o\xr^, QntiPT*-

}
14 5 0 24 2 7 1 0 2 3 0 0 18 2

L J phosphate, 4 cwt. nitrate

[ of soda - ,
)

15 5

•

3 g 3 7 3 12 2 11 3 0 15 0

K cinder, 4 cwt. nitrate of

[

14 18 0 24 3 0 1 0 2 10 0 0 16 8

}j 12 tons dung, 2 cwt. guano 14 1 0 24 2 3 1 0 0 14 6 0 A QV O t7

E 1 12 tons dung, 2 cwt. guano,

1 2 cwt. nitrate of soda 1

14 11 3 4 2 13 3 8 1 16 0 0 13 4

12 tons dung, 4 cwt. guano, 16 4 3 12 4 6 3 16 1 9 0 0 G 8

H 1 12 tons dung, 4 cwt. guano, i

t 2 cwt. nitrate of soda . i
18 4 0 12 6 6 0 16 1 16 0 0 6 9

I
f
12 tons dung, 4 cwt. guano,

t 4 cwt. nitrate of soda . \
18 19 2 12 7 1 2 16 3 12 0 0 10 2

Increase over uu-
uiauured land

A
0

No dung, no artificials i

Ditto ditto 1 {
9 18 0 4 —

R j No dung, 4 cwt. nitrate of
\

13 6 2 16 3 8 2 12 2 3 0 0 12 6

N f
No dung, 4 cwt. basic cin-

1 der, 4 cwt. nitrate of soda
No dung, 3 cwt. superphos-^

\
12 7 2 20 2 9 2 16 2 10 0 10 2

P phate, 4 cwt. nitrate of 16 19 2 16 7 1 2 12 2 11 3 0 7 3

Q
(No dung, 6 cwt. guano, 4)
1 cwt. nitrate of soda . . J

18 18 0 0 8 19 3 24 4 6 6 0 9 7

estimated cost being SI. per acre, or 30s. per ton of increased

crop. It is probable that, as last year, superphosphate added to

dung did no good, though I must regard as accidental the lower

yield of plot J as compared with F. In last year's experiments

the produce was nearly identical on both plots. A comparison

of plots D and C, as also of E, and P, would lead to a conclusion

favourable to the use of superphosphate, at least when used with

nitrogenous manures. Nitrate of soda, 2 cwt. per acre, would
appear to have produced about 2 tons additional crop, and 4 cwt.

nitrate of soda to have been more effectual than 12 tons of dung.

Basic cinder proved inferior to superphosphate ; but the results

obtained with guano were decidedly satisfactory, 2 cwt. per
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acre having given about the same result as 2 cwt. of nitrate of

soda, viz. 2 tons per acre over the dung produce ; 4 cwt. of guano
per acre doing still more.

Looking at the results from an economical point of view, the

best results were given by plots P and Q where no dung was
applied, P (3 cwt. superphosphate, 4 cwt. nitrate ofsoda) yielding

an increase of over 7 tons per acre, at a cost of 7s. 3cl. per ton of

increase, and Q (6 cwt. guano, 4 cwt. nitrate of soda) 9 tons per

acre increase, at a cost of 9s. 7d. per ton. Omitting the cost

of dung, the guano plots H (4 cwt. guano, 2 cvft. nitrate of

soda), Gr (4 cwt. guano), and B (2 cwt. guano) gave the best

returns.

Mr. Dj-er made analyses of roots taken from the different

plots, and these showed the average percentage of dry matter to

be about 14^, which is a high figure, 12 per cent, being in any
ordinary season about the average. There were, therefore, much
more dry matter and less water in the roots than is usual, the

roots being thus much richer.

The total rainfall from January to the end of October was
only 12"03 inches, and the soil was very parched. The principal

conclusions drawn are these :

—

1. That, owing probatly to the extreme dryness of the season, dung alone

produced a comparatively small effect at an extravagantly high cost.

2. That the addition of artificials to-ibe dung increased the yield con-

siderably at a relatively diminished cost.

3. That the most efficacious artificials as additions to dung, both as

regards increased yield and cost of increased produce, were guano and nitrate

of soda used together.

4. That artificials alone proved much more economical than dung, or any

mixture of duug and artificials.

5. That nitrate of soda, whether with or without dung, did not produce

its maximum effect without the addition of phosphatic manure, such as guano

or superphosphate.

6. That basic cinder, although it increased the crop, did not act as well

as superphosphate.

7. That the roots, almost throughout the field, contained much more dry

or solid matter, and therefore less water, than roots grown in an ordinary

season.

In consequence of the dryness, which doubtless prevented the

manures from exercising anything like their full benefit, as seen
in the small produce, the Essex Committee considered it desirable

to repeat these experiments another year. The Experimental
Committee of the Royal Agricultural Society think this a very
wise course to adopt, and they further recommend that the tops
be weighed as well as the bulbs.
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II. The Eoyal Maxchester Lr\'£RP00L and North
Lancashire Agricultural Society.

The Experimental Committee of this society, under the

direction of Mr. Smetham, the society's chemist, and Mr.
Holland, their botanist, decided upon carrying out experiments

on the laying down of grass for permanent pastui'e, and also for

one, two, three, and four years' ley, these subjects being of the

most importance in the districts in which the experiments were
to be conducted.

The society has two stations, one at Saltney, near Chester,

and the other (more recently added) at Rostherne, on the estate

of Lord Egerton of Tatton.

A.

—

Grass Experiments at Saltney, near Chester.

The field selected is in the occupation of Mr. John Roberts,

and is 17 acres in extent. The soil is a strong one, 10

to 12 inches deep, with a clay subsoil. Wheat was the crop

in 1885, oats following in 1886. Five acres were laid down
with mixtures of grass-seeds suitable for permanent pasture,

whilst five other acres, comprising ten half-acre plots, were laid

down with different mixtures of clovers and grass-seeds, for one,

two, and three years' ley. Besides this, specimen plots of the

clovers and grasses were sown, and other plots laid out for the

cultivation of difierent varieties of potatoes.

All the plots were pastured up to March 28, 1887, and the

whole then manured with 3 cwt. of bone manure per acre. Each
plot was then divided, one half being hurdled off for mowing,
and the other half left to be fed. The hay was mown on July 2.

Mr. Holland remarks, with regard to the effect of mowing
permanent pastures during the first year, that the root was
clearly not so thick on the mown as on the unmown portions

;

and that this effect was felt by the grasses rather than the

clovers, which latter seem to liave suffered little. In the case

of the rotation plots the object is of course a different one, viz.

to get as much bulk as possible during the first year. Of the

different grass-mixtures plot 3 in the permanent pasture series

(composed of the stronger grasses only) seemed to be eaten off

best; and among the rotation grasses plot 6. The mixtures of

seeds sown -per acre in each case were as follows :

—

Plot No. 3.

2 lbs. Italian Eyegrass.

G „ Cocksfoot Grass.

5 „ Meadow Fescue Grass,

y „ Tall Fescue Grass.

1} „ Timothy Grass.

4 lbs. Meadow Foxtail Grass,

4 „ White Clover.

1 „ Red Clover.

1 „ Alsike Clover.
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4 lbs. Italian Ryegrass.

G „ Cocksfoot Grass.

3 „ Meadow Fescue Grass.

2 „ Tall Fescue Grass.

2 „ Meadow Foxtail Grass,

Plot No. 6.

3 lbs. Timotliy Grass.

3 „ Red Clover.

H „ White Clover.

ll ,, Alsike Clover.

As regards permanent pasture mixtures, no great difference

can be noted ;
and, indeed, time alone can settle the matter, some

grasses, e.g. Meadow Foxtail, only showing the fourth year.

As far as tlie experiments on rotation grasses have gone,

they would appear to be all against complicated and expensive

mixtures, plot 14. (22 lbs. Italian Ryegrass, and 10 lbs. Ame-
rican Eed Clover) having done as well as anything. Mr. Hol-

land especially comments on plot 1, a cheap mixture which has

formed a wonderfully thick sward and covered the ground very

quickly, and which was composed as follows :

—

Plot No. 1.

24 lbs. Devonshire Evergreen
Ryegrass.

4 ,, Crested Dogstail' Grass.

4 lbs. Wild White Clover.

h .„ Sweet Vernal Grass.

He adds that, though probably not generally to be recom-

mended on low-lying lands,' on poor land and in elevated posi-

tions such a mixture would lbe_ found very useful as a sheep

pasture. Of tlie separate specimen, plots, that of Bird's-foot Tre-

foil (Lotus cornicidatus) was the best and the most sought after

by the sheep when put^on it : 'so.much so, indeed, that they went

on it at the first opportunity .and kept it bare. On the plot

containing it as a constituent of the mixture, the same luxu-

riance was noticed. Mr. Holland says there appears to be some
difficulty in getting the - seed pure,, but attention should cer-

tainly be directed to'its further cultivation.'

B.—Grass Experiments at .Hostherne.

This, the second experimental station, had its origin in the

libei^ality of Lord Egerton .of. Tiitton, who, besides bearing the

cost, has placed at the society's disposal every facility for carry-

ing out the experiments. Upon a field planted one half with
wheat and the other half with oats, seeds both for permanent
pasture and for four years' and two years' ley were sown in the

spring of 1887. The plots are half an acre each in extent, each

mixture being sown in duplicate, in the one case in the wheat
crop, and in the other in the oats. The dry summer of 1887
has unfortunately militated greatly against obtaining a good
plant, and there is at present nothing special to record about

this experiment.
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III.

—

Norfolk Chamber of Agriculture.

The annual report of the Chamber contains the account of

another year of activity in the prosecution of experimental
enquiry, and in this Mr. F. J. Cooke, of Flitcham, has again

been indefatigable in his efforts, while Mr. Garrett Taylor and
Mr. Sapwell have been his able supporters.

Further experiments on barley have been carried out on the

farms of the above gentlemen under varied conditions :

—

A.

—

Experiments on Barley after Roots drawn the Land,

(a) Mr. Taylor's Farm at Whitlingham.

( 1 cwt. nitrate soda
12 „ superphosphate
Nothing

["2 cwt. nitrate soda
2 „ superphosphate

[ 1 „ muriate potash

\\\ „ sulphate ammonia
2 „ superphosphate

[1 ,, muriate potash

[ f „ sulphate ammonia
2 „ superphosphate
[l „ .muriate potash

f
1 „ nitrate soda

1 1 „ muriate potash

1^ „ nitrate soda
1 ,, nitrate soda

2 „ superphosphate

1 „ muriate potash
Nothhig

1 2 cwt. superphosphate

1 1 „ muriate potash

IJ ,, guano (10 per cent, ammonia) , . .

( Koots folded with sheep and a dressing of ^

\ cwt. fish salt, sown March 8

Duplicate—Roots folded, &c

Head-corn Straw

bushels cwt. qrs. lbs.

44-37 33 1 16

36-25 23 1 12

49-87 37 3 20

42-60 31 1 0

42-12 32 1 24

40-25 32 2 12

40-78 28 1 8

42-12 30 1 4

34-62 25 0 0

33-34 24 1 0

37-93 28 1 16

52-50 39 0 16

53-12 40 1 25

Here barley followed swedes, which had been manured with

4 cwt. of bone-flour, 1 cwt. of sulphate of ammonia, and 1 cwt.

of gypsum per acre, the produce being nearly 20 tons. Mineral

manures were sown for the barley on February 17, the barley,

guano, and sulphate of ammonia being put in March 7-9, and

the nitrate of soda top-dressing April 7. The produce of the

unmanured plots, even in a season like the last, was a high one,

viz. 35| bushels per acre, which gives an idea of the fertility of

the land. In consequence the increased jiroduce due to the
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manures could not be exceptionally large. Sulphate of ammonia
in such a dry year did not equal nitrate of soda in its results.

The highest yield was where 2 cwt. nitrate of soda per acre was
used in conjunction with superphosphate and muriate of potash,

viz. 49 bushels. Judging from plot 7, minerals would seem to

have helped the produce. Though plot 3 gave the highest and
an excellent return, the best-paying one was from plot 1(1 cwt.

nitrate of soda, and 2 cwt. superphosphate). In last year's

similar experiment, 2 cwt. superphosphates, 1 cwt. nitrate of

soda, and f cwt. muriate of potash per acre did best. The
results this year differ, therefore, only in respect to the advan-

tage of using the additional small quantity of potash-manure.

(6) Mr. Cooke's Farm, Flitcham (Old Sainfoin Field).

In this case white turnips was the crop drawTi off. Mr.
Cooke here carried out a plan which both he and I had, for some
time previously, had in contemplation, viz. by experimenting on
land which was known from previous experience to require

potash, to ascertain in what foiTQ it could be best supplied. In
the combinations of potash used on plots 1, 2, and 5, approxi-

mately the same quantity of potash (Kfi) per acre (about 56
lbs.) was applied in each case ; a rather less amount was given

to plot 6 (49 lbs.), and a double amount (112 lbs.) to plot 7.

The results were as follows :

—

Plot Manures per acre

Produce per acre

Head com straw

1

2

3

4

5

6

7

f 3 „ superphosphate
)

bushels

3312

28-62

16-37

20-62

34-50

3712

37-73

cwt. qrs. lbs.

23 1 20

20 3 20

14 0 20

13 1 12

19 2 0

20 2 16

24 3 3

The barley was sown on February 16, the mineral manures
being put on the day before, and nitrate of soda as a top-dress-
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ing subsequently, in two lots. The need of potash is shown by
the low produce of plots 3 and 4. Plot 3 (nitrate of soda and
superphosphate) was indeed the lower, but this was perhaps

due, as Mr. Cooke says, to the situation of plots 1, 2, and 3 not

being as good as that of the rest. The kainit also probably did

not give thoroughly satisfactory results owing to this cause ; at

any rate, it did not give as good results as were obtained from

the use of 1 cwt. per acre of either sulphate of potash or muriate

of potash, which gave about an equal return. The sulphate of

potash produced rather more com, the muriate more straw. The
best results, however, were obtained by using 1 cwt. nitrate of

potash per acre, the quantity of nitrate of soda being reduced on
this plot so as to give the same application of nitrate on this plot as

on the others. The yield, it will be noticed, was nearly as high

as on the plot on which double the amount of potash, as muriate,

was used. These are interesting results, which will well bear

repetition.

B. JExperiments upon Barley after Barley.

Mr. Cooke's Farm at Flitcham (Houghton Field).

This experiment was similar in some respects to the last-

mentioned, the relative effect of kainit and muriate of potash

being tried where barley followed barley. Common salt was
also used on one plot to see whether the beneficial results which
Mr. Cooke had obtained with muriate (chloride) of potash were

due to the potash, or possibly to the chlorine, in which latter

case common salt (chloride of sodium) should have answered as

well. The results were as follows :

—

Produce per acre

Plot Manures.pci; acre
,

Head corn Straw

bushels cwt. qrs. lbs.

2

1 3 27-37 18 0 16

2

2 ,, kainit . . . . . . . . .

2 3 „ superpliospliate . , •. •

I

27-75 18 0 16

2

3 „ common salt . . •. •. . -. . .

3 3 „ superpliospliate . . •

I

23-37 1.5 3 12

2 „ nitrate of soda . -. •

4 2 16-50 10 0 12

Nitrate of soda alone was practically the nothing plot. Salt

with superphosphate increased the yield by 7 bushels ; but both

the muriate and the kainit added yet another 4 bushels, and
•between them there was nothing to choose.
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C. Exjjeriment on Barhij (anmamired) after Mangolds

(manured).

Mr. Taylor's Farm (Whitlingham).

This experiment was to test the value, for a barley crop, of

the residue from the manures applied for the mangolds of the

year previous. The following table gives the results :

—

Produce per acre

Plot Manures per acre applied for mangolds in 1886

Head-corn straw per acre

bushels cwt. qrs. lbs

1 4300 26 2 4

2 41-25 27 3 8

25 0 246
^1

38-50

7

•)

23-00 17 3 12

13
.)

43-87 26 2 12

As to the difference between plots 6 and 7, it is stated in

the report to the Norfolk Chamber that plot 7 was almost cer

tainly inferior land, having produced 2 tons per acre less roota

than the unmanured plots, and over 13 tons less than plot 6.

Mr. Cooke discusses the interesting question whether irregularity

of soil alone accounts for the high result on plot 6, or whether

there is a residue from the nitrate of soda applied the year

before and still available for the succeeding barley crop. He
inclines to the belief that the latter may have been the cause,

after such an exceptionally dry season, and estimates that about

4 bushels of the increase was due to it. I am afraid I can hardly

follow Mr. Cooke in this. I would direct attention to a similar

case occurring in the Essex experiments on oats after mangolds
recorded in an earlier part of the present paper, where Mr. Dyer
makes what I think to be a very pertinent remark—viz., that

the increased corn crop after a heavier mangold crop is due in

all probability rather to the large accumulation of plant food in

the rootlets of the heavier mangold crop than to any residue

from nitrate of soda. At all events from plots so varying it

would be unwise to draw a definite conclusion. Fish guano in

the second year appears to have told well.

VOL, XXIV.—S. S, T
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D. Experiment on Mangolds after Wheat.

Mr. Sapwell's Farm (Aylsham).

This was undertaken chiefly with a view to determining
whether superphosphate was of use for mangolds, to see how

Plot Manures per acre Boots per acre Tops per acre

3 cwt. of salt

1 „ nitrate of soda
nitrate of sorla top-dressing

superphospl e . . , ,

salt

nitrate of soda
nitrate of soda top-dressing

Nothing
3 cwt. salt

2 „ nitrate of soda .....
nitrate of soda top-dressing

superphosphate . . '. . .

salt I ^ i

nitrate of soda ! i 1
*

J

nitrate of soda t'op-drfessing'

superphosphate "mixed with
bone- flour
nitrate of soda
nitrate of soda top-dressing

4 cwt. superphosphate
3 „ salt

muriate of potash ....
nitrate of soda
nitrate of soda, top-dressing

superphosphate
muriate of potash ....
nitrate of soda
nitrate of soda, top-dressing

10 loads dung i

3 cwt. salt

1 „ nitrate of soda
I ,, nitrate of soda, top-dressing

Nothing
10 loads dung
3 cwt. salt

1 „ sulphate ammonia....
1 „ nitrate of soda, top-dressing

10 loads dung
3 cwt. salt

\\ „ guano
1 ,, nitrate of soda, top-dressing

10 loads dung
5 cwt. fish salt

3 „ superphosphate ....
3 stone bone-flour

1 cwt. muriate of potash ....
^ ,, nitrate of soda
1 „ nitrate of soda, top-dressing

tons c\vt. qrs. lbs.

20 5 3 16

tons cwt. qrs. lbs.

5 0 0 0

22 8 3 20 5 7 2 0

14 1 1 0 3 1 1 0

21 1 3 4 5 10 3 6

21 11 0 8

17 7 3 12

19 12 3 2

19 2 2 0

20 16 1 10

13 0 0 20

21 14 3 8

19 18 3 0

19 16 1 20

5 6 3 4

3 11 3 4

3 14 2 26

4 10 0 10

4 0 0 0

3 6 2 22

5 4 0 22

4 6 2 2

4 10 0 0
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nitrate of soda could best be used, and if common salt were a

useful or necessary adjunct to muriate of potash. The results

are given in the table on page 274.

On comparing the plots 1 and 2, and also plots 4 and 5, the

addition of superphosphate will be found to have given about

2 tons more in the fii'st case and half a ton more in the second.

The Norfolk experiments of 1886 and 1887 have consequently

shown no very decisive advantage from the use of superphosphate

for mangold, at least on the particular land experimented on.

The addition of a small quantity of bone-flour to superphosphate

would not appear to be required, and the joint use of salt and
muriate of potash was evidently not requisite. Lastly, the

smaller dressings of nitrate of soda were equally efficacious with

the larger, but the season may have had much to do with this

in not effectually washing in these top-dressings.

Further experiments were carried out at Whitlingham,
Aylsham, and Flitcham, upon swedes, but the results, owing to

the dry season, are of very uncertain nature. The report to the

Norfolk Chamber contains also records of several additional

experiments (e.g. on pasture, rotation seeds, clover, sainfoin,

&c.) conducted by the Chamber on their own account, and more
specially of local interest.

A meeting of the Special Experiments Committee of the

Royal Agricultural Society of England was held at 12, Hanover
Square on March 6, 1888, when delegates from various local

societies attended, and the reports, of which the foregoing is an
abstract, were duly presented. In the course of the discussion

an opinion was expressed, and appeared to meet with general
approbation, that it would be very desirable in a future year to

plan one particular experiment to be carried out simultaneously
in their several districts by the local societies affiliated for this

purpose with the Royal Agricultural Society.

XIV.

—

Report on the Field and Feeding Experiments at Wohxirn,
conducted on behalf of the Royal Agricultural Society of
England during the year 1887. By Dr. J. Augustus Voelcker,
B.A., B.Sc, Consulting Chemist to the Society.

Experiments on the Continuous Growth of Wheat,
The experimental plots were prepared for sowing at the beginning
of October 1886. Mineral manures were sown on October 11,
and Browick wheat at the rate of 9 pecks per acre was dibbled
in, October 13-16. The wheat was well up by November 16,

T a
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and there was a good plant throughout the season. The farm- '

yard manure for the dunged plots 10b and 11b was made by
four Hereford bullocks which were put in the pits and fed for 21

days, November 22 to December 13. During this period they
I

consumed :—decorticated cotton-cake, 2 cwt, 2 qrs. ; maize-

meal, 4 cwt. ; white turnips, 30 cwt. ; wheat-straw chaff, 5 cwt.

;

and they were supplied with 12 cwt. of wheat-straw as litter. '

The dung after being made was removed from the pits and
j

kept under cover until February 11, 1887, when it was found to
;

weigh 24 cwt. 1 qr. 26 lbs. On the same day plots 10b and 11b

were dressed with the dung in quantity to supply per acre

respectively 100 lbs. and 200 lbs. of ammonia.
Throughout January there was continued frost, but the

j

wheat did not appear to suffer at all. The cold weather, accom-
panied with snow at intervals, continued throughout February, '

right on to March 21, when it broke. The plots were harrowed
j

on March 28
;
transplanting was done on April 1, hoeing on

April 13, followed by horse-hoeing. The nitrogenous top-

dressings of ammonia-salts and nitrate of soda were sown on
|

plots 2, 3, 5, 6, 8a, and 9a, on April 29. Eain fell on May 2, 3,
j

and 4, and washed the manures in well. By May 7 the weather
i

had turned warm, and the top-dressings of nitrate of soda had
already by that time begun to tell. The effects of the ammonia- I

salts were also \-isible by May 9. On May 12, the plots were
|

hoed the second time. The plots on which nitrate of soda had
been put appeared throughout stronger than those dressed with
ammonia-salts, the more ready solubility of the former telling

in the dry season. The wheat grew well, and, during the
]

long drought which succeeded the rain of June 3 and con-

tinued till after harvest, it did not appear to suffer much, form- i

ing a striking contrast to the shallower-rooted barley. It has
j

before been remarked that the soil of Stackyard Field, though
so light in character, is well adapted for suffering extremes both

of wet and drought ; its open character, especially with a plant

like wheat, enabling the rootlets to find their way readily to the

lower and moister levels of the subsoil. Plot 9a (heavy di'essing

of nitrate of soda) was a big crop and went down somewhat,
appearing too much for an ordinary season. Plot 6 (smaller

dressing of nitrate of soda) on the contrary stood up well, as did

plot 5 (smaller dressing of ammonia-salts). Towards harvest it

was noticeable that the plots 2 and 5 (ammonia-salts) ripened

some considerable time before the corresponding nitrate of soda

plots. Plot 3 (nitrate of soda alone), like 9a, went down
somewhat.

On August 5, after close examination of the wheat plots,
i

puparia of the Hessian fly were found on some of them ; other
j

I
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fields in the neighbourhood had also been visited by this pest.

By August 9 the attack had extended to all the wheat plots
;

specimens were collected and forwarded to INIiss Ormerod, the

Society's Consulting Entomologist, for identification, and she re-

ported on the attack as being that of the Hessian fly. Consider-

able damage was tilso done by the corn saw-fly. Coming so near

harvest, it would appear that the Hessian fly attack had but a

trifling effect on tlfcj crop, which was cut on August 15, and
stacked in the field on August 19. The straw was cut rather

high up, and the stubble turned in at once, to prevent further

mischief. The corn was thi'ashed October 18-21, dressed and
weighed October 25-28. The results are given in Table I.,

page 278.

The plots are ;^-acre ones, with the exception of the A's and
B's, which are |- acre each.

The season, a very dry one, was not on the whole unfavour-

able to the wheat crop, and the results stand considerably above

those of last year. They resemble nearly the produce of 1885,
and are decidedly above the average of the last ten years. On
the unmanured plots the yield was 21 "3 bushels and 24"6 bushels

per acre against 12-2 bushels and 14-5 bushels in 1886, the

average of the ten preceding years being 17 bushels. Mineral
manures used alone gave even a poorer result, viz. 17'7 bushels.

Ammonia-salts proved decidedly inferior to nitrate of soda

this year as a top-dressing; this was probably due in great

measure to the extreme drought. When ammonia-salts were
used alone, the increase was only 3 bushels over the average of

the unmanured plots, but with nitrate of soda the highest produce
since 1881 was obtained—viz. 35 bushels. Combined with
mineral manures, ammonia-salts (200 lbs. per acre) gave only

3 bushels more, but nitrate of soda (275 lbs. per acre) similarly

combined yielded 40-2 bushels, or nearly 8 bushels more than
the average. When double the amounts of ammonia-salts and
nitrate of soda were used, 36'5 bushels in the one case and 43"8

bushels in the other were obtained. The omission of these

nitrogenous manures for a single year (they having been applied

last in the spring of 1886) reduced the produce to 2 7 "4 bushels

and 20 '3 bushels. It would thus appear that there was more
residue remaining from the previous application in 1886 of

ammonia-salts than from that of nitrate of soda, the crop on the

nitrate plot being even below the unmanured one. In the case

of the dunged plots, the application of four tons per acre pro-

duced some benefit, the yield being 30-2 bushels; eight tons of

dung gave 36-9 bushels per acre. Where no dung had been
applied since 1882, there was still an increase of three or four

bushels above the unmanured crop.
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Table I.

—

Produce op Continuous Wheat. Eleventh Season, 1887.

PiioDucE PER Acre

Mastres per Acre

Unmanured
( 200 lbs. ammonia-salts, containing 50

\

\ lbs. ammonia I

(275 lbs. nitrate of soda, containing i

I Nitrogen = 50 lbs. ammonia . >

,200 lbs. sulph. potash, 100 lbs. sulph.-i

J soda, 100 lbs. sulph. magnesia, 3j -

\ cwts. supei-phosphate of lime .
'

[200 lbs. sulph. potash, 100 lbs. sulph.]
' soda, 100 lbs. sulph. magnesia, 3^ I

1 cwts. superphosphate of lime, and f

\ 200 lbs. ammonia-salts .... J

/200 lbs. sulph. potash, 100 lbs. sulph.]
I soda, 100 lbs. sulph. magnesia, 3| I

I

cwts. superphosphate of lime, and
[

\ 275 lbs. nitrate of soda ... J

Unmanured
( The same minerals as in 8b, and 400 i

I lbs. ammonia-salts 1

, 200 lbs. sulph. potash, 100 lbs. sulph.

•j
soda, 100 lbs. sulph. magnesia, 3|

I cwts. superphosphate of lime
jThe same minerals as in 9b, and 550 i

1 lbs. nitrate of soda J

, 200 lbs. sulph. potash, 100 lbs. sulph. i

]
soda, 100 lbs. sulph. magnesia, 3^

^ cwts. superphosphate of lime . . J

'No manure (having received manure")
as 10b in each of the five seasons [

'

previous to 1882, but none in 1882 I i

or since) j

Farmyard-manure, estimated to con-,
|

tain nitrogen = 100 lbs. ammonia,

)

made from 672 lbs. decorticated
cotton-cake, 1,075 lbs. maize-meal, .

8,064 lbs. turnips, 1,344 lbs. wheat-

'

straw, as food ; and 3, 174 lbs. wheat- 1
j

straw as litter. Weight about 4 tons

/

^No manure (having received manures

I

as llB in each of tlie five seasons'
previous to 1882, but none in 1882 f

[ or since) J

,Farmyard -manure, estimated to con-,^

' tain nitrogen = 200 lbs. ammonia,
made from 1,344 lbs. decorticated
cotton-cake, 2,150 lbs. maize-meal,
16,128 lbs. turnips, 2,688 lbs. wheat- \
straw chaff, as food ; and 6,348 lbs.

wheat-straw as litter. Weight
1 about 8 tons

Dressed Com

2,094 36-9

Weight
Number

1
°*

Bushels
f

Weight
per

Bushel

Straw, Ch^ff,
&c.

lbs. lbs. cwts. qrs. Ib^.

1,290 21-3 60-45 17 3 11

1,541 261 5908 22 1 14

2,071 350 5916 29 0 10

1,063 17-7 60 06 16 2 16

1,697 29-7 5714 28 3 26

2,373 40-2 5912 37 1 22

1,378 24-6 55-92 19 2 26

2,050 36-0 56-25 36 3 12

1,514 27-4 55-33 23 0 2

2,526 43-8 57-75 45 2 8

1,200 20-3 59-25 17 2 8

1,510 26-4 57-17 21 0 8

1,716
:

30-2 56-83 25 3 22

1,678 27-8 66-67 22 1 24

66-88 31 2
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Experiments on the Continuous Growth of Barley.

The farmyard manure for the plots 10b and 11b was made
by four Hereford bullocks which fed for twenty-one days at the

same time, and consumed the same amount and kinds of food

as those which made the dung for the continuous wheat plots.

The dung, after removal from the pits, was put under cover, and
weighed on February 23, 1887, being then applied to the plots 10b
and 1 1b, so as to supply to them 100 lbs. and 200 lbs. of ammonia
per acre respectively. The plots were ploughed and rolled

February 28 to March 3, and mineral manures sown broadcast

on March 8, and harrowed in. The barley, nine pecks per acre of
" Golden Melon," was drilled on March 22. Owing to continued

cold weather it was slow in showing itself, but came through
about April 16. It made, however, but little progress, and the

growth throughout was unsatisfactory—first the cold and then
the drought being altogether against it, causing the yield to be
small and the straw exceptionally short. The plots were har-

rowed April 18-23. On May 5 nitrogenous top-dressings

(similar to those used for the wheat) were sown. Rain fell on
the next day, and the effect of the nitrate of soda was clearly

discernible on May 18. By May 21, the ammonia-salts also

showed slightly the result of their action. During June and
July there was a long spell of drought, in the course of which the
barley felt very much the want of rain. The nitrate of soda
plots, as with the wheat, were stronger than those dressed with
ammonia-salts ; but here again the ammonia plots ripened more
quickly, though the manure appeared to impart to the crop a

sickly reddish colour. Very striking also was the effect of

mineral manures added to nitrate of soda (plot 6) as compared
with nitrate of soda alone (plot 3), the minerals appearing to

produce much earlier ripening.

The Hessian fly, which attacked the wheat on May 5, did not
so early attack the barley, but by August 9 it appeared on all the
plots, though apparently doing but little damage. The barley,

which was a poor short crop, was cut on August 15, and carted
and stacked August 18 ; the' ground was ploughed immediately
after and the stubble turned in, to prevent future damage from
the Hessian fly. The barley was dressed and weighed October
25-28 ; the results are given in Table II., page 280.

As in 1886, the produce was a very low one, the results of
the two years being very similar, and considerably below the
average of the preceding ten years. The straw was also very
short, and in the case of one plot only (plot 9a, mineral
manures with 550 lbs. nitrate of soda) was the general average
reached. The unmanured plots yielded 19-9 bushels and 20*4

bushels per acre, against 19-2 bushels and 18-2 bushels last
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Table II.

—

Produce of Continuous Barley. Eleventh Season, 1887.

Masobes per Ache

Peoduce per Act.e

Dressed Corn

NYeight
Number

of
Bushels

Weight
per

Bushel

Straw, Chiff,
<te.

lbs. lbs. cwts. qrs. lbs.

1,078 199 540 11 1 5

1,621 30-3 53-54 15 2 24
1,600 30-7 5207 17 2 20

1,140 221 51-6 12 2 1

1,782 33-5 5312 19 3 6

2,.353 43-8 .53-75 25 2 18

1,082 20-3 5315 10 2 20

2,346 430 54-55 23 2 20

1,628 29-6 55-08 15 3 20

2,846 541 52-63 32 2 24

1,416 25-8 5t-83 12 2 24

1,368 25-3 64-08 14 0 22

1,344 24-8 541

7

12 1 10

1,942 35-5 54-75 18 2 13

1,776 32-3 55-06 17 0 14

Unmanured
200 lbs. ammonia-salts, alotie , . .

275 lbs. nitrate of soda, alone . . .

j" 200 lbs. sulph. of potash, 100 lbs. sulph.
]

\ of soda, 100 lbs. sulph. magnesia, -

\ 3|^ cwts. superphosphate of lime .

)

(
200 lbs..sulph. of potash, 100 lbs. sulph.

|

J of soda, 100 lbs. sulph. of magnesia, I

I

3| cwts. superphosphate of lime,
[

\ and 200 lbs. ammonia-salts . . ./

poo lbs. sulph. of potash, 100 lbs. sulph. \

J of soda, 100 lbs. sulph. of magnesia, (

1 31 cwts. of superphosphate of lime, f

I and 275 lbs. nitrate of soda . . J
Unmanured

j The same minerals as in 8b, and 400

1

1 lbs. ammonia-salts )

(200 lbs sulph. of potash, 100 lbs. sulph.
-j

J of soda, 100 lbs. sulph. of mag-nesia,
[

[
3^ cwts. of superphosphate of lime

j

f
The same minerals as in 9b, and 550 i

1 lbs. of nitrate of soda j

200 lbs, sulph. of potash, 100 lbs. sulph. \

of soda, 100 lbs. sulph. of magnesia, I

3 1 cwts. of suiDerphosjihate of lime]
No manvire (having received manure i

as IOb in each of the five seasons I

previous to 1882, but none in 1882
|

or since) J

Farmyard-manure, estimated to con-
tain nitrogen = lOOlbs. of ammonia,

I

made from 672 lbs. decorticated
cotton-cake, 1,075 lbs. maize-meal, I

8,064 lbs. turnips, 1,344 lbs. wheat- f

straw chaff, as food; and 3,174 lbs.

\vhe.at-straw as litter. AVeight about
j

~ 4 tons

I

No manure (having received manure]
as llB in each of the five .seasons I

previous to 1882, but none in 1882
[

or since) . J

(Farmyard-manure, estimated to con-\

tain nitrogen = 200 lbs. ammonia,
made from 1,344 lbs. decorticated

cotton-cake, 2,150 lbs. mai'ze-meal, I

16,128 lbs. turnips,2,688 lbs. wheat-
straw chaff, as food ; and 6,348 lbs.

wheat -straw as litter. Weight
about 8 tons
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year, the ten years' average being 23 bushels. Mineral manures
alone gave 22'1 bushels; ammonia-salts alone, 30'3 bushels;

and nitrate of soda alone, 30 '7 bushels. The last two results

are nearly identical, which is unlike what was noticed in the

case of the wheat crop ; both are, however, considerably below

average. Ammonia-salts combined with mineral manures gave

only 3 bushels per acre more, but nitrate of soda raised the

produce by 13 bushels. These nitrogenous top-dressings, when
used, as with the wheat, in double quantities, produced in either

case 10 bushels more than when used in single amount; the

yields were—with ammonia-salts and minerals, 43 bushels

;

with nitrate of soda and minerals, 54'1 bushels. This latter

result is the only one which reaches the average of the ten

former years.

Where nitrogenous manures, applied last in the spring of

1886, were omitted for a single year, the produce fell to 29-G

bushels in the case of ammonia-salts, and to 25'8 bushels in

that of nitrate of soda, thus showing, as with the wheat, that

there was more residue left from ammonia-salts than from

nitrate of soda, and also that there is more residue of these

nitrogenous top-dressings available for a subsequent barley than

for a wheat crop, when each is grown continuously. The appli-

cation of 4 tons and of 8 tons per acre of farmyard manure
gave increases of 5 bushels and 1 2 bushels per acre respectively.

Reference is here directed to a summary by Sir J. B. Lawes
of the continuous wheat and barley experiments during ten

years, 1877-8G, which appears in another part of the present

number of the ' Journal.'

The Rotation Experiments.

It will be borne in mind that, on the conclusion of the

second 4-course rotation in 1885, an altei'ation of the original

plan was made, in consequence of decorticated cotton-cake not

having shown itself superior as a manure to maize-meal similarly

used. With the object of testing if this was due to any over-

fertility of the land, and with the view of exhausting this, if

existing, the four plots of each rotation were divided by a cross-

path into eight plots of half an acre each. On four of these plots

the rotation is continued as befoi-e, though the manurial treatment

is not so heavy or so frequently repeated, while on the other four

plots the same crops are grown in rotation without manure, and
carried off the land entirely. In this way it is believed the

true differences of manurial value may be brought out, aud the

question of over-fertility settled.

Rotation No. 1.—Four acres. 1885, tares (2 acres); peas

(2 acres). 188G, wheat (4 acres). 1887, swedes (4 acres).
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That tlie year was a disastrous one for root-growing will be

readily admitted. It was with difficulty indeed that a plant

could be obtained, and, as it was, the mangolds which were

sown on April 28 on plots 5, G, 7, and 8 without manure, and
which it was intended to cart off entirely, never came up suffi-

ciently to form a plant, and had eventually to be ploughed up
and the land re-sown with swedes. Plots 1, 2, 3, and 4 were
drilled on May 23 with 3 lbs. per acre of swede seed, 3 cwt. of

superphosphate being sown broadcast before the drill. Despite

the terribly dry weather, the jilant was fair ; it was set out on
June 17. The re-sowing of plots 5, 6, 7, and 8 with swedes

took place also on June 17, 3 cwt. of superphosphate being used

as before. This fortunately came up by June 25. The want
of rain was of course greatly felt, and later on the plant became
badly mildewed. Of the two sets the later sown fared rather the

better. The roots were pulled and weighed November 21-29,

and the weights were :

—

Table III.

—

Produce of Swedes (Rotation No. 1) m 1887.

ri,oTs

J-Acre Manures per Acre

( 3 cwt. superphosphate (after i

i wheat—cotton-cake plot) I

( 3 cwt. superphosphate (after >

t wheat—maize-meal plot) J

13
cwt. superphosphate (after"]

wheat with artificial I

equivalent of cotton-cake
[

dung) j

13
cwt. superphosphate (after^

wheat with artificial I

equivalent of maize-meal
|

dung) I

j 3 cwt. superphosphate (after i

1 wheat—cotton-cake plot) i

1 3 cwt. superphosphate (after i

I wheat—maizo-mcal plot) /

13
cwt. superphosphate (after

wheat with artificial

equivalent of cotton-cake
dung)

13

cwt. superphosphate (afters

wheat with artificial
[

equivalent of maize-meal f

dung)
J

Produce per Acre

Roots

Tons cwt. qrs. lbs

10 18 1 20

9 17 3 20

11 0 0 4

8 19 3 8

10 14 0 8

9 17 1 12

9 14 1 4

8 8 3 14

Leaves

Tons cwt. qrs. lbs.

1 3 0 14

0 16 1 12

1 4 2 20

0 19 2 4

1 8 0 22

0 18 1 8

0 17 2 0

0 17 2 16

Produce per
Acre of
Wheat in

1886

Bushels

20-5

20-3

151

2515

23-4

24-8

24-8

It may be remembered that the crop of 1885 (tares and
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peas) failed, and too much reliance must not be placed on the

wheat results of 1886, owing to the uneven plant. Still, taking

together the root crop of 1887 and the previous wheat crop of

1886, it is clear that the cotton-cake plots produced higher

results than the maize plots. For instance, plot 1 (cotton-cake)

has yielded 20^ bushels of wheat and 11 tons of swedes, against

15^ bushels of wheat and 10 tons of swedes in the case of plot

2 (maize-meal). Similar differences are observable in the case

of the other plots, the cotton-cake plots always coming out

the better. The fact that between the upper half of the field

(plots 1, 2, 3, and 4) and the lower (plots 5, 6, 7, and 8) there

was practically no difference in the swede crop, is not to be won-
dered at, inasmuch as the tares and peas both failed in 1885,

and, no manure being applied to the wheat in 1886, the treat-

ment of both halves was thus practically alike.

Rotation No. 2.—Four acres. 1885, swedes (2 acres), man-
golds (2 acres); 1886, barley (4 acres); 1887, tares (2 acres),

peas (2 acres). The peas (Sangster's White, No. 1) were drilled

on plots 5, 6, 7, and 8, on March 5, 1887, at the rate of 2

bushels per acre ; and the tares in the same quantity on plots

1, 2, 3, and 4, on March 10, both without manure. The peas

were cut and harvested July 23-30, and the tares the first week
in August. Both lots were thrashed October 18-28 ; the results

are given in Tables IV. and V. below.

The crops were not nearly as heavy as those of 1886. It may
be remembered that it was on this rotation, in the case of the

barley of 1886, that the first indication of the high yield due to

cotton-cake as against maize-meal was observable ; and here to

Table IY.—Produce op Tares (Rotation No. 2) in 1887.

Manures per Acre

(No manure (after barley

—

\ cotton-cake plot) . . .

/No manure (after barley

—

t maize-meal plot) . .
•

No manure (after barley with
124 lbs. nitrate of soda, arti-

ficial equivalent of cotton-
cake dung)

No manure (after barley with
no manure, artificial equi-
valent of maize-meal dung)

,

Produce per Acre

Weight

cwt. qrs. lbs.

11 3 22

11 2 51

10 0 1

9 0 9

Number i Weight
of per

Bushels Bushel

209

201

17-2

15-8

lbs.

63-85

64-52

65 06

64-21 13 0
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Table V.

—

Produce of Peas (Rotation No. 2) in 1887.

Plots
i-Acre

Manures per Acre

(No manure (after barley—

i

1 cotton-cake plot) . . . /

fNo manure (after barley—

i

I maize-meal plot) ... I

I

No manure (after barley with 'v

124 lbs. nitrate of soda— I

artificial equivalent of cot-

1

ton-cake dung) .... J

C
No manure (after barley with \

\ no manure—artificial equi- v

( valent of maize-meal dung)
j

Produce per acre

Weight)
Xumber

of
Bushels

Weight
per

Bushel
Straw, &c.

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

20 0 0 34-6 64-8 17 1 3

17 1 7 29-8 65-07 14 1 3

13 3 ICi 24-2 64-31 13 1

9 10 161 64-44 15 3 11

some extent this is continued. Still, tares and peas are at best

uncertain crops, and were only sown because clover, owing to the

alteration of the plan of the experiments, had not been sown
with the barley. The evidence of unexhausted fertility is

strong when it is remembered that the plots 5, 6, 7, 8 produced

in 1885 11 tons of mangolds, which were carted off entirely;

then, without further manure, 35 bushels of barley ; and now
(still without manure) 30 bushels of peas.

Rotation No. 3.—Four aci-es. 188G, tares (2 acres), peas (2

acres); 1887, wheat.

The tares and peas were both reaped in 188G, and the suc-

ceeding wheat (8 pecks of Browick wheat per acre) was drilled

on Oct. 23. It ripened well, though towards the close it was
badly attacked by the Hessian fly. It was cut and stacked

Aug. 11-13, 1887. On account of the attack by Hessian fly

the stubble was cut quite 9 inches high, which accounts for the

very small yield of straw recorded.—(See Table VI. opposite.)

Rotation No. 4.—Four acres. 1886, swedes (2 acres),

mangolds (2 acres)
; 1887, barley.

The swedes on the one half of the rotation had been grown
in 188G with 3 cwt. mineral superphosphate per acre, the

produce being :

—

Plots Manures

Cotton-cake plot

Maize-meal plot

Artificial equivalent of cotton-cake dung .

Artificial equivalent of maize-meal dung .

Produce of Swedes
per Acre in 1886

tons cwt. qrs. lbs.

4 13 8 20
8 15 2 4

7 15 2 20
7 9 1 10
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The root crop being so small, the whole of it was fed off by

sheep, with additional foods as follows :

—

Plot 1 (half-acre) . . with 200 lbs. decorticated cotton-cake

,,2 „ . • • }) 200 lbs. maize-meal

„ 3 „ . • . „ no purchased food

)i 4 • t • )} >y >j !>

A little wheat-straw chaff (70 lbs. per ^ acre) was also given

to the sheep. On plots 3 and 4, artificial equivalents of the

cotton-cake and maize-meal dung respectively were applied to

the succeeding barley. The sheep were put on the roots Dec. 2,

1886, and finished them by Dec. 31. After ploughing, barley

(8 pecks of " Golden Melon " per acre) was drilled on March 24,

1887, over the whole rotation. The nitrogenous manures were

sown on plots 3 and 4 on May 10.

On the lower half of the rotation, mangolds had been grown
in 1886, the produce being :

—

Plots" Manure Produce of Mangolds
per Acre in 1886

5

6

7
8

Artificial equivalent of cotton-cake dung . .

Artificial equivalent of maize-meal dung . .

tons cwt. qrs. lbs.

17 8 1 2
'19 1 1 20
'19 18 3 14
!18 13 2 14

These were carted off entirely. The barley (of 1887) did

not make much progress at first owing to the continued cold,

but came up fairly well, and was cut and harvested Aug. 12-16.

The results are given in Table VII. on p. 286.

From these figures it will be seen how striking was the

difference when even such a small crop of swedes had been fed

off by sheep, and when mangolds, 10 to 16 tons per acre, were
carted off entirely. The top-dressings of nitrate of soda on plots

3 and 4 would appear to have been rather more effectual than

the dung; the difference between the cotton-cake and the maize-

meal, though indicated, is not very pronounced.

Experiments on the Comparative Manurial Values of
Decorticated Cotton-cake and Maize-meal, conducted
IN Lansome Field.

1885, barley; 1886, broad clover; 1887, wheat. On
October 16, 1886, 9 pecks per acre of Essex rough-chaff wheat
were dibbled, this variety being tried for a change of seed. It

is worthy of remark that, while the red wheat sown on all the

ether fields suffered from the Hessian fly attack, this white
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wheat was not affected at all. The crop was cut and harvested

July 29-August 5, 1887 ; the results are given in Table VIII.

The duplicate uumanured plots show considerable difference,

but taking the mean of them we find that for the third consecvi-

tive year the highest result has been obtained by the decorti-

cated cotton-meal used direct as manure (plot 3), while on this

plot the most straw also has been produced. It is probable that

plot 1 more truly represents the unmanured produce, but the,

entire crop was but a poor one on this land.

Crawley Mill Farm is situated near Wobui'n, Bedfordshire
;

the soil is a very light reddish loam, about nine inches deep,

with a subsoil of almost pure sand.

Rainfall at Woburn during 1887, taken at 8 a.m. daily at
Crawley Mill Farm.

January
February
March .

April .

May ,

June .

Inches

1-79

0-41
105
1-33
1-30

1-69

July .

August
September
October
November
December

Inches

0-64

0-85

177
0-96

2'19

106

Total rainfall in year l.'j-Oi

Rainfall in 1882, 1883, 1884, 1885, 1886, and 1887.

1883 1883 1884 1885 1886 1887

15-0428-14 24-20 17-84 24-97
!

25-05

During the Harvest Months op August and September
the Rainfall was—

1883 1884 1885 1886 1887

4-63 2-76 6-65 2 61 2-62

XV.

—

Annual Report for 1887 of the Consulting Entomologist.

By Eleanor A. Ormerod, F.R.Met.Soc, Torrington

House, St. Albans.

During the twelve months since I rendered my preceding annual

Report, there have been constant applications regarding in-

jurious insects. These have chiefly been regarding the attacks

of the Hessian fly, the corn saw-fly, and also the ribbon-footed

VOL. XXIV.—S. s. U
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corn-fly to corn stems; the attacks of eel-worms to oats and
clover ; and, likewise, there has been a very large amount of

correspondence, and very satisfactory communication, regarding

ox warble-fly, showing the great benefit arising from destruction

of the maggots.

Amongst the com attacks, that of the Hessian fly has been
reported by the largest number of observers, although in the

individual instances (as far as reports to myself show) it has

not been as serious in its damages as the Chlorops twniopus, the

ribbon-footed corn-fly, which has long been here.

In my report on Hessian fly made to the Council in

November, I mentioned that four kinds of tlie British parasites

which I had forwarded to Moscow to the inspection of Dr.

Lindeman had been found by him to be Russian species. I

have since been in communication with Professor liiley, Ento-

mologist to the Department of Agriculture of the United
vStates, during his stay in England, and he still further confirms

the fact of our British parasites being Russian forms. Professor

Riley's opinion is of great value from his personal knowledge of

the subject. After two days' investigation of specimens reared

from British puparia, together with Russian specimens for-

warded to him by Dr. Lindeman, he has placed in my hands a

short account of the result of the examination, and I submit a

list of the scientific names of these British j^arasites.

They are as follows:— 1. riati/gastci' minutus ; 2. Semio-

tellus nirjripes ; 3. Mupelmus Karschii ; 4. Merisus intermedins

;

5. Tetrastichiis Rileiji ; 6. Eurj/scapns saltator, all species of

Lindeman, and 7. Dacnum senilifi, Hald.

This result of the investigations of Professors Lindeman and
Riley puts an end up to the present date to any reason for sup-

posing that the Hessian fly attack has been brought to us from

America. The parasites above mentioned are excessively

minute four-winged flies, which can only be certainly identified

by comparison of specimens, as there are not full descriptions

or figures attainable. Probably two, if not three, of the kinds

will be found to be similar to (or to minutely resemble) British

kinds pi-eviously known here; but this point will be further in-

vestigated.

Tlie examinations as to presence of flax-seeds in imported

straw have still been continued at Hull by JMr. Edmund Riley,

more especially with reference to the very large imports of eggs

from Russia. As some of these come over in straw of rye, which

is one of the corn crops liable to infestation, mischief might be

feared, but 1 am informed by IMr. E. Riley, who is investigating

on my bdialf (and is perfectly qualified for an examiner), that

the straw is mostly cut above the second joint. I have myself
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had a sample sent, showing that the straw was f o bruised to

shreds to make it soft for packing material that it appeared

hardly possible it could have flax-seeds adhering to any of it

;

further, I have obtained information, through one of the largest

egg importers, that the straw used for packing eggs from the

Russian districts whence the eggs are long in transit, has to be

artificially dried. This is done by placing it in heated rooms in

racks, which would very effectually kill the chrysalids.

As the watch on straw has now been going on since the

spring of the year, and in all the straw and sweepings from

different countries searched by many different observers (though

quantities of things resembling "flax-seeds" at first sight

have been sent me for identification), we have only found

one single puparium, I think we may now discontinue the

work.

From last season's experience, there does not seem to be

any reason to anticipate serious damage from Hessian fly,

excepting what may occur, more or less, to barley. The point

which is of the greatest importance now, as a measure of

prevention, is the complete destruction of the "flax-seeds"

which are found in the fine siftings and rubbish beneath the

thrashing machines. If this is not done, each centre of neglect

will be a centre of infestation to the neighbourhood.

Many communications were sent to me regarding Chlorops'

attack on barley. This occurred (speaking generally) in much
the same districts of England that were affected by Hessian fly,

and were often not distinguished from it. Very little about it

was reported to me fi'om Scotland, and two of the worst attacks

were in the south of England. In the samples of one of these,

the ears had not freed themselves from their sheaths, and the

plants were stunted down to only about seven to nine inches

high ; in the other the ears in some instances were hardly

freed, and the stem betweerk the highest knot and the ear only

about an inch and a half or two inches long. The direct

injury from the gnawing of this corn-fly maggot extended half

way up the ear.

The reports agreed in great amount of damage being done
•—usually stated (generally) as very " serious," " considerable,"

and so on. But the only precise estimates sent were of loss of

one-third of the crop, and of one bushel an acre. From the

samples forwarded, I have no hesitation in considering the

damage to have been of a most unusiial amount, which I

believe to have been owing to the unusual heat and drought of

the past season.

This attack has long been known in England, and it is on
record with localities given that in 1846 from half to two-thirds

u 2
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of the barley crop was destroyed by it at various places ia the

east of England.

The injury is caused hj this corn-fly—the Chlorops tceniopus

(which is a stumpy-made, two-winged fly, black and yellow in

colour, and only about one-eighth of an inch long)—laying its

egg on or near the lowest part of the ear, and the maggot which
hatches out gnawing a channel down one side of the stem to the

uppermost knot. This blackened furrow, and the ear often

injured at the lowest part, and frequently unable to free itself

from its sheath, are the special signs of Chlorops' attack.

Various recipes are given for checking this attack, but I

believe that a healthy growth where the plant is neither gorged
by damp in the water furrows, nor dried and unmanured on bad
ground, where I have specially seen it, is the best method of

preventing loss from it. But judging by records and my own
experience for fifteen years or more, I know no reason to

expect a recurrence of this, which has been our worst corn

attack of the last season, unless we have again a season of

exceptional heat and drought.

Corn saw-fly attack (that of the Cephus ])y(]mceus) was also

unusually observed last season, and was certainly very injurious

in some localities, though not nearly as much reported to me as

Chlorops. This saw-fly is a small black-and-yellow, four-winged,

and somewhat wasp-like fly, and does harm by its maggot
feeding within the corn stalks, travelling up through the knots,

and then down again, and ending by biting the stem nearly

through in a ring just about ground level when the corn

is nearly ripe. As a matter of course, the stem falls easily,

and in common circumstances may pass as storm-broken, but

in last year's alarms the fallen straw attracted unusual atten-

tion.

This attack, like that of Chlorops, has long been here. I

have had personal knowledge of it myself as long as about

eighteen years ago ; it has been recorded as abundant as far

back as the year 1835, and though widely distributed on the

Continent of Europe, I am not aware of it being recorded

amongst the injurious insects of America. I mention the above

points in consequence of great alarm having been expressed

as to this being a new attack now being imported from

America.

As the maggot goes into chrysalis at or below ground level,

in the stump which it has itself sawn the top off", there is not the

slightest fear of it being imported in either seeds of any kind or

straw, and any recurrence of last season's attack from the chrys-

alids now in the stumps may be easily and surely prevented by
skimming and dragging the roots and stubble, or collecting
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them in any way preferred, and burning them. As the saw-fly

does not come out until early summer, attack is thus easily

checked.

A rather serious attack affecting various kinds of corn, but

with us more especially affecting autumn-sown wheat, has been

reported for some years, and with the help of Mr. Meade, of

Bradford, I have traced this from specimens reared by myself to

the frit fly—the Oscinis frit—a small two-winged fly, of which

the maggot feeds within the young shoot, and sometimes much
harm is done thereby in spring, unless there are sufficient un-

attached shoots to cany on growth. As this attack cannot be

caused by anything else than the autumn brood of frit flies

laying their eggs on the plants, I should advise that, in infested

districts, the sowing should be as late as possible, so that the

flies might be dead before the wheat sprung.

Other corn attacks, as of moth caterpillars, to the ears, or

stacked with the straw ; likewise of granary beetles, and
especially of gi'anary weevils, have been reported ; but it is

worth notice that the Cecidomyia tritici, the British wheat

midge, producing the well-known " red maggot," and corn

aphides, have been very little reported.

I have given particular attention to the Angidllulce , or eel-

worms, which last year I reported as haxmg been found to cause

tulip-root in oats, and which it appeared likely would be found

to cause the special form of disease in clover known as " clover

sickness." For several months I procured specimens of diseased

plants, and examined them myself to the best of my ability, and
also forwarded samples to the Netherlands to the skilled exami-

nation of Dr. J. G. de Man, of Middleburg, and Dr. J. Eitzema
Bos, Professsor of Zoology at the Royal Agricultural College,

Wageningen.
The result has been that we found that in plants affected by

the true " clover sickness " there was presence in all its stages

of the same kind ofeel-worm—namely, the Tylenchus devastatrix,

Kuhn, which causes the "tulip-root" disease in oats; the disease

known as " stem sickness " in rye, and also attacks other plants

too numerous to mention. This eel-worm was present in the

truly clover-sick plants, in all conditions and stages—male,

female, larvae, and eggs.

The proof of the kind of Tylenchus being the same in all the

attacked plants has been given by Dr. Ritzema Bos, showing
that they would take the infestation from each other. Onions

(which are liable to this disease) when sown by him on earth

mixed respectively with "clover-sick" plants, "tulip-rooted"

oats, &c., were found to become infested by the Tylenchi
;
and,

reversing the order of the experiment, oats sown by him on
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earth containing " clover-sick " plants, and also on diseased

onions, were found to become "tulip-rooted."

The investigation showed that clover suffered from various

causes, and notably from fungi, and various kinds of eel-worms

were present in decayed stems, &c., but where specimens of true
" clover-sick " plants were sent, there were the Tylenchi in such

numbers and conditions as to point them out as the cause of the

disease ; and also in the most sevei-e and well-marked attack the

shoots or buds along the main clover shoots had the same kind

of swollen and stunted appearance that we find in other cases

of Tylenchus attack.

The only note sent in this year of an entirely successfal

application to the diseased clover was top-dressing with a

mixture of sulphate of potash in large proportion, together

svith sulphate of ammonia and steamed bone-flour. This

brought on the crop very satisfactorily. The history and habits

of this mici'oscopic eel-worm have been gone into before, but a

broad xiesv of this case appears to be that oats, clover, and
onions are the most liable of our common crops to this attack.

The Tylenchi likewise infest some of our common weeds, and
can remain for a great length of time alive in the surface soil

of infested fields. Therefore deep ploughing, which will put
the minute worm too far down for it to come up again, is a very
desirable measure.

Inquiries were also forwarded regarding such common crop

pests as wii'eworms, " rust," i.e. fly maggot attack to carrots,

cabbage butterfly, caterpillars, &c., &c., and also regarding

turnip grub (the caterpillar of the Turnip or Dart moth, the

Agrotis segetum), which has done great mischief to turnip bulbs

in many places during the autumn, and is very likely still at

work where the weather is not too sevei-e. From the circum-

stance of this cateii^illar living through the winter, it is very

desirable to skim and stir the surface of fields that have been
badly infested, for if the caterpillars are thrown out of their

shelters they will be killed by bad weather, though mere cold

would not hurt them in their shelters in the ground. " Blight,"

as it is called, that is, attack of aphides on turnips, has been
very bad, but there does not ajipear to be a hope of checking
this attack until some plan can be arranged for washing, as

with aphides on hops.

Amongst insects injurious in fruit-farming the grubs of the

Pear Saw-fly, and likewise the Phuto^ifus (a small mite which
causes a gall growth of the leafbuds of black currants), were
troublesome, but both these attacks can be easily kept in hand,

and the extremely simple method of preventing attack of the

winter moth caterpillars in spring by smearing bands round

i
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orchard trees so that the wingless moths cannot get up them to

lay eggs noiv, is being well carried out, and found to answer.

This is important to fruit-farmers, for the caterpillars are exces-

sively destructive. Various other crop and fruit attacks were

reported, to all which I gave requisite attention.

In regard to cattle insects, the attention paid to warble

attack has been highly beneficial. About twenty-two thousand

copies of the leaflet on "Ox Warble" have been distributed, and

the simple measures recommended are reported by very large

numbers of cattle-owners to answer excellently, both in destroying

the maggot, and (consequently on this maggot not being allowed

to develop into a fly) in preventing much of the galloping from

warble-fly attack in summer. We are really at last undermin-

ing the idea that dozens of maggots an inch long feeding in the

hides of the cattle are only a sign of health. Communications

have also been sent in about the ox gad-fly (Tahanus bovimis)

and also the horse warble-fly, and one or more kinds of horse

bot-fly (Gastero2)hilus) ; but as the latter attack is a regular

subject for veterinary treatment, I have merely given such

points of the history of the insect as were requisite to my cor-

respondents.

Specimens have also been sent me of the sheep's-nostril

maggot, the larva of the fly known as the Geplialemyia avis.

These had been taken from the head of a sheep badly affected

with the disease known as the " gids," and were considered by
the sender to have been taken out of the brain. As it is a not

uncommon belief (even to the extent of affecting the sale of

sheep's heads at the season when the maggot is to be found)

that it harbours in the brain, and also as it is quite possible

that the maggots in their earliest stages could make their way
through minute orifices into the brain, I have carefully investi-

gated the matter.

The head of another sheep from the same flock, suffering

under the same symptoms, was sent me, and opened surgically,

and not a trace of maggot pi-esence was found ; but it showed
severe presence of the well-known hydatid attack, producing
the various symptoms known as " gid " or the " giddies." Other
heads were brought, showing this attack in the brain, or

maggots high up in the nostrils, and the two attacks might
occur together ; but there was nothing to give any reason to

suppose that the maggots existed and grew to maturity in the

brain. I think it is worth while to maintain this, as the possi-

bility has been brought forward on somewhat high authority.

The general work in ray department continues steadily to

increase. In the preceding year (188G) the number of letters

written by myself in reply to inquiries on subjects directly con-
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nectecl with injurious insect matters, or requisite coincident

correspondence, was approximately eleven liundi-ed. In the year

1887 it was more than fourteen hundred. Much of the increase

turned on correspondence regarding warble attack, Hessian fly

and other corn-straw attacks, and crop eel-worms.

Besides British correspondents, I have had much communica-
tion with leading entomologists in our own colonies, also in the

United States and in various European countries, and I wish to

acknowledge with thanks the very serviceable and courteous

assistaiice which they have invariably afforded in any points of

difficulty.

XVI.

—

Annual Ecport for 1887 of the Consulting Botanist. By
"W. Carruthers, F.R.S., P.L.S., 41 Central Hill, Norwood,
S.E.

During the past year I have attended to 311 applications

from members of the society, referring mainly to seeds for

permanent pasture. The general result of my examination of

pasture seeds testifies to the continued maintenance of their

improved quality ; there is, however, evidence to show that a

large quantity of utterly bad seed finds its way into the hands
of the farmers. Thus, in seeds bought from seven merchants in

the east of England, the white clovers contained 10 per cent, or

more of weeds, and the red clovers and alsikes had seeds of

dodder besides other weeds. The timothy was ergotted, the

cocksfoot was very impure, one sample containing no less than

34 per cent, of other and worthless seeds ; and even the rye-

grass was made the vehicle of spreading Yorkshire fog on the

land, one sample containing 12 and another 15 per cent, of this

grass, which is never eaten by stock unless under the greatest

necessity. In some cases of these seeds, the gei'mination was
very low. Trefoil germinated in one case only 3G per cent.,

and in another not more than 20 per cent., red clover 34 per

cent., white clover 47 per cent., and cocksfoot 41 and 43 per

cent. The committee wished to publish the names of the firms

which had supplied these seeds, but the member of the society

on whose behalf the examination was made objected, and failed to

give the information necessary to justify the taking of this step.

During the past year I have met with only a single case of

meadow-fescue which contained ryegrass in such quantity as

to show that it had been introduced for the purpose of adultera-

tion ; there was 20 per cent, of ryegi'ass in the sample. Indeed,

it would seem as if the ryegrass liad been in some quarters a

scarce comippdity, for a sample of pui'c and good meadow-fescue



Annital Report for 1887 of the Consulting Botanist. 297

was supplied to a member as ryegi'ass, and charged, I suppose,

the price of ryegrass. The germination of the meadow-fescue

was high, the average showing nearly 96 per cent., and in no

less than 12 per cent, of the samples every seed placed in the

germinating case produced a plant. One sample of tall fescue

contained 12 per cent, of ryegrass, but the other samples were

entirely free from it. The average germination of this species

was 74 per cent.

Cocksfoot has been somewhat impure, as much as 20 per

cent, having contained considerable quantities of Yorkshire fog.

The germination averaged 76 per cent., but one sample con-

tained only 6 per cent, of living seeds. It consisted almost

entirely of empty husks, and was apparently the chaff from

which "shelled" seeds had been obtained. It must have been

placed in the market in the first instance as a deliberate fraud,

and though the member who purchased it satisfied himself that

the merchant from whom he had it was innocent, it is impos-

sible for me to understand how any merchant could have passed

such a sample through his hands without detecting that it was
only chaff. It shows that much has yet to be done before all the

members of the seed trade are intelligently acquainted with what
they are dealing in.

The smaller fescues were free from weeds, and their germina-

tion was satisfactory. It is not easy to get true sheep's-fescue,

the smaller seeds of hard fescue being frequently sold for that

grass. But the small fescues

—

-fine grasses^ as they are often

called— are of little vahae in pasture, their slender wiry leaves

affording little food ; and hard fescue is on the Avhole the better

of the two. Timothy, with the exception of the ergotted sample
referred to, was throughout good, and the average germination

was no less than 97 per cent. Meadow-foxtail often contains a

large proportion of Aira ccespitosa. The germination of foxtail

is very irregular. The average of the samples examined during
the past year was 62 per cent. ; the highest sample reached

88 per cent., and the lowest fell to 33 per cent.

Of the meadow-grasses, Poa trivialis, or rough-stalked

meadow-grass, was of the best quality. The seeds were pure, the

germination averaging 79 per cent. This is important, as this

species is certainly the best of the meadow-grasses. Three
samples of Poa pratensis yielded only one, four, and fifteen

plants to the 100 seeds, and the same number of samples of

Poa nemoralis germinated only 12, 15, and IG per cent. These
were sent to me along with good samples of Poa trivialis, and
were probably obtained from the same merchants. The seeds

of the Poas early lose their vitality, and those that are carried

over even for a single year become very greatly deteriorated,
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They should not be used, ov, if used, it should be in such largely-

increased quantity as to make up for the loss of vitality. Sweet
vernal grass gave only a little over 50 per cent, of germination

in the average. One sample had a considerable mixture of the

annual vernal grass (Antlioxanthum puellii), and another had a

large quantity of the minute seeds of the Wood Rush (Luzida

campestris). Only one sample of fiorin was free from ergot.

Considering the questionable value of this grass, it seems to me
more than doubtful whether a farmer is not paying too great a

price for it when he almost certainly introduces with it the

dangei'ous ergot into his pasture.

The clovers have been more impure than usual. Over a half

of the white clovers contained an appreciable quantity of weeds,

and in some the quantity was considerable. In the red clovers

40 per cent., and in alsikes 20 per cent., contained impurities,

and in most of these the seeds of dodder were among the im-
purities. This dangerous weed, being smaller than the clover

seeds, could easily be separated from them by a cleaning-machine

;

but, unhappily, not a few seed-merchants do not know the seeds

of dodder, and, consequently, they ignorantly distribute the un-
clean seed. Some even deny that the dodder can be detected

in the clover seed. It is not met with among the seeds of white

clover, but is too frequent in alsike and red clover. Last

summer a member lost a considerable quantity of spring tares

from dodder appearing and rapidly develojiing on them. The
loss was the greater because of the want of food during a dry
summer. The germination of the clovers has been satisfactory;

there has, however, been a considerable range in their vitality.

In some extremely good samples of red clover every seed ger-

minated, but one fell so low as 34' per cent., while in alsike the

best germinated 98 per cent., and the worst was not more than

30 per cent., that is to say, three pounds of the poorer seed in

these two clovei'S would be required to produce the same number
of plants as would grow from one pound of the better samples,

though possibly the price per pound of each was the same.

Having been informed bj' Mr. De Laune that Mr. Moore, of

the Royal Botanic Gardens, Glasnevin, Dublin, had been gi'ow-

ing for some years an experimental plot of the ti'ue cowgrass

(Trifoliiim medium), I applied to Mr. Moore with the view of

procuring some of the seed. He has been so good as to send

me a small quantity, which I propose to sow at Wobum along-

side of the ex])erimental clover plots. This is a truly perennial

plant, and is the only red clover specially fitted for permanent
pasture. The ])lant has a zigzag stem, taking an obviously

different direction at each leaf, and the round head of flowers is

borne on a short, leafless stalk. The two species can be easily
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determined when in seed, as in the red clover (Trifolium pra-
j

tense) there is a single seed in the pear-shaped pod, and the pod i

opens by the top falling off, while in cowg-rass (Trifolium

medium) there are two seeds in the oblong pod, and the pod opens ^

along the edges like the pod of a pea. The seed also is more
heart-shaped than in the red clover. Sinclair recognised the

importance of cowgrass sixty years ago, but he found it hard

then to purchase the seed—now it is impossible. All the seeds

now sold under the name of cowgrass belong to varieties of red

clover, and these differ among themselves just as the varieties

c# cultivated wheat differ. I have reason to hope that the true
\

cowgTass may be soon available to the farmer.
j

Different estimates are formed of the germinating value of >

mangold seeds. They are obtained from the seed-merchant,
|

not as separate seeds like clover or turnip, but enclosed in a

compound fruit, each containing two or three seeds covered by
the enlarged fleshy base of the calyx of so many flowers. Each i

fruit should consequently produce two or three plants. These '

plants when they grow are, however, j^roduced so close to-

gether that they are of no practical use to the cultivator, and
have to be carefully thinned out. In testing the mangold seed

I have determined whether each compound fruit would produce

a plant ; others have taken each seed that germinated into ac-
"

count, and consequently record good mangold ''seed" as grow- i

ing—say, 180 per cent. This, of course, means that of the seeds I

in 100 compound fi'uits, amounting in all to 200 or 250, 180
have grown. As the farmer must, however, consider each com-
pound fruit as if it were a single seed, it seems the only fair

way to test it from that point of view, and so to determine how
far each " seed " supplied by the merchant is available to pro-

duce a i^lant.

XVII.

—

Annual Report for 1887 of the Consulting Chemist.

By Dr. J. Augustus Voelcker, B.A., B.Sc, 12 Hanover
Square, W.

The number of samples analysed in the Society's laboratory

during the past year was, in all, 1,615; of these 1,536 were
analyses made for members of the Society, 56 were in connec-

tion with the Woburn experiments, and 23 analyses on behalf

of local Agricultural Societies carrying out experiments in

conjunction with this Society. At the end of this Report is

given a list of the diffei'ent kinds of analyses, and their number.
Of the 1,615 samples analysed, nearly 700 have been of

feeding-cakes. Bj' far the larger proportion consisted of linseed-
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cakes
;
indeed, the chief feature of the analytical work of the year

has been that performed in connection with linseed-cakes, their

adulterants, and the methods of detecting and estimating the

same. It is hardly too much to say that the practice of mixing
foreign seeds and other materials with linseed, previous to

pressing it into cake, reached its climax in 1887. The Royal
Agricultural Society has for a long time contended for the purity

of feeding materials, and the increase of adulteration has led to

renewed activity on its part, as is evidenced by the Quarterly

Reports of the Chemical Committee in the present number of

the ' Journal.'

During the year I took an opportunity kindly offered me of

inquiring personally into the manufacture of linseed-cakes more
or less impure. One of the chief points that forcibly impressed

itself upon me was the impossibility of judging from the figures

of analysis alone whether a linseed-cake were a pure one or not,

and the necessity of a special microscopical examination in all

doubtful cases. This is a practice which I am glad to find has

since been taken up by other chemists, as the necessity has

become more and more apparent. Of the materials used to

adulterate linseed-cakes, the one now most frequently occurring

is rajje refuse, or rape seed from which the oil has been extracted

by chemical means. The following table gives analyses of linseed-

cake made from pure seed, and of other cakes made from the

same seed after admixture with different pei'centages of the

aforesaid rape refuse :

—

Pure
Unseed
cake

Linseed
cake with
5 % rape
refuse

Linseed
cake with
10 % rape
refuse

Linseed
cake with
30 % rape
refuse

10-29 12-28 10-97 11-32

Oil 12-66 11-33 10-53 1060
Albuminous ccmpountls (flcsh-form-

28-59 29-57 28-93 30-87

Mucilage, digestible fibre, kc. . . . 34-85 32-37 35-19 31-07

8-07 8-81 8-80 10-16

5-54 5-64 5-58 5-98

100-00 100-00 100-00 100-00

' Containing nitrogen .... 4-57

-59

4-73

-80

4-62

•59

4-94

1-09

Taking these figures, there is not one single constituent

that could be pointed out as indicating the least suspicion of the

cake being impure. The sand is not high in any of them, nor

the woody fibre exceptional. In the mixtures containing 5 and

10 per cent, respectively, there is but little more of either than



Annual Export for 1887 of the Goimdtin^ ChemUt. 301

in the pare linseed-cake, and even where 30 per cent, of the

adulterant is added, there is not more than frequently occurs

with pure cakes. Nothing in short is to be gathered from the

figures alone so far aa this particular adulterant is concerned.

The result of my inquiry and a careful examination of all

the points involved led me to suggest that the following should

be the requirements which a linseed-cake should satisfy in orde r

to be fairly termed a pure one :

—

1. That it bs made from sound seed of not less than 95 per cent, purity,

subsequently well screened.

2. That it contain no ingredients of a poisonous or deleterious nature.

3. That it be entirely free from sophistication of any kind.

4. That it contain not more than 2 per cent, of sand.

5. That it be sold in good, mercliantable condition.

The Merchandise Marks Act, which was brought forward

shortly after my visit, had immediately the effect of causing

the word " pure " to disappear almost entirely from the brands

and invoices of seed-crushing firms, though some few firms of

high standing, confident in the quality of their cakes, have had
the courage to keep to it. There never was a time when farmers

should more strongly insist upon having only pure cakes sup-

plied to them, and make a point of getting a guarantee for the

cakes being so. It is a frequent practice for a manufacturer

or dealer to put forward an analyois giving merely the percentage

figures of the different constituents. But it must be remembered
that it cannot be a matter of indifference whether what is

stated in an analysis as '-oil" is linseed, oil or some other of

inferior value ; and similarly whether the nitrogen and other

elements arise from linseed or from some less valuable material.

I would urge this necessity of insisting upon pure cake being

used, inasmuch as, so soon as admixture of any kind is admitted,

there is no limit to its quantity or its natm'e ; for this reason

I have been unable thoroughly to accept what is known as the
" 95 per cent, pure " standard, for it leaves out of account the

important point as to the nature of the remaining 5 per cent.

Nor has chemical analysis yet arrived at that point at which it

is possible to say, after the seed has been crushed, whether
•5 per cent, or not of foreign seeds previously existed in it

;
only

an approximate result at best can be obtained.

The information given in the Quarterly Reports of the

Chemical Committee makes it unnecessary for me to refer in

detail to other adulterants in frequent use ; I may briefly say
that in addition to rape, cockle-seed, mill-sweepings, niger-

seed, locust-bean, and hemp have been the principal ones.

American linseed-cakes have generally been pure, though,

as usual, hard-pressed. In English-made cakes the percentage
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of oil has not on the whole decreased, and several firms, I have

reason to believe, have done well in offering cakes guaranteed

to possess a high percentage of oil. Last year I commented on
many instances that had come under my notice, of sand existing

to a large degree in linseed-cakes. This year, I am happy to say,

there has been a decided decrease in the quantity, though the

2 per cent, margin, which I have ventured to suggest in my re-

commendations for "pure" cake, is still too frequently exceeded.

In a great number of cases which have been brought under

the notice of the Chemical Committee, cakes have been offered

to purchasers at prices at which it is impossible to produce a

pure cake ; and while the doctrine of caveat emptor may to a

certain extent apply, and purchasers should not allow themselves

to be tempted too much by low prices, it is I think far worse

that unscrupulous traders, by offering such inducements, and
professing cakes to be pure which are not really so, should

undersell honest makers of pure cakes.

Decorticated Cotton-Cal-e.—As predicted in my last year's

report, the percentage of oil in this kind of cake has gone lower

and lower, until it is quite a rarity to come across a cake having

even 12 per cent, of oil. This lowering of the oil has been accom-
panied by inferior mechanical condition, and I have had many
instances brought before me where feeders have given up the

use of this cake on the latter ground. Still, here and there a

good cake is occasionally to be found, one or two firms showing
an aptitude for picking up a good cargo as soon as it arrives.

The following is a case in point :

—

Moisture 10-15

Oil 1507
' Albuminous compounds (flesh-forming matters) . 40-12

Uigjestible fibre, &c 19-51

Woody fibre (cellulose) 3-70

Mineral matter (ash) 5-45

10000

Containing nitrogen . . . , , 7-38

This was a rich and soft cake, and in June 1887 it cost only

61. 5s. a ton, delivered in Oxfoi'd, which is a price by no means
more than much inferior qualities of decorticated cotton-cake

were selling for at the time. Indeed, I find generally that the

good cakes cost no more than the bad ones.

Undecortlcated Cotton-Calces have been generally free from

impurity, though the complaints aa to the husk being very coarse

and having much cotton-wool still adhering to the seed are far

from imcommon. The following two analyses are those of a

kind of cotton-cake known as " Brazilian Cotton-Cake," which,

whilst approaching the decorticated cotton-cake in composition,
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has not the husk so much removed, and frequently has a con-

siderable amount of hair still attached to it from the bags in

which it has been pressed. As the vendor in one case rightly

remarks, " it is very roughly crushed and requires care in using
;

only about half the usual quantity should be given." I would
go a step further and say that this kind of cake is not one which
I could recommend for use at all.

Moisture 010 10-4o
Oil 11-17 1090

^ Albuminous compounds (flesh-forming matters) . 42-80 35-90

Digestible fibre, Sec 25-06 2G-50
"VVoody fibre (cellulose) 6-77 lO BO
Mineral matter (ash) , 5-10 5 G5

ilKKX) ICXHJO
^ Containing nitrogen ..... G-8-1 5-74

Hape-Gake, used as manure, has been hard to obtain pure or

of good quality. Admixture of earth and dirt is very frequent,

and cannot arise purely from accident, at least in the following

sample which I examined :

—

Moisture 7-13
^ Organic matter ........ 56-97

Phosphates . . . . . . . . , 3 95
Alkalies, &c. 3-35

Sand 28-60

ioooo
' Containing nitrogen ...... 3*56

Equal to ammonia ...... 4-3?

Rice Hush.—A sample of rice husk was sent to me, of which
the following is the analysis :

—

Moisture 8-98

Oil . . . . 1-50

Albuminous compounds (flesli-forming matters) . 2-63

Starch, digestible fibre, &c 33-59
Woody fibre (cellulose) 38-53

^ Mineral matter (ash) 14-77

Too^
' Containing niirogen ..... ••12

^ „ silica 13-08

This is a material which has but very little feeding value.

Niger- and Sunflover-Cake.—The following analysis may be
found interesting :

—

Moisture 902
Oil . . . 7-50

' Albuminous compounds (tiesli-forming matters) . 31-00
Mucilage, digestible fibre, &c 27-64

Woody fibre (cellulose) 15-57

Mineral matter (ash) 9-27

100 00
' Containing nitrogen 4-96
- Including .sand , 3 04
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The price of this was M. a ton. The fibre, it will be noticed,

Was considerably higher than in linseed-cake, and bearing in

mind the nature of the materials, I hardly think it compares well

with linseed-cake.

Peruvian Guano.—-The improvement in respect of guano
lioticed in my last report has been continued

;
and, generally

speaking, the samples submitted have agreed well with the official

analyses given, and the guanos have not been at all dear as

compared with other manures.
Fish Guanos.—Last year I gave the results of determination

of oil in several differeiit samples, and spoke of the variation

found in them. In two samples sent to me by a member of the

society, which were both charged at the same price, I found the

oil to vary considerably, one sample containing 11-4 per cent.,

and the other 21-9 per cent.

Sud-Galce.—A sample of this manure was sent to me with

the request that I would determine the amount of potash pre-

sent, of which it was said to contain a large quantity. It was
stated to be made from the washings of wool after the oil had
been squeezed out. The following is my analysis :

—

Moisture 15-6G
* Organic matter 34'29
Phosphate of lime........ traces

103
904

39-92

10000
' Containing nitrogen . . . . . . 1 '81

Equal to ammonia . . . . . .2-19
' Including potash (K^O) -27

Equal to sulphate of potash . , . . . '51

It will be seen that the amount of potash was very small,

whilst there was nearly 40 per cent, of sand. The price, 20,s'.

per ton at the works, would hardly bear the additional 10s.

chargeable for carriage in the case under notice.

Sewage Sludge.—A rather large number of samples of this

material have been sent me during the year. As showing the

great variety among them I append the following analyses :

—

Carbonate of lime
- Alkalies &c.

Sand .

Moisture
Organic matter
Phosphate of lime

Carbonate oflime
Oxide of iron, alumina, alkalies,

Sand

Containing rtitrog'en

Equal to ammonia

No. 1. No. 2. No. 3.

58-40 43 01 45-45

l4-8() 12-85 12-43

1-08 •2fi 3-53

14-61 5 23 24-43

2-24 4-(;4 3-34

8-84 34-01 10-82

100-00 100-00 100-00

•fiO •49 -7:1

•72 •69 -87
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It is, of course, evident tliat very much depends on the

proximity of the place of manufacture to the field on which the

sludge is to be applied
;
indeed, this is generally the deciding

factor. However, the above analyses show that in different

sludges the composition varies greatly also. No. 1 cost about

is. 6d. per ton upon the land, and this could not be considered

too much ; for spreading on grass land it would be serviceable.

No. 2, costing about the same, would, I was informed, require

screening as well ; it is decidedly inferior in quality to No. 1

,

and far too dear. No. 3 is the richest of all, having consider-

ably more phosphates, and also being higher in ammonia. This

sludge, I was told, was put on rail free of charge, the cost

of can-iage to the sender of the sample being ll*. '3d. a ton.

Though well worth having if near at hand, it would only just

about cover the cost of carriage. These sewage manures, when
sufficiently dry, as some of them are, might I think be usefully

employed for mixing with concentrated artificial manures for

the purpose of diluting them and procuring better distribution.

Ba^c Cinder.—I was in hopes of being able to report

the results of some experiments on swedes which I have con-

ducted with this material, upon two difierent fields at Woburn,
especially as considerable public attention has been directed to

basic cinder, which, if found to be of pi-actical value, must
prove a valuable addition to our supply of phosphatic manures.
Unfortunately, however, owing to the extreme drought, the

results, so far as the basic cinder is concerned, are not satis-

factory ; but so much is due to the untoward weather that it

would be unfair to draw any conclusion as to the efficacy of the

manure.

I have contributed the following Papers to the ' Journal ' of

the Society during the year :

—

1. Report on the Field and Feeding Experiments at Woburn
during the year 1886.

2. Report of Experiments on Ensilage at Woburn, 1886-87.
3. Sheep-Feeding Experiments at Woburn during 1886-87.
4. Report on the Experiments conducted in 1886 by Local

Agricultural Societies in conjunction with the Royal Agricul-
tural Society of England.

ZiM of Analyses madefor Members of the Eoyal Agricultural Society

of Englandfrom December 1, 1886, to November 30, 1887.

Feeding-cakes 633
Compound-cakes 23
Feeding-meals 37
Superphosphates, dissolved bones, and compound) gq_
manures /

Guanos ......... 50
VOL. xxrv'.— S. S. X
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List of Analyses—continued.

Coprolites 3
Bones, bone-meal, &c 103
Ilefuse-manvu-es 66
INIanure-cakes 36
Fish-manures ........ 27
Dried blood 4
Wool-dust and shoddy . 27
Nitrate of soda 42
Kaiuit and potash salts 30
Sulphate of ammonia ....... 33
Soot 6
Lime, limestone, gypsum, marls, minerals, &e. . , 7
Soils 26
Watei-s 89
Examinations for poison 8
Ensilage 10
Miscellaneous 4

1559
AVoburn experiments, analyses for . . . , 56

Total .... IGlo

XVIII.

—

Qaarterlij Ilcjiorts of the Cheiibical Coniiuittee.

Aphil, 1887.

1. The Committee insert the following case and the corre-

spondence to show how very flexible is the makers' definition of
" i^ure " cake.

The Committee cannot accept this definition of " pure."

On October 2, Mr. W. Wright, of Wollatou, Nottingham,

sent for analysis a sample of linseed-cake. Dr. Voelcker's ana-

lysis and report were :

—

" October 9, 1886.

Moisture 12-06

Oil 10-40
^ Albuminous compounds (Hesh-formiui,' matters) . 24-19

Mucilage, sugar, and digestible fibre . . . 36-00

Woody fibre (cellulose) 8-73
- Mineral matter (ash) 8-62

10000
' Containing nitrogen .'5-87

'-' Including sand ;!-78

" This is by no means a pure cake—was it sold to j-ou as such ?

"J. Augustus Voelcker.''

Two tons of this cake had been purchased, at 71. 17s. 6d. per

ton, from Messrs. H. & F. Warhurst, Queen's Walk Wharf,
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Nottingliam, agents for Messrs. Alfred Denniss & Co., 191 High
Street, Hull. The invoice was as follows:

—

" cieptember 4, 1886.

To 2 tons P. Lin. Cake
|

7/17/G
|
15/. 15s. Od. \

"

In reply to Dr. Voelcker's iuquiiy, Mr. Wright said that the

cake was sold to him as pure. A few days later he forwai-ded

the following correspondence :—

" Alfred Denniss & Co., 191 High Street, Hull

:

October 21, 1886.
" Messrs. H. & F. Warhurst.

" Deak Sirs,— ... 95 per cent, cakes have from 1 to 3 per cent, of

sand in, according to the class of seed used. The finest Baltic Seed has, say,

5 per cent, ash, of which about 1 per cent, is sand. E. J. seed-cakes of

the finest quality about 7 per cent, ash, which contains about 2 to 3 per cent,

sand. Of course, no sand would be added in manufacture of the cakes.

Thus you see that sand is more or less in all cakes, and the percentage rises

or falls accordmg to the price paid for the cake.
" As to the term pure cake, that term has no definite meaning. It is a

term of degree. The highest class cakes containing 95 per cent, purity are at

the highest price, and, as the price declines, the percentage of purity does

—

there being 30s. diS'erence between K.G.'s and 95 per cent., but the delivery,

we believe, sent to your friend mmj accidentally have been not quite up to the

usual standard. The E. J. seed has pieces of earth here and there which
are riddled out, but dust is left and this makes ash.

" In all cakes not 95 per cent, the percentage of ash will be rather high

—

say in B.W., W.H., and B.
" We shall be glad to have the further report your friend speaks of. Did

he expect 95 per cent., think you ?—Yours faithfully,

" A. Dexxiss & Co."
" The K.G.'s are nice, very, to-day—new seed."

" Alfred Denniss & Co., 191 High Street, Hull

:

October 22, 1886.
" Messrs. H. & F. Warhmst.

" Dear Sirs,—We think you will find the percentage of purity in the
K.G.'s as high as in any other cake at the same price. We enclose analysis

of a 95-per-cent. cake containing nearly 8 per cent, of ash, which would have
at least 3 per cent, of sand. This by Dr. Voelcker, and the price is 8/. 5s.

in Hull. If Dr. V. be told the price of the K.G.'s, we think he will say it

is worth the money paid.
" Will you please send us part of the cake analysed that we may have it

tested, also copy of Voelcker's analysis and report ? He may have made an
error, and any one who circulates erroneous reports we shall hold liable. If

any error has been made in the delivery we shall be glad to take the cake
back or make compensation, but the inferiority must first be tested by our-

selves.—We are, yours trul}-, *' A. Denniss & Co."

" Nottingham."

The following letters passed :

—

" W. Wright, Esq. " December 1, 1886.

''Dear Sir,—I am obliged for the correspondence sent me. I ought to
tell you in reference to Messrs. Alfred Denniss & Co.'s letters, that my re-

marks as to the cake being by no means pure, were not confined at all to the

X 2
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sand in the cake, though the amount of that is sufficiently large. The cake,

besides this, contains a large quantity of foreign seeds and starchy bodies.

Among these foreign seeds I find Cotton-seed, Niger, and Polygonum, in some
amount. The impurities account for the cake being lower in nitrogen than

it ought to be.— Yours faithfully, "J. Augustus Voulcker."

" Wollaton, Nottingham : December 20, 1886.

" Dear Sib,—I am much obliged by your letter of the. 18th inst.

" I have done nothing farther witli Messrs. Warhurst. They called at my
office a day or two ago, and made a long statement very much like the ex-

planation given in the merchant's letter which I sent to you.
" I could simply say that I had nothing to do with that ; I must be guided

entirely by your report and analysis. I do not see what I can do further in

the matter. . . .

" I shall be happy, however, to act upon any suggestion you may make.

—

Believe me, yours very truly, "Wm. Wright."
" Dr. J. A. Voelcker."

" W. Wxl^bt, Esq., Wollaton, Nottingham. « December 24, 1886.

" Dear Sir,—I am much obliged for your letter of the 20th. There re-

mains nothing more but to thank you for the particulars sent. I will lay

these before the Chemical Committer, who -will take such action as thej'

think fit.

" I presume you will communicate to the vendors the contents of my letter

of December 1, so that if they, or the manufacturers, desire to make any ex-

planation before the case is mentioned again (end of January), they can do
so. I take it that they have not made you any allowance for the cake.

" Messrs. Deuniss in their letter to Messrs. Warhurst, October 2, say— ' If

any error has been made in the delivery, we shall be glad to take the cake
back or make compensation.' I should be glad to hear, if it is not troubling

you too much, whether either of these proposals has been acted on.—Yours
faithfully, " J. Atreusius Voelcker."

" Wollaton, Nottingham : December 28, 1886.

" Dear Sir,—In reply to your letter of 24th inst., I have this day sent

to Mr. Warhurst all the correspondence between us, so that the manufac-
turers of the cake and himself may be fully informed of what is going on,

and have the opportunity which you suggest of giving any explanation.
" They did not take the cake back, for the simple reason that it was all

consumed before I received your analysis. They have not made any com-
pensation, probably because there is still an outstanding account due from

me to them, and they may be intending to make some deduction when this

is settled, but I delayed paying any more money until matters were cleared

up.—I am, dear Sir, yours faithfully, " Wm. Wright."
" J. A. A^oelcker, Esq., 12 Hanover Square, London, W."

" Alfred Denniss & Co., li)l High Street, Hull

:

" Dr. J. A. Voelcker. January 8, 1887.

" Dear Sir,—Y'ou have analysed a sample of linseed-cakes supplied

through Messrs. H. & F. Warhurst, of Nottingham, by us, to Mr. W.
Wright, of Wollaton, Nottingham, who states the analysis to bo inferior,

but will not furnish a copy, and refers us to yourself ; -we should be obliged

by your sending us one.—We are, yours truly, A. Denniss Si Co."
" P.S.—The sample is No. 1,403. We should be glad to receive also part

of the sample, which may not fairly represent the bulk.
" Please also state the brand on the cake. There may be some error

Lore."
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" January 15, 1887.
" Messrs. Alfred Denniss & Co., 191 High Street, Hull.

" Dear Sirs,—Mr. Wright, of Wollaton, informed me on December
28, 1886, that he had sent to Messrs. Warhurst the whole of the corre-

spondence that had passed between us, so that the latter gentlemen will be

able to give you the fuU particulars.

" At the same time, I will write to Mr. Wright and tell him he will be

quite in order in giving you a copy of my analysis and remarks.—Yours
faithfully,

"
"J. Augustos Voelcker."

"Wm. Wright, Esq., Wollaton, Nottingham. "January 15, 1887.

" Dear Sir,—I hear from Messrs. Denniss & Co. that they cannot
obtain fi'om you a copy of my analysis and remarks on the cake. I beg to

inform you that in cases of dispute, such as this, it would be quite in order

for you to give Messrs. Denniss a copy of my analysis and remarks, and of

my letter of December 1, explaining what the impurities were, and that I

thought it onlj' fair that you should do this if they applied for it.—^Yours

faithfully, " J. Augustus Voelckee."

"Alfred Denniss & Co., 191 High Street, Hull

:

" Dr. J. A..Voelcker. January 17, 1887.

" Dear Sir,—We are obliged by your letter, and have written Messrs.

AN'arhurst to get us copy of your report and analysis.

" In yours of December 1, to !Mr. Wright, you state you found cotton and
niger-seed in the cake. Now, if the cake you have analysed is ours, you are

in error in these respects, and we request you will have the goodness to

inform Mr. W. of your mistake.
" It is a by no means infrequent thing for analysts to wi'ongly describe the

constituent seeds of an oil -cake.

" You say ' the cake is by no means pure.'' Now we are not aware that

the Royal Agricultui-al Society of England has a standard of purity for

cakes, nor have you or your predecessor fixed a standard, therefore it is

absurd to talk of a cake being pure or not 2nire. We believe the law vnW
allow cakes made of linseed as imported to be called ' pure.' Are you
aware that seed as imported contains from 5 to 50 per cent, of foreign matter
other than line seeds ? What, therefore, becomes of your definition ? We
object personally to pure on any cakes, as there is not an absolutely pure
cake. The presence of 1 per cent, of impiu-ity in the seed destroys the

principle of purity. In the finest cakes guaranteed 95 per cent, purity you
admit by that guarantee the presence of five per cent, of impurity. The
term ' pure ' therefore becomes a trade term of degree. The highest price
* pure ' cakes, containing the highest percentage of purity, are the highest

price, and as the price declines the percentage of purity declines. The cake,

however, 30*. per ton less in price than 95 per cent, purity may be as well

worth the money as the 95 per cent.
" We blame the R.A.S. of E. for fixing no standard—after first consult-

ing with the cake vendors and seed importers of the country, and also for

not taking steps to have the food for cattle protected by a similar Act as

that dealing with the adulteration of food for human beings.
" The cake Mr. Wright received was a good useful cake, and no doubt

bis stock did well on it, but it was not 95 per cent., being sold at 25s. and
30s. below the price of 95 per cent. We enclose one of our trade circulars

—showing that ' pure ' covers a range of value from 6/. 12s. Qd. to 8/. 5s.

" We do what we can to induce buyers to buy the best cakes, but they
will have what is the cheapest. Our prices are for dealers who retail out
to consumers.
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" We contend that Mr. W, got the full value that he paid for.—We
are, yours truly, " A. Denniss & Co.

" P.S.—We sell about 15,000 tons oil-cakes per annum, but the quantity

of 95 per cent, linseed-cakes included is not large. It is however growing.
" Alfred Denniss & Co."

" 191 High Street, Hull : January 26, 1887.
" Dr. J. A. Voelcker.

" Dear Sir,—I have not been favoured with a reply to my letter of

19t,h inst. I consider your analysis and report have done injury, which I

feel sure you will be wilHng to repair without any undue pressure from me.
I again, with firmness but respect, request you will at once explain your
mistake as to the cotton-seed and niger-seed, which you erroneously stated

were in the cake to Mr. Wright ; and also state what you intended by the

term ' pure.'

" Esteeming your reply, I am, yom's truly, Alfred Denniss."

"Alfred Denniss & Co., 191 High Street, Hull

:

January 19, 1887.
" Dr. Voelcker.

"Dear Sir,—We have received the analysis from Mr. Wright, No.
1,403, but there is nothing on it showing it to be of our cake. It is simply
called ' Linseed-cake ;

' but presuming there is no error and that it is the
' K.G. Pure ' brand we will comment thereon. We have requested Mr.
W. to send us sample from the bulk that we may test your analysis.

" The analysis is that of a (/ood linseed-cake. There is nothing injurious

in it. It is as pure in principle as the very finest, but not in degree. You
say :—

' This is by no means a pure cake, was it sold as such ? ' In refer-

ence to this extremely ambiguous statement and query, we refer to our letter

of 17th inst.

" We presume you meant to say that the cake was not from the finest

Linseed ; was it sold as such ? It is not of the finest quality, and was not

sold as such. It is average Hull quality, and was sold at a price in accord-

ance ; at a price which represents its value as a feeding cake. We sold it to

Messrs. Warhurst at Gl. 15s. per ton, and they put their profit of, we believe,

some 10s. per ton on to that price—a reasonable profit for a dealer to charge

the farmer, who takes, often, long credit ; 6/. los. being the wholesale prompt
cash price. A 95 per cent, pure would have been '25s. to 30s. more than

this.

"Will you please tell Mr. W., that as you imderstand the price

charged was so much less than the price of a perfect cake, that you consider

he has got good value for the price charged ?

" If tlie matter is brought up before your committee we hope you will

read our letter of the 17th instant, and show our circular manifesting the

difl'erent qualities of pure. We should like to sell nothing but 96 per cent.,

but the buyers will have the lowest-priced cakes, all of which that we sell

are very good value at the money,—We are, yours truly,
" A. Denniss & Oo."

The following extract is from the circular referred to in

Messrs. Dennisa's letter :

—

" 191 High street, Hull : December .TI, 188G.

" Dear Sir,—We beg to submit our lo-day's prices, free to cart or craft

at mill or -wnrehouse as under :

—
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" Linseed-Cakes.
Per tou.

£ .!. d.

** Pure, 95 per cent, purity (IIull shape) . ,800
D. B. Pure do. 'do. . .850
Anglo Pure do. (Thin narrow shape) . .826
S. X. Pui-e do. . . 6 17 G

K. G. Pure (Hull shape) . . . . G 15 0
A. D. Pure do G 15 0

P. B. Pure do 7 0 0

S. G. Pure do G 12 6
B. Pure do 7 5 0

T. T. Pure do. G 12 G

B. F. Pure do. . . .
"

. . None
S. H.S. Pure (Anglo) None

" Lixseed-Caees.—A quiet trade at firm prices. It cannot be too

widely explained to any ignorant of the fact, that the word 'pure' covers

a range of values differing 30s. per ton, and that buyers can have the

highest percentage (95 per cent.) of purity if they will pay the price, but

that naturally the percentage of purity declines as the price declines, thougli

the cheaper cakes at their prices may be as well worth them as the 95 per

cent, theirs.

" In Hull makes we recommend S. X. 05 per cent. Pure at 8/. 2s. Qd.
;* 95 per cent., 8/. ; S. Pure, 6/. I7s. 6d ; A. D. Pure, 6/. los. ; K. G. Pure,

61. 15s. ; S. G. Pure, 6/. 12s. Gd. ; T. T. Pure, Ql. 12s. Gd.''

The coiTespondence was continued as follows :

—

« Messrs. Alfred Denniss & Co. " February 10, 1887.

"Dear Sibs,—I have your seTcral letters in reference to the cake

analysed for Mr. Wright, of Nottingham.
" You ask me to write to Messrs. Warhurst informing them of a supposed

error that I have made ; but as no eiTor whatever has been committed, you
must excuse me from doing this. You admit the term ' pure ' both in your
letters and circulars, and the cake was supplied to Mr. AVright under that

description. Considering, as I do, that the word ' pure,' even in a qualified

sense, ought by no means to be applied to such a cake as the one I examined,
I reported on it as I did.—^Yom-s faithfully,

"J. Augustus Voeickek."

" Alfred Denniss & Co., 191 High Street, Hull

:

February 11, 1887.

" Dear Sir,—Your letter received. "We asked you to witlidraw the

allegation of the presence of niger and cotton-seed in yoiu- analysis, as they
did not exist. This is a reasonable request, and we beg respectfidly to

repeat it.

" As to the term jnire we disapprove of its presence on any cake, but
cannot control the trade ; we are vendors, not manufacturers, and we do all

we can, as you wtU have seen from our circular, to put the trade on a

logical and fair basis ; but we do think, with all due respect, that you do not
do your part in bringing this about. "We, however, need not reiterate what
we have already stated. The thing ought to be ventilated in the public

journals.—Yours truly, " A. Denniss & Co."

" 12 Hanover Square, London, W. : February 12, 1887.

" Dear Sirs,—I told you in my letter that I had made no mistake what-
ever, and therefore I have nothing to withdraw.
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" I have the cake in question by me, and am at any time prepared to
show the presence of the foreign seeds I named as occurring in it.—Yours
faithfully, " J, A. Voelcker."

" Alfred Denniss & Co., 191 High Street, Hull

:

" Dr. Voelcker. February 14, 1887.

" Dear Sir,—We are obliged by your letter, but distinctly affirm that
there was neither niger nor cotton-seed in the cake. "We should be glad if

you would send us a small piece of the cake you analysed that we may
inspect it to see whether it is oiu- cake, and to have it tested. You desire,

like oui-selves, nothing but the truth, we are sure.—Yours faithfully,

" A. Denniss & Co."

" 12 Hanover Square, London, W. : March 7, 1887.

" Messrs. Alfred Denniss & Co., 191 High Street, Hull.

"Dear Sirs,—The matter of Mr. Wright's cake was laid before the

Chemical Committee at their meeting on March 1, and after a consideration

of tlie circumstances I was requested to inform you that it is against the

Society's rule to send to others the samples which have been forwarded for

analysis by private individuals. At the same time I have to inform you
that the cake is retained here, and if you wish to see it, or send any one as

representing you for tlie purpose, you are at liberty to do so.—Yours faith-

fully,
" "J. Attgustus Voelcker."

2. Mr. W. T. Culverwell, of Durleigh Farm, near Bridg-

water, sent on December 9, 1886, a sample of linseed-cake

marked " C. D.," which was reported on thus :

—

" December 18, 1886.

Moisture 1255
Oil 10-33

^ Albuminous compoimds (flesh-forming matters) . 20-15

Mucilage, sugar, and digestible fibre . . . 36-95

Woody fibre (cellulose) 12-07
- Mineral matter (ash) 7-95

10000
' Containing nitrogen 3-22

^ Containing sand ...... 'i'O'S

" A cake grossly adulterated witli starchy compounds. As a consequence

it is excessively low in nitrogenous bodies. It ought to liave from 4 to 4J
per cent, of nitrogen. " J. Arousirs Voelcker."

Mr. Culverwell purchased a ton of this cake at 81. per ton,

but refused to give the vendors' name, writing as follows :

—

" Durleigh Farm, nr. Bridgwater : January 31, 1887.

" Dear Sir,—In reply to yours of Jan. 27th, 1 beg to say that the cake.

No. 47, was bought subject to aiialys-is, but no analysis mentioned ;
the

vendor has very fairly met me on the price, therefore 1 do not wish to expose

the name.—Yours respectfully, " T. Culverwell."
" J. A. Voelcker, Esq.'
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3. Mr. Gerard C. Meynell, of 20 mitehall Place, S.W.,
sent on January 26, 1887, on behalf of the Right Hon. Sii* W.
Hart-Dyke, Bart., M.P., a sample of linseed-cake, 4 tons of

which had been purchased at 8L 2s. 'od. a ton from Mr. T. Mill-

house, Horton Kirby Flour Mills, Dartford, agent for the Oil

Seed Crushing Company, Dover. The analysis and report

were :

—

" February 2, 1887.

Moisture 1201
OU 10-49

* Albuminous compounds ( flesh -foi-ming matters) . 18-37

Mucilage, sugar, and digestible fibre . . . 37-91

Woody fibre (cellulose) 11-77
* Mineral matter (asL) 9-45

100-00

' Containing nitrogen 2-94
^ Including sand 5-14

" This is an adulterated cake, containing quantities of locust bean, also

cotton busk and other foreign seeds, besides over 5 per cent, of sand. The
cake in consequence shows an extremely low percentage of nitrogen, and
proportionately high fibre. " J. Augustus Voelckek."

The following correspondence is a full record of the trans-

action up to its conclusion :

—

T. Mtllhouse to METmBLL & Pejtberton.

" January 4, 1887.

" Being agent for the Oil Seed Crushing Company, Dover, I can offer

you linseed-cake at 8/. 25. Gd. per ton, delivered in four-ton lots, at Eynsford
Station, carriage paid ; if less than four tons, Is. Qd. per ton extra. If vMi
should be buyers I will have the order lodged so that you may have it

delivered any time this month."

Mk. Metxell to T. Millhouse.
" January 5, 1887.

" I am obliged by your letter of the 4th instant. What percentage ot

oil and of purity can you guarantee in the cake vou offer at 8/. 2s. Qd. per
ton?"

T. Millhouse to Me. Meynell.
" January 6, 1887.

" The linseed-cake I quoted to you is the same as used by Robert Eussell,

Esq., and all the principal farmers. They tell me their stock do well on it.

The Dover Oil Crushing Company do a large business, and I have always
found the cake of good quality and sell a great quantity.''

T, Millhouse to Me. Meynell.
" January 13, 1887.

" I beg to acknowledge receipt with thanks, and any order you favour
me with shall be booked at the lowest price. The Dover Mills will deliver
a lower quality linseed-cake at lO*. per ton less than the 8/. 2s. Qd. quality
quoted to you last week. Bran is 85s, per ton at the mill."
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Mr. Metnell to T. Millhouse.
" January 15, 1887.

" On the terms mentioned in your letter of the 4th instant, please send
four tons of lii:iseed-cake addressed to Mr. £. Lawrence, Eynsford Station,

and inform me and Mr. Lawrence when it is sent."

T. MiLLHOTJSE TO Mr. MeYNELL.
" January 19, 1887.

'• The four tons of linseed-cake has been sent to Eynsford Station to the

order of Mr. E. Lawrence. I have also by this post sent a number of cakes,

946, that he may see the delivery is con-ect."

" [Copy Invoice.]

" HORTON KlRBY FlOUR MiLLS.

" Lullixgstojte Estate.

" To T. Millhouse, Corn, Linseed-cake, and Seed Merchant.

1887.

January 20,-4 tons linseed-cake 32/. 10s. Orf."

Mr. Metnei.l to T. Millhouse.

"February 11, 1887.

" I have to-day received your bill for four tons of linseed-cake, and
simultaneously the report of the Consulting Chemist of the Royal Agricul-

tural Societj' of England, to whom I sent a specimen of the cake for analj-sis.

He reports that this is an adulterated cake, containing quantities of locusts

bean, also cotton-husk, and other foreign seeds, besides over five per cent, of

sand. The cake in consequence shows an extremely low percentage of

nitrogen and proportionate high fibre. I shall be glad to know what remarks

you have to make on this report, and whether you are prepared to take back
the unused portion of the cake, or what other course you are prepared to

adopt."

T. MiLLHOUSE TO Mr. MeYNELL.
"February 15, 1887.

" I sent on your letter to Dover, and, by theii' reply, the (D) linseed-cake

was sent in mistake, the price of which is 71. lbs. per ton ; the pure, 8/. 2s. Qd,

I will take the unused back, and send the pui-e if you wish it."

Oil Seed Crushing Company, Limited, to T. Millhouse.

" February 14, 1887.

" We have received your letter of the 12th inst., with enclosure, which
we return herewith; and, in reply, our (D) linseed-cake is not as represented

iu the letter you send. You are aware that the cake is not pure, and if you
have guaranteed it so, we should think it would bo better for you to take

back the unused portion, which we can exchange for pure at 7s. Crf. per ton

more."

Mr. Meynell to T, Millhouse.
" February 16, 1887.

" Your letter is scarcely satisfactory. AVhen you oft'ered the cake I

inquired what percentage of oil and of purity you could guarantee, from
which you should have understood that I desired a supply of practically pure

cake. You offered a lower quality at 10«. (not Is. Qd.) a ton less.
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" The question, however, is not merely one of price. It appears that Sir

William's cattle have been supplied with, and have eaten, a mixture con-

taining worthless and injurious substances, a fact which I could not have
discovered had I not sent a sample to the Consulting Chemist of the Royal
Agricultural Society of England for analysis.

" I will now consult Sir WiUiam on the course to be adopted under the

circumstances."

T. MiLtHousE TO Mr. Metnell.
" February 17, 1887.

" Your letter to hand this morning respecting the cake. Had you asked
me for a guarantee for its purity, I should have referred you to the makers.

" When I wrote to you I said it was the same cake many of the farmers

—Mr. Robt. Russell and others—were using, and it had always given satis-

faction. You mention the price I quoted you " at the time being 10*. less

(not 7s. 6(?.). The price is not always the same, having this morning had a

circular with an alteration, viz., 2s. 6d. per ton cheaper. I am soiTy this

misunderstanding should have been. I can assure you it is against my wish
to wrong any one, which your letter almost said I had been guilty of."

Mr. Metnell to T. Millhouse.
" February 21, 1887.

" Since the date of my letter of the 16th instant, I have consulted Sir

WUliani on the subject of our correspondence. I am authorised to make the
following offer to you, viz., that you at once send for and remove the re-

maining cakes, and that you be allowed at the rate of 6/. a ton for the

quantity already consumed.
" This offer, if not accepted by Wednesday next, must be considered as

withdrawn. In any cas3 Sir William reserves liberty to make any use he
may think proper of this correspondence.

" In regard to the last paragraph of your letter of the 17th inst., I may
remark that your principals, in their letter to you of the 14th inst., appear to

attempt to shift the blame from the manufacturer, and to attach it to their

agent, by saying that you were aware that the cake was not pure, and that
in effect the price was incorrect."

T. MiLLHOTJSE TO Mr, MeINELL.
" February 22, 1887.

" I have written to the OH Seed Company, and as soon as I have an
answer will write and let you know if I am to accept your terms."

T, MiLLHOUSE TO Mr. MeTNELL.
" March 1, 1887.

"I have this day sent for the unused cake and find it to weigh 1 ton
18 cwt. 3 qrs. Also enclosed samples of seed oats, with the price, should you
be buyers."

Mr. Mbtnell to T. Millhouse.
" March 2, 1887.

" You mention that you have removed the unused linseed-cake, but you
do not state whether or not you accept the offer of 61. per ton for the
quantity used. Assuming the quantity you name as being returned, viz.,

1 ton 18| cwts., to be correct, the quantity to be paid for is 2 tons 1^ cwts.,

which at Gl. per ton would be 12/. 7s. Gd., for which I am prepared to advise
Sir William to sign a cheque."
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T. MiLLHOtrsE TO Me. Metnell.
" March 3, 1887.

" I have had a letter from the Company in which they say the cost of the
cake to them is 71. 7s. 6d. per ton. I will leave it in your hands to pay what
you think right."

Me. T. Meynell to T. Millhottse.
" March 10, 1887.

" In reference to your letter of the 3rd instant, leaving iii my hands the

question of payment for the adulterated meal, I have advised Sir William
Dyke to pay you for the 2 tons I5 cwt. used at the rate of 61. 5s. per ton,

and enclose accordingly his cheque for 121. 17s. 6d. and shall be obliged by
your receipt in full. Had the cake been simply adulterated with locust bean,

my task in deciding the amount Sir William might be advised to pay would
have been more simple, but the large admixture of injurious substances is

not so easily dealt with."

No letter was sent with the receipt, of which the following

is a copy :

—

" HoRTON KiEBY Flour Mills.

" The Lullingstone Estate.

" To T. MiLLHOUSE, Corn, Linseed-cake, and Seed Merchant.

1887.

January 20,—4 tons linseed-cake £32 10 0
Cr. by 383-cwt. returned . , . £15 14 9

Cheque 12 17 10
Tare 3 17 5

£.32 10 0

" Received payment as above, March 11, 1887. T. Millhocse."

July, 1887.

The Committee had before them a case, typical of many
which have happened of late, in which the purchaser, a member
of the Society, had followed the recommendations issued by the

Society—viz., in the case of linseed-cakes, to insist on having the

word " pure " inserted on the invoice ; but in which the inten-

tion had manifestly been to evade the guarantee by the insertion

of a qualifying sign, word, letter, or letters preceding " pure."'

It is maintained by some makers and dealers that the use

of such qualifying prefix does not necessarily carry with it the

guarantee of purity, but merely specifies a particular brand or

quality of cake.

The Committee are conscious of the fact that were these

qualifying prefixes generally accepted by the trade as bearing

such interpretation, great injury v/ould be caused both to the

agricultural interest and to honourable manufacturers of and
dealers in cakes.

The Committee, therefore, propose in future to take cogni-
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zance of aU cases of adulteratioo reported to them in which the

word " pure," whether stated on the invoice or branded on the

cake, has been used, with or without any prefix.

1. J\lr. T. Goodall, of the Park Farm, Hurleston, Nantwich,
sent on February 19, 1887, a sample of boiled bones. 4J tons

had been ordered, at 4/. 2.«r. 6d. per ton for cash, the bones to be
genuine. The vendor was Mr. Samuel Smith, of Hargreaves
Street, Rogers Street, Redbank, Manchester, who was the
manufacturer. The analysis was as follows :

—

" March 2, 188".

Moisture 1.3-68

' Organic matter . . 18'47

Phosphate of lime 42-57

Commou salt (chloride of sodium) .... 2'65

Sulphate of lime 1873
Carbonate of lime, &c. ...... 3"00

Insoluble silicious matter -90

100-00

' Containing nitrogen...... 1-17

Equal to ammonia ...... 1-42

"This sample is adulterated with sulphate of lime (gypsum"), and has
also over 2i per cent, of salt

;
by this admixture it is lowered iu value to

the extent of about 1/. a ton. " J. AxJGUSxtrs Voelcker."

After inquiry made as to how the case had been settled,

Mr. Goodall wrote on May 3 :
" Mr. Smith allowed me a

deduction of 11. per ton, as suggested in your letter."

2. Mr. H. Potter, of Bentwood, Arnold, Notts, bought two
tons of bone-dust at 61. los. a ton, and sent a sample for ana-
lysis, the result of which is given below :

—

Moistuie .....
' Orgauic matter ....
Phosphate of lime

Carbonate of lime, &c.

Chloride of sodium (common salt)

Insoluble eilicious matter .

April 11, 1887.

16-26

27-30

40-79
5-67
6-79
4-19

100-00
' Containing nitrogen ...... 2-86
Equal to ammonia ...... 3.47

"This is a low quality sample, adulterated with nearly 6 per cent, of
s^h. " J. AxJGusirrs Voelcker."

The name of the vendors was not forthcoming, Mr. Potter
saying that he had promised not to give it

;
they were friends

and close neighbours. The vendors, however, made an allowance
of 25s. a ton.
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3. Mr. C. P. Harvey, of Sudborough, Thrapston, ordered on
February 24, 1887, four tons of a manure described to him as
" patent carbon fertiliser " for oats, the price being 41. a ton.

The vendors were Messrs. Hewes, Hewes & Geary, of Coalville,

near Leicester, they being also the manufacturers. The firm

was described as the manufacturers of the Hygeian Disinfecting

Powder and Hewes' Anti-incrustation Powder, &c.

Dr. Voelcker's analysis gave the following results :

—

" Match 24, 1887.

. 20-51

. 11-82

. 6-59

. 4-26

. 21-81

, 2-68

. 32-33

Moisture . .

1 Organic matter .

Oxide of iron and alumina
Phospliate of lime

Carbonate of lime

Alkalies, &c.

Insoluble silicious matter

100-00

' Containing nitrogen . . . . . . -(^5

Equal to ammonia -71)

" A material not worth a sixth of what it costs.

"J. AXTGUSTUS VOELCKER."

In answer to Mr. Harvey's complaint the following letter

was received :

—

"MEMORANDUM.
" From
HEWES, HEWES & GEARY,

Manufacturers of the
* Hygeian ' Disinfecting Powder and

Hewes' Anti-incrustation

Powder, &c., &c., Coalville, near
Leicester.

March 28, 1887

To
C. P. HARVEY, Esq.,

Sudborough,

Thrapston.

"Dear Sir,—In reply to your favour of the 2oth, which has been
handed to me, I herewith give you a full explanation of the analysis of the
' Patent Carbon Fertiliser ' as supplied by our firm.

" I will take the analysis as it stands.

" 1st.—The moisture = 20-51 per cent. No doubt it will somewhat
surprise you wheu I state that the moisture is the special feature of our
manures, and it is not a simple stinking bone oil put in to acquire a suitable

density for the manure, but a liquid extract distilled from solid excreta by
our own special patent process, at a very considerable cost, and cannot bo
supplied by any other firm in the world; the moisture in one tou of our
manure is worth in itself to us 21. 15«., as we can sell it readily for turnip-

dressing at 2/. per cask of 10 gals. I send you by this post sample of the

liquid extract, twenty per cent, of which is equal as a fertiliser to twenty-
five per cent, of soluble phosphates, and eight per cent, of sulphate of
ammonia—we practically tried and proved it.

" 2nd.—The organic matter is quite right, the percentage of nitrogen
varies a little. The greater part of the ammonia would come offia analysis
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with the moisture on heating, as the alkalies present would liberate the

ammonia.
"3rd.—The other part of the analysis is up to standard, the alkalies

rather above.
" 4th.—The insoluble silicious matter is principally fine granular garden

sand, for the purpose of preventing the liquid extract forming a solid cake

with the carbonate and phosphate of lime and organic carbon matter.
" I can guarantee that you will be perfectly satisfied with the result you

will get after using it.

" The analysis is quite right, but the generality of manures have their

principal ingi-edients in solids, but this being of a volatile nature, in

analysis, would at once come off and be registered as moisture, and its com-
position would not be noticed.

" Trusting this explanation will be sufficiently explicit to aff'ord to you
satisfaction as to its quality. Any further information you may require I

shall be most happy to forward you, or if preferable will come over and see

you.
" I was not at all surprised at the tone of your letter, as it is the first

time it has been sent to Dr. Yoelcker, and he, not knowing the nature of the

moisture, would fail to notice any peculiarity in it. I put the terms—three

months—on the invoice so that you will have the opportunity of seeing

something of the effect before paying for it.

" Sincerely hoping we may be favoured with your further orders for root

manures, satisfaction of which we will guarantee.—Yours obediently,
" Feed. 0. Geaet, Chemist to the firm."

Dr. Voelcker wrote on May 4 :

—

«' C. P. Harvey, Esq., Sudborough, Thrapston. " May 4, 1887.

" Oat Mantjee.—No, 461.

" Deae Sie,—I am much obliged to you for sending particulars about
the Carbon Fertiliser, and am very much amused with the letter which the

vendors send. The process of analysis which I adopt would not allow any
ammonia that the material might contain to escape estimation, and the
water and the fine sand, however usefid they may be to the manufacturer,
are not of value to you.

" The manure is one quite unsuited for a crop of oats, and, as I said, is

not worth one-sixth of what it costs.

" Will you kindly let me know how the matter has been settled ?

—

Yours faithfully, "J. Augustus "Voelckee."

The makers wrote on June 13 as follows :

—

" C. p. Harvey, Esq., Sudborough, Thrapston.

"Dear Sir,—In answer to yours of the 11th inst,, re manure for corn
crops, we thank you for your offer of one-sixth, but would prefer waiting
until the corn is cut, when you will be better able to judge the value of the
manure, and unless the yield is satisfactory we would rather take no pay
at all.

" We do not wish to say anytliing against Dr. Voelcker's process for

manure analysis, but, nevertheless, we know ' practically ' as well as ' chemi-
cally ' what our manures are capable of doing, and unless we had perfect
confidence in them we should not think of pushing them.

" Hoping to hear your decision after harvest, we are, yours faithfully,

"Hewes, Hewes & Geary."
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4. A member of tlie Society sent on March 10, 1887, a

sample of linseed-cake wlaicli he had been giving to a valuable

thoroughbred filly, nine months old, together with other food.

The filly was seized with general paralysis, and her life was in

considerable danger. Thinking the cake might be the cause,

the member referred to forwarded a sample for analysis, of which
the following is the report :—

•

" March 23, 1887.

Moisture 12-32

Oil . . 8-41
' Albuminous compounds (flesh-formiug matters) . 27'44

jNIucilage, sugar, and digestible fibre . . . 36'47

Woody fibre (cellulose) 8'97

Mineral matter (ash) 6-39

100 00

' Containing nitrogen ..... 4'39

" This is a cake low in oil and very impure. It contains an immense
quantity of weed and other seeds, among which I recognise mustard. It is

one of the worst cakes I have examined for a considerable time.
" J. AUGTTSTTIS VOELCKER."

The cake was shipped from South Riga, and was stated to be

of Schmitz's manufacture. The name of the vendor could not

be obtained.

5. Mr. W. Hughes, of Norsted, Chelsfield, Kent, forwarded

on March 18, 1887, a sample of " Sootigine," of which he had
bought 10 tons at 35s. per ton, this material having been repre-

sented to him as equal to guano. The vendors were the New
Carbolic Sanitary Company, Hackney, London. The analysis

was :

—

" March 28, 1887.

Moisture 21-91
> Organic matter 26"I4
Phosphate of lime ...... traces

Oxide of iron and alumina ..... 12'01

Carbonate and sulphide of lime, alkalies, &c. . 2r.57
Insoluble silicious matter 18'37

100-00

' Containing nitrogen ..... -81

Equal to ammonia . . . . . . -99

" About three times too dear ; it is poor manure.
"J. AUCTTSTUS VOELCKKR."

Mr. Hughes wrote on May 2 :

—

"Dear Sir,—I now send you the bill you ask for in your report on
sample of sootigine, which in its application quite carries out your report,
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and is, I fear, quite a useless manure. It was applied as a top-dressing to

wheat early in February, and a piece was left not dressed, but 1 fail to see

any difference where applied and where not.—Yours faithfully,

" Dr. J. Augustus Voelcker." " Wm. Hughes. "

6. Mr. W. T. Scarth, of Raby Castle, Darlington, sent on

April 4 a sample of linseed-cake, on which the following report

was given :

—

"April 7, 1887.

Moisture ........ 14-05

Oil • . . 11-07
* Albuminous compounds (flesh-forming matters) . 20-31

Mucilage, sugar, and digestible fibre . . . 26 69
Woody fibre (cellulose) 18-93

* Mineral matter (ash) ...... 8-95

100-00

' Containing nitrogen ..... 3-21

* Including sand ...... 3-95

" This cake is an impure and nasty tasting one, containing, besides 4 per

cent, of sand, cotton-husk, niger-seed, and other impurities. It is exces-

sively high in indigestible fibre, and very low in nitrogenous matters.
" J. AUGTTSTUS VOELCEER."

' A ton of this was purchased from an agent of the manufac-
turers, Messrs. Eyre & Co., of 6 High Street, Hull, and Scul-

coates, Hull, and was invoiced as "
-I- Pure," the price being

7L 5s. per ton. A small quantity of the cake only had been
used before its impurity was discovered, and the remainder of

the delivery !Mr. Scarth returned.

7. Mr. J. E. Hill, of Gressenhall, Dereham, forwarded on
May 10, 1887, a sample of manure bought as dissolved bones
at 6^. a ton delivered. The analysis and report on this were

—

^Moisture . . .

^ Organic matter .

Phosphate of lime
Sulphate of lime, &c. .

Insoluble silicious matter

" May 24, 1887.

. 11-08

. 25-26

. 23 24

. 33-18

. 7-24

100-00

' Containing nitrogen . . . . .1-74
Equal to ammonia ..... 2-11

" This is not dissolved bones at all, and the price, QL, is very excessive ;

4/. a ton would more than represent its value to you delivered.

"J. Augustus Voelckee."

VOJi. XXIV.—S. S, Y
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Mr. Hill wrote on June 5 :

—

" Dis. Boxes.—No. 882.

" Deae Sir,—Having always had a good understanding with the man
of whom T bought the dis. bones, and he having accepted my offer of 41. for

the ton, which I bought at 6/., I cannot undertake to expose him.—I am,
dear Sir, yours truly, "J. E, Hill.'"

" J. A. Voelcker, Esq."

December, 1887.

In accordance with a resolution passed June 29, 1887, the

Committee have now to report on a great number of cases where
the word " Pui'e " with some qualifying prefix is stamped upon
the cakes. They consider that the term " Pure " cannot be

qualified by a prefix, and is not applicable to any cake which
contains other materials than the article from which the cake

professes to be made.

1. Major E. C. Robertson, of Widmei-pool, Nottingham, for-

warded for analysis on May 14, 1887, a sample of linseed-cake,

the report upon which was :

—

" Jime 8, 1887.

Moisture 9"10

Oil . . 7-84
^ Albuminous compounds (flesh-forming matters) . 27'43

MucUage, sugar, and digestible fibre , . . 33'40

Woody fibre (ceUulose) 14-73
- Mineral matter (ash) 7-50

100-00

' Containing nitrogen ..... 4 39
- Including sand ...... 2-25

"Poor quality and impure. It contains rape.
" J. AuGPSrCS VOELCKKR."

Though repeatedly pressed to give the particulars. Major

Robertson declined to give the names of the manufacturers,

stating that the firm was an old-established one who had a good

name, and that he was disposed to accept their explanation as

contained in the following letter from the firm :

—

" June 28, 1887.

"Since receiving your first letter we have gone thoroughly into the

matter, and find that the parcel of seed worked at the time you were last

supplied was not altogether satisfactory, as the cakes produced turned out

dry and pooler in quality than our usual production. We know you have

not had any irom us previously that would be of inferior quality, and it is a

matter of much regret to us that you should have had this.

" if Dr, Voelcker considers you did not receive money value, we ehall be

glad to make a concession on this parcel, either upon his estimation or wh»^

you in ^our ewn judgment consider a fair allowanee/"
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Dr. Voelcker wrote further, pointing out tliat tlie explanation

given, whilst it might account for the poor quality of the cake,

would not account for its impurity. No further information

could, however, be obtained.

2. The Right Hon. Lord Kesteven, of Casewick, Stamford,

sent, on May 19, 1887, along with other samples, one of linseed-

cake, on which Dr. Voelcker reported :—
"Junes, 1887.

Moisture 13-26

Oil . . . . . . . . . 10-97
^ Albuminous compounds (flesh-forming matters) . 21-67

Mucilage, sugar, and digestible fibre . . . 37-68

Woody fibre (cellulose) 8-89
* Mineral matter (ash) 7-53

100-00

' Containing nitrogen . . . . . 317
^ Including sand ...... 2 69

" The linseed-cake is an impure one, having a disagreeable and bitter

taste, and being much mixed with materials of a starchy character.
" J. Augustus Voelckee."

Five tons of this cake had been purchased, at the price of

6?. lis. 8(7. per ton delivered, fi-om Mr. Geo. Shillaker, Market
Deeping, agent for Messrs. Da\"id Salmond & Son, of Wil-
mington Oil MUls, Hull. Each cake was branded " D. S. Pure,"

and was invoiced as such. This lot was a portion of a delivery

running from January 1, 1887, over 25^ tons ha\dng been pur-

chased up to May 14. In consequence of beasts having done
badly, his lordship forwarded the cake for analysis.

Lord Kesteven on August 8 sent a second sample, which was
part of a delivery made in January of the same cake and througli

the same agent. The analysis and report were :

—

" August 18, 1887.

Moisture ....... 8-55

Oil 12-17
^ Albuminous compounds (flesh-forming matters) . 22-84

Mucilage, sugar, and digestible fibre . . . 39-93
Woody fibre (cellulose) 9-01

* Mineral matter (ash) 7-40

100-00

' Containing nitrogen . . . . . 3 65
* Including sand ...... 2-40

"An impure cake, containing some quantity of rape, together \^ith other
impurities of starchy character. It has a decidedly bitter taste.

" J, AtroxrsTtre Voemmb."

If 'i
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3. Mr. Thos. S, Radford, of Mount Pleasant, Church
Broughton, Derby, sent on July 19, 1887, for opinion, a

sample of linseed-cake, which he had bought as pure. Dr.

Voelcker advised a full analysis, which was made as follows :

—

" September 24, 1887.

Moisture 8'59

Oil . , lO-oO
Albuminous compounds (flesh-formiDg matters) . 23'69

MueUage, sugar, and digestible fibre . , . 38'38

"Woody fibre (cellulose) 11-13

jMineral matter (ash) 7-71

100-00

' Containing nitrogen 3-79

- Including sand ...... 2-28

" A very impure cake ; the fibre is excessive, and the cake contaius

quantities both of rape and of starchy bodies.

"J. AuGtrsTcs Voelcker."

The sample was taken from, a 2-ton lot, forming part of a

contract for 12 tons, to be delivered between July and December,
1887. It was purchased from dealers near Derby. The cake

was invoiced as " D. S. Pure Linseed Cake," each one being

branded " D. S. Pure." The price was Ql. 12s. Qd. per ton,

delivered. Mr. Eadford stated that the manufacturers were
Messrs. David Salmond & Son, Hull, adding :

" The vendor is

a respectable man, and I supposed I was buying pure cake, as

it was so stamped."

4. Mr. A. S. Berry, of Pheasey Farm, Queeslet, Great Barr,

near Birmingham, sent, on June 1, 1887, a sample of linseed-

cake, on which Dr. Voelcker reported :

—

"June 15, 1887.

Moisture 13-20

Oil 1103
' Albumipous compounds (flesh-forming matters) . 24-87

Mucilage, sugar, and digestible fibre . . . 31-48

Woody fibre (cellulose) 9-67

' Mineral matter (ash) ...... 9 75

100-00
' Containing nitrogen 3 98
2 Including sand 410

" This is an impure cake ; it has over 4 per cent, of sand and much
starchy admixture and foreign seeds. "J. Augustus Voelcker."

Four tons of this cake had been purchased, at 11. a ton

delivered, from Mr. Thomas Bradburu, of "Wednesfield, Wolver-

hampton, the makers being Messrs. Willows, Holt & Willows,
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of Hull. The cake was branded "W. H. & W., Pure," and

invoiced as " W. H. & W. Pare Linseed Cake (our usual make
and quality)." Before the cake was sent for analysis the follow-

ing correspondence passed between the vendor and the manu-
facturers :

—

" Messrs. Willows, Holt & Willows, Hull. " May 27, 1887.

" Gentlemen,—On the 18th inst. you sent 4 tons of linseed-cake to

H. and B. Railway lahelled ' Great Barr,' and I invoiced them to my customer
as 4 tons of linseed-cake, but he refuses to accept this. 1 have therefore

invoiced them to him as you invoiced them to me. He is going to have
them analysed, and I hope that they will come out all right. I do not want
my name tiguring in the ' Journal.'—Yours faithfully,

" Tnos. BEABBtTRN, per R.J.S

" Willows, Holt & WiUows, Oil Mills, Hull :

" Mr. Thos. Bradburn, Wednesfield. " May 28, 1887.

" Dear Sie,—We have your favour of yesterday, contents of which we
note, and have no doubt the analysis will turn out satisfactorily. Of course

your friend quite understands we do not sell the AY. 11. & W. Pures as a
95 per cent, linseed-cake, our price for that description being 30s. per ton
more money.—Y'^ours faithfidly, " AV. II. & W."'

Subsequently to Dr. Voelcker's report being received, the

vendor wrote again to the manufacturers :

—

" Messrs. Willows, Holt & Willows, Hull. " June 17, 1887.

" Gextleiiex,—Please refer to my letter of May 27.
" My customer has had this cake analysed, and I enclose copy of analysis.

You will perceive that it is an impure and very dirty cake.
'•' Dr. A'oelcker encloses blank form for my customer to fill up, I presume

for publication.
" I am going out to-morrow for a week's holiday, and shall not, therefore

be in the office next week, or see my customer again until Thursday week.
I might just say that he refuses to pay for it, and not only so, but he is

very angry and much annoyed.
" He was under the impression that your cake was commercially pure and

of good value.
" It is very hard lines indeed for a dealer to have his name exposed in

the R.A.S.E.'s ' Journal ' and papers, coupled with the names of the manu-
facturers of a bad article, when he is quite an innocent party in the business.
—I am, gentlemen, yours faithfully, " Thos. Bradeurn."

A sample of the delivery was, at the makers' request, taken
from the bulk and forwarded to Mr. Penney for analysis, and on
July 7 they wrote to Mr. Bradburn as follows :

—

" Mr. Thomas Bradburn. " July 7, 1887.

"Dear Sir,—We have received and enclose Mr. Penney's analysis of the
sample you sent us, e.g., the 4 tons W. II. & Pures to Great Barr.
From the analysis it appears this lot is not up to our usual qualitj-, the seed
not having been so well screened as it .should have been. We are willing
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to make an allowance of 5$. per ton, wliich will fairly meet the difference in

yalue.—Yours faithfully, " "Wmows, Holt & Whlows."

"Chemical Laboratorv, 11 High Street, Hull:
" July 7, 1887.

" Certificate of Axaltsis.

"Fboji M. D. Pexxet, F.C.S.

" Sample.—Linseed-cake, marked ' "\V. H. & W. Pure, Great Barr,'

received July 5, from Messrs. Willows, Holt & Willows.

Moisture 11-24

Oil 10-20

Albuminous compounds ..... 25-70

MucQage, &c 34-46

Woodv fibre 8-32

Ash 10 08

100-00

Nitrogen........ 4-06

Equal to ammonia . . . . . .4-93
" This is linseed-cake of fairly good quality, except that the ash is too

high. ' M. D. Pes:nt:y."

Mr. Beny did not accept the offer of 5.s. a ton reduction, but

paid the amount in full, adding that he considered ^h. Bradburn
blameless in the matter, and did not wish his name mentioned.

5. Mr. Beny, on June 21, 1887, sent another sample of

linseed-cake, six tons of which had been purchased, at 7/. a ton

delivered, from Mr. J. K. Bourne, of Atherstone, the cakes being

invoiced to him as ''Pure Linseed-Cake," and branded W. H.
& W. Pure," the makers being Messrs. "Willows, Holt &
Willows, Hull. The report on this was :

—

"July 6, 1887.

11-32

Oil 8-47

^ Albuminous compounds (flesh-forming matters) . 27-25

MucQage, sugar, and digestible fibre . , ,

Woody fibre (cellulose)

3508
10-40

7-48

100-00

4-36

209

This 8 an adulterated cake, of low quality ; it contains a quantity of

ape mixed -with it. " J. Augustus Voelcker."

The makers, as in the prexnous case, requested a sample to

be forwarded, which was done. The following copy of certificate

was handed to Mr. Berry by Mr. Bourne :

—
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" [Copt.]

" Chemical Laboratorj-, 11 High Street, Hull

:

July 23, 1887.

" Certificate of Analysis.

" Feoji M. D. Pexxey, F.C.S.

" Sample, ' Vs'. H. & W. Pure ' L. Cake, received July 20, from Messrs.

"Willows, Holt & ^^'illows :—

Moisture . 1144
Oil 912
Albuminous compounds 28'35

Mucilage, &c '

. . 3G-21

Woody fibre , . . • . . •
7 '72

Ash 7-16

100-00

Nitrogen ... . . . . 4'18

Equal to ammonia ..... 5'44

" This is excellent L. Cake. (Signed) M. D. Penney."

On inquiry, Dr. Yoelcker ascertained tliat tlie reference

sample liad not been marked or sealed in any way to secure its

identification witii the cake refen-ed to in the case in dispute.

6. Mr. H. Mellish, of Hodsock Priory, Worksop, forwarded

on August 9, 1887, for analysis, a sample of linseed-cake. On
this Dr. Yoelcker reported :

—

"August 18, 1887.

Moistui-e • . . 11"45

Oil . . 13-67

^ Albuminous compounds (flesh-forming matters) 33-53

Mucilage, sugar, and digestible fibre , . , 26-50

Woody fibre (cellulose) 8-43

Mineral matter (ash) 6-42

100-00

Containing nitrogen ..... 5-36

" A high analysis, but not a pure cake—it contains rape.
" J. ArSUSTUS VOELCKEE."

Two tons had been purchased, at %l. os. 4c?. per ton delivered,

from the Agricultural and Horticultural Association, Creek Eoad,

Deptford, being described as " One and All "' English-made lin-

seed-cakes, guaranteed pure and to contain 11 per cent, of oil;

and jMr. Mellish added that the cakes were made for the Asso-

ciation under a contract. It subsequently transpired that the

makers were Messrs. Willows, Holt & Willows, of Hull.

Mr. Mellish complained to the Association, who sent down a

representative to draw fresh samples. The following letter

explains the rest of the transaction :

—
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" The AgTicultu;al and Horticultural Association, Limited,
Creek Eoad, Deptford, S.E.:

" November 24, 1887.

" Dear Sie,—I have mucli pleasure in giving you all the details respect*

ing the supply of cakes to Mr. Mellisli.

" In accordance with the objects of our Association, and to ensure purity

of supply for our members, it is our custom to make contracts with leading

manufacturers to supply us with cakes luider a guarantee which has been
carefully settled after consideration of all that has been said on the question

by yourself and other scientific authorities.

" We have for some time had contracts of this kind with Messrs.

Willows, Holt & Willows, the leading manufacturers in Hull.

"The contracts with them have been worded as follows. They only
differ from those we have with other makers in being a trifle lower in oil,

Messrs. Willows, Holt & TN'illows being unwilling to go above lOJ per

cent, in the guarantee, whilst some of our contractors will guarantee 11 per
cent., and some 12 per cent,

"Terms of Contract.

" ' One and All ' Pure Linseed Cake guaranteed 95 per cent, purity. The
average proportion of oil to be not less than lOi per cent., and sand not ex-

ceeding 2 per cent.

" We have paid IMessrs. Willows, Holt & Willows on the average quite

30s. per ton extra price over their own ' pure ' cakes for * One and All

'

quality made for us under these contracts, and, as a safeguard for our
members, we have required the cakes to be stamped with our brand of ' One
and All ' to keep them from getting mixed, &c. We have allowed the con-
tractors to send out the cakes direct to our members, but have kept analysing

deliveries at irregular intervals to keep a check on the make.
" I'liese safeguards have appe.ared to us to suffice until the present case,

as we lla^ e had only one previous complaint, and that did not appear to us

to be proved upon investigation by our '' Complaints Committee.'

In the present case, so soon as we heard from Mr. jNIellish, we sent

down at our own cost to have sealed samples mutually drawn. Of these

we sent one lot to Messrs. ^^'illows, Holt & Willows, and retained the

second ourselves for test by you. A third set we have still here unopened.

"Messrs. Willows, Holt & Willows had the cakes analysed by Mr.
Penney, of Hull, and sent us the following report by him, which they
thought we ought to accept as satisfactory :

—

" AjfALTSIS.

" Sample liuseed-cake (two pieces), marked ' One and All Pure,' received

September 30 from Messrs. Willows, Holt & Willows:—

Moisture lOGO
Oil 13-32

Albuminous compounds 3r90
Mucilage, Sec 30-38

Woody fibre 8 04
Ash 5-76

100-00

Nitrogen fi-Ol

Kijual to ammonia . . . . . .6-12
" This is a very fine linseed-cake, high in oil and albuminous compounds,

and low in ash,

(Signed) " M. D. Penney."
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" Our Complaints Committee, upon considering the terms of Mr. Penney 's

report, did not think it was satisfcctory, and Instructed me to go personally

to Hull to see both liim aud the makers. We also had the reserved sealed

sample analysed hy yourself, with the result of a report as follows:

—

" Analysis.

" Sample of linseed-cake sealed ' Agricultural and Horticultural Associa-

tion,' and a crest.

Moistiure 9-25

Oil • • •

' Albuminous compounds (flesh-forming matters) . 33-75

Mucilage, sugar, digestible fibre, &c. . . . 28 68
Woody fibre (cellulose) 9-14

Mineral matter (ash) 5-75

100-00

• Containing nitrogen 5 40

" We have made a carefid examination of this cake ; the analysis is a re-

markably high one, but the cake contains rape, and is therefore not a pure
one. (Signed) " Augustus Voelcker & Sons."'

" The result of my visit to Mr. Penney was that he pointed out he had
not passed the cakes as ' pure,' although he had spoken of them highly in

other respects. I arranged with him that in all analyses for us the word
' pure ' should never be used except as meaning cakes coming up to the
standard of 95 or 96 per cent, purity.

" The result of my intei-view with Messrs. Willows, Holt & W^illows was
that they would only give their general belief that the cakes were made from
seed equal to 95 per cent, purity after passing the screens, and that if any
default had been made it.was accidental, and they would allow for it. I

then arranged that in future notice should be given to our representative in

Hull of each lot crushed for us, and that each lot shall in future be sampled
and analysed before it leaves the mill.

*' We have written Mr. Mellish proposing to allow him the diflerence

between 'One and AH' pure cakes and ordinary ' pure ' cakes (so-called),

which we estimated at 30«. to 40.s. per ton, or to allow him whatever other
diflerence your judgment may think fair.

" If your Chemical Committee can suggest any other measures which can
be taken by our Association to give practical elTect to their recommenda-
tions, we shall feel obliged for them, as our first and chief object is to obtain
reliability of supply for our members. You will see that in this case wa
have not hesitated about expense or trouble to bottom the facts and find a
remedy for the complaint.—Yours faithfully,

" Edwd. Owen Greening, Managing Director.

"Dr. J. Augustus Voelcker, Consulting Chemist, Iloj-al Agricultural Society,
12 Hanover Square, W."

7. Mr. M. Blair sent on August 26, 1887, on behalf of Lord
Bolton, Bolton Hall, Bedale, a sample of linseed-cake for ana-
lysis, and the following report was given :

—
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" September 5, 1887.

Moisture 13-89

OU 12-43
* Altuminous compounds (flesh-forming matter) , 29-81

Mucilage, sugar, and digestible fibre . . . 29-05

Woody fibre (cellulose) 8-73

Mineral matter (ash) 6 09

100-00
• Containing nitrogen ..... 4-77

" This cake is not a pure one ; it contains cockle and other foreign seeds

in some quantity. " J. Arsrsirs Voelckek."

Two tons of this cake had been purcliased from a dealer at

Bedale, the makers being Messrs. Willows, Holt & Willows,

Hull, and the cakes were branded " W. H. & W. Pure," and
invoiced accordingly. The price was 7/. bs. per ton delivered.

Xo application was made for a reduction.

8. !Mi'. W. H. Grimes, of Bubbenhall, near Kenilworth, sent

on September 17, 1887, a sample of Unseed-cake for analysis,

on which Dr. Voelcker reported :

—

" September 21, 1887.

Moisture . • . , • i . 1111
OU 10-13

> Albuminous compounds (flesh-forming matters) . 27-94:

Mucilage, sugar, and digestible fibre . , , 33-08

AVoody fibre (cellulose) 9 73
- Mineral matter (ash) .«.,.. 7-71

100-00
' Containing nitrogen t • . . . 1-17

- Including sand ...... 2-60

" An impure cake ; contains rape in some amount.
J. Ararsirs Yoelckitr."

The cake was invoiced as ''Pure Liuseed-Cake " at 71. os. a

ton. Three tons had been purchased from dealers, the makers
being Messrs. Willows, Holt & Willows, of Hull, and each

cake was branded W. H. & W. Pure."

9. Mr. R. F. Shackel. of West Hyde Lodge. Rickmansworth,
sent for analysis, on November 5, 1887, a sample of linseed-cake

^\hich he had purchased as pure. The report on this was :

—

" November 10, 1887.

Moisture 13-38

Oil 9-80
' Albuminous compounds (flesh-forming matters) . 26-19

Mucilage, sugar, and digestible fibre . . . 34-79

Woody fibre (ceUulose) 9-30

Mineral matter (ash) 6-54

100-00
' Containing nitrogen ..... 4'19

" Th s is not a pure cake at all. J. ArorsTTS Voelceeb.'"
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Three tons of this cake liad been purchased from Mr. John
Parkhouse, Rickmansworth, the makers being Messrs. Willows,

Holt & Willows, of Hull, and the word "Pure" was branded

on each cake. Mr. Shackel wrote :

—

" November 28, 1887.

"Dear Sir,—Respecting the linseed 'pure' cake, I wrote to Messrs.
Willows, Holt & Co., informing' them I had had their cake analysed, and
the report was it was impure. On November 25 I heard from them, asking
me to send them a sample of the cake, which I have done. They informed
me that Mr. Parkhouse was not their agent, but a merchant who bought
direct from them, and that they sold a 'special' cake guaranteed 95 per

cent. pure.—Believe me, yoiurs truly, " R. Shackel,"
" Dr. Voelcker."

" December 3, 1887.

'• Dear Sir,—I enclose you the analysis made by Dr. Baynes for

Willows, Holt & Co. ; also his remarks. W., H. & Co. state that their

circulara state that they make a higher quality from linseed of 95 per cent,

purity, at 22s. 6d. per ton more money. I wrote to them to say that did not
do away with their word ' Pure,' and I had bought cake at the same time
with better analysis at 10s. per ton less money.—Yoiu's tridy,

" Dr. Voelcker." " R, Shaceel."

"Analysis of W. H. & W. Pure Cake.
Moisture 14-28

Oil 9-97
» Albuminoids 26-58

Digestible fibre .33-02

Woody fibre 9-60

Ash 6-65

100-00

' Containing nitrogen ..... 4 20

"This cake is of excellent value for feeding purposes. It contains
nearly 70 per cent, of readily assimilable matter ; the oil and albuminoids
are in good proportion, whilst its woody fibre is low. It is in capital con-
dition, and easy of digestion. " Jas. Batnes."

10. Messrs. Bolam & Carnac, of Palace Chambers, West-
minster, sent on June 16, on behalf of Mr. Chas. Hoare, of

Saynden Farm, Staplehurst, Kent, a sample of linseed-cake for

analysis. On this Dr. Voelcker reported :

—

"July], 1887.

Moisture , 12-71
Oil 14-14

' Albuminous compounds (flesh-forming matters) . 24-81
Mucilage, sugar, and digestible fibre . . .31 -92

W^oody fibre (cellulose) 9-10
Mineral matter (ash) 7-32

100-00

' Containing nitrogen 3-97
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" This cake is not pure. It has a bitter taste, and, on examinatio n,l

find it contains some rape-seeds. " J. AuGXjsTrs Yoelckeb."

Ten tons had been purcliased, at 7Z. a ton, from the Oil Seed
Crushing Company, Limited, Dover, who were the manufacturers,

the delivery being guaranteed pure, and to contain 12 per cent,

of oil. Five shillings a ton allowance was made and accepted.

11. Mr. C. Mannington, of Park House, Northiam, Sussex,

forwarded, on June 25, 1887, a sample of Itnseed-cake for

analysis, on which the report was :

—

"July 6, tS87.

Moistui-e 32-70

Oil 13-87
* Albuminous compounds (flesh-forming matters) . 26-37

Mucilage, sugar, and digestible fibie . . . 30-93

Woodv fibre (ceUulose) 8-93
2 Mineral matter (ash) 7-20

100-00

' Containing nitrogen . . . . . 4-22

2 Including sand . . .... 2-30

" A cake having a Litter and unpleasant taste, and containing rape and
other impurities. " J. Augustus Voexckek."

Four tons 5 cwts. had been purchased, at 11. 5s. a ton

delivered, fi'om Mr. Albion Thorpe, Battle, Hawkhurst, the cake

being invoiced as " Dover Pure." The makers, who were the Oil

Seed Crushing Company, Dover, asked for samples of the cake,

and these were sent. On September 12 Mr. Mannington wrote :

—

" Dr. J. A. Yoelcker. " September 12tb, 1887.

" LrNSEED-CAKE.

" Deae Sie,—In reply to yours of the 8th inst., Mr. Thorpe has agreed to

allow me ten sliillings per ton on the cake in dispute. I have not yet had
the invoice, as we have not settled our account.

"The makers own 'that their men must have mixed other than linseed

by mistake.'—Truly yours, " Chaeles Mannington."

12. Mr. Isaac Mannington, of Court Lodge, Ewhurst, Hawk-
hurst, sent a sample which he described as linseed-cake, writing

on July 25, 1887 :—

"Deae Sie,—I bought the sample of cake sent you for ' Pure Linseed

'

cake—'Dover cake'—but, not liking its appearance, sent it you. I give

71. 6s. per ton for 20 tons.

"Please forward the analysis, and oblige,—Yours truly,
" Dr. J. A. Voelgker." " ISAAC MANNINGTON."
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Dr. Voelcker reported :

—

" July 28, 1887.

Moisture 10-42

Oil . . . . . ... . .
11-37

' Albuminous compounds (tlesh-forming' matters) . 32'06

Mucilage, sugar, and digestible fibre . . . 30'45

Woody fibre (cellulose) 6-37

2 Mineral matter (ash) 9 33

100-00

' Containing nitrogen • . . . . 5-13

' Including sand 3'5i

" This is not linseed-cake at all, but mustard-cake.

"J. AtrGTJSTUs Voelcker."

Mr. Mannington wrote on September 12 :

—

" Sir,—In reply to yours at band. On inquiry, it was found there were a

few mustard-seed cakes put in the linseed-cakes by mistake.—Yours truly,

"J. A. Voelcker, Esq." "IsAAC Mannington."

Dr. Voelcker was not able to obtain further particulars, nor

a reply to his inquiry as to how many cakes were linseed and
how many mustard, though he pointed out how serious the mis-

take might have been had the cakes been used.

13. Mr. Montague Kingsford, of Littleborne, near Wingham,
Kent, sent on October 29, 1887, a sample of linseed-cake for

analysis. The report was as follows :

—

" November 4, 1887.

Moisture 13-53

Oil 12-60
1 Albuminous compounds (flesh-forming matters) . 24-48

Mucilage, sugar, and digestible fibre . . . 33-30

Woody fibre (cellulose) 8-70
^ Mineral matter (ash) 7-39

100-00

' Containing nitrogen . . . . .3-92
^ Including sand ...... 2-44

" This is a cake showing a very high degree of adulteration, and possess-

ing a bitter taste. " J. Augustus Voelceee."

This was taken from a lot of four tons, forming the first por-

tion of a contract for twenty tons, which had been guaranteed

as pin'e and to contain 12 per cent, of oil. It was invoiced as

pure, the vendor being Mr. Frederick Elgar, of Eochester, and
the makers, the Oil Seed Crushing Company, Dover. The price

of it was 71. 10s. a ton delivered. This cake contained a quan-
tity of rape, also mustard and other foreign seeds. Ultimately

2GI. was paid for the four tons.
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14. Mr. H. Potter, of Bestwood Park, Arnold, Notts, sent

on July 1, 1887, a sample of linseed-cake for opinion as to its

purity. On Dr. Voelcker reporting that He believed it to be
impure, and advising a full analysis, this was made, and the

following report sent :

—

" July 19, 1887.

Moisture 12-25

Oil 11-81
^ Albuminous compounds (flesh-forming matters) . 26-94

Mucilage, sugar, and digestible fibre . . 32-12

Woody fibre (cellulose) 8-03
- Mineral matter (ash) 8-85

100-00

' Containing nitrogen ..... 4-31

- Including sand ...... 3-55

" This cake has a good deal of rape-seed iu it, together with other foreign

seeds, also 3^ per cent, of sand. " J. Augustus Voelckek."

One ton of this had been purchased from Messrs. F. White
& Son, of Eetford, at 11. a ton delivered (5s. discount), the

cake being invoiced and branded as " B. Pure." The makers
were Messrs. Walker & Smith, of Hull.

Mr. Potter, in answer to inquiries, reported that up to date

he had not been able to obtain any settlement, in consequence

of the vendor having gone abroad.

15. Mr. Charles Walker, of Southfields, Coleshill, near Bir-

mingham, sent, on September 1, a sample of linseed-cake for

analysis. Dr. Voelcker's report was :

—

« September 24, 1887.

Moisture 10-98

Oil 11-41
' Albuminous compounds (tiesh-forming matters) . 30-25

Mucilage, sugar, and digestible fibre . . . 30-73

Woody fibre (cellulose) 9-69
^ Mineral matter (ash) 6-94

100-00

• Containing nitrogen ..... 4-84

- Including sand ...... 2-01

" A cake adulterated with rape. J. Augustus Voelckek."

Mr. Walker purchased four tons of this cake from dealers

at Warwick, at 4i!. 18s. Qd. a ton delivered, the cakes being

branded " B. Pui'e." The makers were Messrs. Walker &
Smith, of Hull, and the cakes were invoiced " W. & S. Pure

Lineeed-Cake." On November 25, Mr. Charles Walker wrote :—

>
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"Southfields, Coleshill.

" Dear Sie,—In reply to yours of the 19th in reference to cake, the

agent made me an allowance of 10*-. a ton, although he said the makers quite

ignored the matter. I am buying cake now warranted 95 per cent. pure.

—

I am, faithfully yours, " Chas, Walkek."
" To Dr. Voelcker, 12 Hanover Square."

16. ]\Ir. John MoiTison, of Bushmead Priory, St. Neots, sent

on October 10, 1887, a sample of linseed-cake for analysis. The
report given was as follows :

—

" October 21, 1887.

. Moisture 10-67

Oil 9-40
' Albuminous compounds (flesh-forming matters) , 26-31

Mucilage, sugar, and digestible fibre . . . 33-60

"Woody fibre (cellulose) 9-20
- Mineral matter (ash) 10-82

100-00

' Containing nitrogen ..... 4 21
- Including sand ...... 5-18

" This cake has far too much sand in it. J. Augustus Voelckek."

This cake had been offered to Mr. Morrison at 71. 7s. 6d. a

ton delivered, but on having the above report he declined to

purchase.

17. Mr. Martin Seth-Smith, of Cohvood Park, Bolney, Hay-
ward's Heath, sent for analysis on November 4, 1887, a sample
of linseed-cake. The report upon this was :

—

" Xovember 12, 18S7.

Moisture 10-28
Oil 9-71

^ Albuminous compounds (flesh-forming matters) . 30-94
Mucilage, sugar, and digestible fibre . . . 32-73
Woody fibre (cellulose) 8-51

- Mineral matter (ash) ...... 7-83

100-00

' Containing nitrogen 4-95
^ Including sand 2-80

"A cake that has no right to be called pure ; it is made from decidedly
dirty seed. J. Augustus Voelceee."

This cake contained a quantity of niger-seed, also rape-seed,

and some mustard. Mr. Seth-Smith stated that it had been
sold to him at the highest market price as pure linseed-cake,

from Calcutta seed, 10 per cent, oil guaranteed. Five tons of
the cake had been purchased, forming the first part of a contract
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for 20 tons, at 71. Is. 3d. per ton delivered. It was invoiced as
" Pure Linseed-Cake," and described as " Tovil Pure." The
makers were Messrs. T. W. Brook & Co., Tovil Oil Mills,

Maidstone. On Mr. Seth-Smitk complaining, the following

letter was received by the vendors :

—

" Tovil Oil Mills, Maidstone, November 18, 1887.
"Messrs. ******

" Deak Sies,—Yours of the 17tli inst. to hand, containing Mr. Smith's
complaint about our linseed-cake. The cakes in question were made from
Calcutta linseed bought on the 96 per cent, basis, and as you. weU know some
parcels come dirtier than others, and we consider 2'80 sand is not an exor-

bitant percentage, at the same time we should like to see it less ourselves.

As to the percentage of oil, we always reckon on 10 per cent., and the few
points under that figure are very slight, and we have no doubt that the bulk
would have shown 10 per cent. We consider the cake is what we sold it

you for, and we cannot think of admitting any claim.—Yours truly,
'•- T. W. Brook & Co."
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GENEEAL MEETING.

12 Hanoter Square, Thuksdat, December 8, 1887.

REPORT OF THE COUNCIL.

The Council have to repoi-t that the list of Governors and

Members has undergone the following changes during the

past half-3'ear :—The deaths of 5 Governors and 78 Members
have been recorded, and 40 Members have resigned ; on the

other hand, 166 New Members have been elected, amongst
whom the Council have the gratification of announcing that

the name of Prince Albert Victor of Wales is included.

The Society now consists of :

—

69 Life Governors,

61 Annual Governors,

3,460 Life Members,

5,41 7 Annual Members,

16 Honorary Members,

making a total of 9,023, showing an increase of 41 since the

meeting in May last.

The Council announce with regret the death of three of

the Honorary Members of the Society, Professor Boussingault,

of Paris, Professor Solly, of Sutton, and the Hofrath Adolph
Stockhardt, of Tharand, Saxony. The Council have elected

as an Honorary Member, Professor Charles V. Riley, M.A.,

Ph.D. of Washington, Entomologist to the United States

Department of Agriculture.

The half-yearly statement of accounts to June 30 last has

been examined and certified by the Auditors and Account-
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ants, and has beien printed in the October number of the

Journal for the information of Members.

Since the date up to which that statement was made, the

Council have found it necessary to sell out the 2,010/. Is. Zd.

Consols, and 4,000Z. of the New Three per Cents, belonging

to the Society (making 6,010L Is. Zd. in all), towards meeting

the exceptional expenditure which has been incurred during

the year. 1,135?. of this expenditure represents the cost of

New Entrances for the Country Meetings, and about 1,800Z.

the cost of the alterations and improvements in the Society's

House. There was a loss of 1,004L in connection with the

Spring Show of Stallions which took place at Newcastle in

January 1887 ; and a further loss of about 2,000?. in connec-

tion with the annual Country Meeting at the same city in

July. In addition to the above, a grant of 1,300Z. to the

family of the late Secretary has been made, as reported at

the General Meeting in May last.

A Special Committee of the Council, consisting of the

Chairmen of the various Standing Committees, is now engaged

upon an examination of the expenditure of the Society, and

the Council have reason to hope that as a result of its labours

considerable economies will be effected.

The attendance at the Newcastle Show was upon the

whole satisfactory, although the numbers admitted on the

half-crown days fell below expectation, and the closing day

(Friday) was marked by inclement weather. On the Thurs-

day, however, the unprecedentedly large number of 77,869

persons paid for admission.

The Exhibition of Stock was in many respects far above

the average, and with the exception of the Battersea and

Kilburn Meetings, no such completely representative display

of British breeds of Live Stock has ever been seen at the

Country Meetings of the Society.

The trials of Portable Agricultural Steam Engines, con-

ducted under the superintendence of Sir Frederick Bramwell

and Mr. William Anderson, as Consulting Engineers of the

Society, were followed with much interest, and the Council

have reason to believe that the considerable expense involved

in these trials, amounting with the prizes to about 800Z., has
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been abundantly justified by the results announced in the

valuable Eeport of the Consulting Engineers which appears

in the current number of the ' Journal.'

A new feature of the Show was the competition of Shoe-

ing Smiths practising in the district in which the Meeting

was held. This competition proved very popular with the

trade and with the general public, and the Council are there-

fore encouraged to hold another contest of the same kind in

connection with the Nottingham Meeting next year.

The Stallions which gained the Premiums at the Spring

Show of the Society in January last were exhibited at the

Summer Meeting, and their owners received the gold medals

awarded to them by the Society at the hands of H.R.H.

the Prince of Wales, who, with his two sons, honoured the

Meeting with his presence on Tuesday and Thursday of

the Show-weelr.

The Council have arranged for a second exhibition of

Stallions, which will be held at Nottingham on February 9

and 10, 1888.

The Annual Country Meeting at Nottingham will com-

mence on Monday, July 9, 1888, and close on the following

Friday evening. The Implement-yard only will be open on

the previous Saturday, July 7.

In connection with the Nottingham Meeting, the Council

will offer the following prizes for agricultural implements ' :

—

Clas3 1.—Hay and Straw Presses, worked by Steam
power . . , , . FiEsx Prize £30

Skco>^d Prize £20
Class 2.—Hay and Straw Presses, worked ty Horse

power . , . , . First Prize £20
Seco>t) Prize £10

Class 3.—Hay and Straw Presses, worked by Hand
power First Prize £20

SEC0^^) Prize £10
Class 4.—Best Apparatus for Condensing Mflk, suit-

able for use on a farm .... £25

To the ciTstomary Prizes offered by the Society for Stock

to be exhibited at the Nottingham Meeting, the Local Com-
mittee has added Prizes for Shire Stallions and Foals,

Hunters, Harness Horses and Ponies, Hackneys and Road-

' An additional prize of 201. for a Press for Old Hay worked by Hand Power
was granted by the Council at its meeting on March 7, 1888.

—

[Ed.]
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sters, Dairy Cattle, Shropshire Sheep, Lincoln Sheep and
Wool (subscribed by the Lincolnshire Agricultural Society),

Butter, and local Hard and Soft Cheeses. Prizes will also

be offered by the Shorthorn Society, the Shire Horse Society,

and the Hereford Herd Book Society.

Prizes amounting in all to 315?. for the best-managed

Farms in Nottinghamshire and Lincolnshire have been offered

in three classes by the Local Committee. Thirty-five Farms
have been entered for competition, and the Judges will com-
mence their inspection in the course of a few days.

The number of samples analysed in the Society's Labora-

tory during the past year has been 1,615, 1,536 of these being

for Members of the Society and 79 in connection with the

Woburn experiments and afB.liated Societies. The Consult-

ing Chemist's reports have shown that adulteration of Lin-

seed-cakes has been practised to a lai'ger extent than ever

before. The passing of the Merchandise Marks Act, 1887,

will, however, aid the efforts of the Society in securing that

the supply of Linseed and other cakes shall be of a character

strictly in accordance with the description or brand given

to them.

The Wobum experiments have been conducted as here-

tofore, and reports of these, as well as of further experi-

ments on Ensilage and on Sheep-feeding, form part of the

contents of the Society's Journal.

The experiments of Local Agricultural Societies have

been continued for another year by the following Societies :

—

The Norfolk Chamber of Agriculture, the Eoyal Manchester

Liverpool and North Lancashire Agricultural Society, and

the Essex Agricultural Societ3^

During the past year 342 applications have been received

by the Consulting Botanist from Members of the Society,

chiefly for information as to the purity and vitality of seeds

for pasture. Judging from the samples submitted, the use

of Ryegrass as an adulterant of the Fescues has almost

disappeared. There remains, however, in some samples a

considerable quantity of worthless or injurious seeds, like

those of Yorkshire Fog and the Hair grass, especially in the

Meadow Fescue. The clovers (chiefly the White or Dutch
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and Alsike) are the frequent medium of introducing a large

quantity of weeds on the farm. The vitality of the seeds

gave a high average, though in some cases it was very low,

especially in seeds which are small and have no thick

covering to protect them from desiccation, as in Foxtail

and the Meadow grasses. Some samples of smooth-stalked

Meadow grass did not even germinate ten per cent., though

otherwise they were good and clean seeds. Information has

been given to Members as to plant diseases, weeds, and

injury to Stock from constituents of the pasture, which will

be given at length in Mr. Carruthers' Annual Report.

There has been a considerable increase of work in con-

nection with the Entomological section of the Seeds and
Plants Diseases Committee. The aj)plications made to the

Consulting Entomologist during the year, for information

concerning the attack of various insects upon crops, have

been over 1,400 as against 1,100 in 1886, proving that culti-

vators are becoming more interested in these pests, and
anxious to be furnished" with methods of preservation and

remedies against them.

The Report presented to the Society by Professors

Robertson and Penberthy on experimental work on Pro-

tective Inoculation for Anthrax and Quarter 111 has been

received, and is printed in the current number of the ' Jour-

nal.' The Council regret that further investigations with

regard to the protective value of inoculation for Quarter 111

and other contagious diseases of animals cannot be carried

out except by operators individually licensed, and that in

consequence of a misunderstanding as to the state of the

law on this point, Professor Robertson is at present unable

to continue his inquiries.

The Council have had under their anxious consideration

the continued prevalence of pleuro-pneumonia, and they

have appointed a deputation to wait upon the Lord Presi-

dent of the Council to urge the adoption of more stringent

measures for the suppression of the disease, both in this

countr}' and in Ireland.

Colonel Picton Turbervill's annual prize of 25?. has
this year been offered for the best essay on Welsh Dairy



X Report to the General Meeting.

Farming. Three essays were sent in for competition, and
the adjudicator has awarded the prize to the essay bearing

the motto " Welsh Black Cattle," the author of which is Mr.
W. Barrow Wall, of Pembroke.

The examinations for the Society's junior scholarships

were held on ^November 8 and 9. The number of schools

from which candidates were entered was larger than in any

year since the Junior Examinations were first started in

1874, ten schools sending up pupils, as compared with six in

1886 and 1885, and seven in 1884, Forty-three candidates

were entered from these ten schools, but three did not at-

tend. The result of the examination is that 21 competitors

obtained sufficient marks to qualify them for a Scholarship,'

as against 15 competitors in 1886, and 20 in 1885. Of the

successful candidates, the first ten in the following list,

arranged in order of merit, will receive Scholarships upon

complying with the Society's regulations, and the remainder

will receive certificates :

—

Portsmouth Grammar School Frederick Wm. Eussell.

Northampton Grammar School Lewis Henry Cooke.

Surrey County, School John Eamsey Bishop.

„ „ „ Barnard John Watkin.

„ „ „ Charles F. H. Greenwood.

„ „ „ Peter Green.

Portsmouth Grammar School Frank Ernest Rock.

Bedford County School Francis James Steward.

Ashburton Grammar School Arthur John Ellis.

Portsmouth Grammar School Wm. Cuthbert Childs.

Northampton Grammar School Samuel Warren Price.

Aspatria Agricultural College Bernard Marden.

„ „ „ Solomon Holliday.

„ „ „ Joseph Briggs.

Surrey County School Francis M. Seal.

Bedford County School Frank Roads.

„ „ „ William Henry Hare.

Northampton Grammar School Edwin Coates.

Ashburton Grammar School George Pearse Foaden.

Surrey County School Wm. Frederick Herbert.

„ „ „ John Huttb Bouwer.
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Of the 19 boys who are unsuccessful in getting the mini-

mum number of marks, 3 failed in all four subjects—Agri-

culture, Chemistry, Mechanics, and Land Surveying : 8

failed in three subjects, 2 in two subjects, 4 in one subject

(of whom 3 failed in Agriculture only), and two, though

passing in all subjects, did not earn the number of marks

qualifying for a certificate.

The Examiners in all the subjects speak favourably of

the quality of the papers submitted to them. The Examiner

in Chemistry adds that the number of decidedly bad papers

is very much smaller than last year, and that as a whole the

answers show very fair knosvledge.

In consequence of the rapidly increasing work of the

Society in all its branches, it has been found necessary to

apply the whole of the rooms in the Society's House (with

the exception of those sub-let to the Shorthorn Society and
the Smithfield Club) to oflBce purposes. The Chemical

Laboratory, greatly enlarged and improved, has been trans-

ferred to the upper rooms formerly occupied by the late

Secretary, and the old laboratory on the ground floor has

been converted into a general office for the clerks.

These alterations have left free the front room on the

ground floor, which the Council have fitted up as a general

waiting and reading-room for Members, a convenience

which has been an admitted necessity for a considerable

length of time.

By order of the Council,

EENEST CLAEKE,
Secretary.
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DISTPJBmOX OF MEMBERS OF THE SOCIETY AND OF MEMBERS
OF COUNCIL.

Districts
j

CorxTiEs
NCMBEE OP
M£3(BEBS
OF Society

OP

OP
Coxrxcn.

^lEMBEBS OP Couycn.

A. <

1

' BEDFOEDsHIEE . .

BrCKIXGHAMSffIKE
Cambridgeshire .

Hebtfoedshiee .

hcstlsgdoxshire
Middlesex . . .

Norfolk ....
Oxfordshiee . .

Suffolk ....

117

99
151
209
135
50

426

332

1.35

183
1842

3

2
1

1

1

1

2
— 13

/ Duke of Bedford, K.G., T.p.

;

'• C. Howard ; James Howard.

H. J. Little : J. Martin.
W. Gilbev.

Sir J. B. Lawes, t.p.

W. Well5, t.

G. M. Allender.

(H.R.H. the Prince of Wales,
-' K.G., T. ; Hugh Aylmer

;

I, Robert Leeds.
Earl of Jersey.

J. E. Ransome ; A. J. Smith.

B. -

CCilBEELAKD , .

Durham ....
noethumberlasd

Westmorland

180

195

248

G6
689

1

2

2

1 0

S. P. Foster.

( Earl of Ravensworth, v.P.

;

» W. T. Scarth.

(Sir M. White Ridley, v.P.;

I Jacob Wilson.
W. H. Wakefield, v.P.

1

•1
1

Derbvshiee . . .

Leicestershire .

Lixcolxshibe . .

xoethamptoxshire
xottixghamshire
Rutland ....

183

93

255

1.35

227
19

922

2

3

2
2

— 9

f Hon. E. K. Coke; H. Chandos-
( Pole-Gell.

j Sir J. H. Thorold; Rt. Hon. H.
I Chaplin; W. Frankish.
Earl Spencer, v.p. ; A. Pell.

Duke of Portland ; J. Hemsley.
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.

DISTRIBUTION OF ME3IBERS OF THE SOCIETY—

DiSTBICTS CorxTns
Number op-

OF Society

Number
|

• DP- •

MsttBEBS
I

.

OF
I

COUXCIL
'

. Ke^bers op CocyciL

Berkshire ,

corxwall .

Devonshire .

Dorsetshire

Hampshire .

Kent . . .

Somersetshire

Surrey . , .

Sussex . . .

Wiltshire .

Yorkshire .

Gloucestershire .

Herefordshire .

Monmouthshire .

Shropshire . . .

Staffordshire, .

Warwickshire . .

Worcestershire .

South Wales . ,

Cheshire . .

Lancashire .

North Wales

Scotland , . . ,

Ireland
Channel Islands .

Foreign Countries
Honorary Members
Members without addresses

150
63

111

63

186

362.

152

185

250

125
-1647

657

200

130
32

4i3

238-

197
181

162
-1583

289

460

217

2 ! M. J. Sutton; P. E. Crutchley.

, !
,
Sir T. D. Acland, T. ; Sir M.

"*
i

1 Lopes, v.p.

1 ' . Viscount Portman, t.

^Viscount Eversley, v.P. : Sir

3
I
J A. K. Macdonald, T. ; J. A.

' '

I Caird.

„
I

f
E- Russell ; C. Whitehead

;

^
1
1 C. de L. F. De Laune.

q [

,
7isct. Bridport, T. ; R. Neville

i GrenviUe.
G. H. Sanday.
Duke of Richmond and Gor-

don, v.P. ; H. Gorringe

;

R. A. Warren.
J. Rawlence.1

— 18

13

966

148
11?
12

123
16

101

I
Earl Cathcart, t.

' Feversliam, v.p.

I J. D. Dent, t.

Earl of

C. Clay;

(Lotd Moreton ; Col. Kings-
l cote, t.

J. H. Arkwright.
R. Straltoc.

.'A. P. Lloyd; J. Bowen-Jones;
' W. Sheraton.

I
Earl of Lichfield, T.

;
Marquis

of Stafford.

P. A. Muntz.
Earl of Coventry ; C. Randell.
Viscount Emlvn.

( Lord Egerton, t. ; Hon. Cecil
t T. Parker ; A. Ashworth.
Duke of Devonshire, v.p.

;

Earl of Lathom, v.P. ; T. H.
Miller.

( Earl of Powis, T. ; C. S. Main
1 warinar.

517
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Dr.

EOYAL AGEICULTUEAL
Half-yearly Cash Account

£ s. d.

To Balance in hand, 1st July, 1887 :—

Bankers

297

3 9

Secretary , . . , . . • 59 6 9

To Income :—

Dividends on Stock ,,,,,, • . .

Subscriptions :

—

Governors' Annual 35 0 0

Members' Life-Compositions 363 0 0

Members' Annual 794 1 0

Journal :

—

Sales 72 0 7

Sale of Pamphlets 9 9 10

Advertisements 144 12 6

Chemical :

—

laboratory Fees (3 Quarters)

Education :

—

Sale of Insect Diagrams . .

Farm Prize Competition :

—

Prizes given by Newcastle Local Committee . . 475 0 0

Entry Fees for 1888 47 0 0

Norwich Meeting . .

Total Income

To Newcastle Meeting

To Stock :—

Sale of 2,010?. h: od. Consols . . ,

„ 4,000i. New Three per Cents ,

To Bankers :—

Balance due . . •

& s. d.

464 9 6

1,192 1 0

226 2 11

300 1 3

10 5

522 0 0
25 6 11

2,035 3 9

4,080 0 0

£ S. d.

356 10 6

2,731 2 0

15,954 4 2

6,115 3 9

192 4 1

£25,349 4 6

Balance-Sheet,

To Capital :- LIABILITIES.
Surplus, June 30th, 1887

Less Surplus of Expenditure over Income during

the Half-year, viz. :

—

Expenditure 7,190 17 0

Income 2,731 2 0

To Excess of new over olil valuation of Country Meeting plant

)

and other property i J

To Excess of Expenditure over Receipts :-

Newcastle Meeting
Stallion Show

£ s. d.

38,620 19 3

4,459 15 0

1,978 2 2

1,554 6 5

s, d.

34,161 4 3

2,116 5 0

36,277 9 3

3,532 8 7

£32,746 0 8

QUILTEH, WELTON, & CO., Accomifniits.



SOCIETY OF ENGLAND.
FROM 1st July to 31st December, 1887.

XV

Cr.

By Expenditure :—
Establishment :

—

Salaries, Wages, &c
House :—Kent, Taxes, Alterations, &c. . ,

Office :—Printing, Postage, Stationery, &,c.

£ i. d.

1.204 0 0
2,003 1 3
317 12 5

Journal :

—

Printing and Stitching .

Printing Advertisenieuts
Postage and Delivery . ,

Literary Contributions ,

Woodcuts

775 18
55 16

200 0
175 0
13 7

Chemical :

—

Salaries
Apparatus and Chemicals
Printing, Advertising, and Stationery
Petty PajTuents

Veterinary

391 13 -4

33 19 9

17 6 6

15 0 0

Seeds and Plants Diseases :

—

Consulting Entomologist's Salary
Consulting Botanist's Salary . .

50 0 0
50 0 0

Education :—
Advertising , , . . . 15 7 2

Scholarships 200 0 0
Examiners 15 15 0

Farm Prize Competition :

—

Prizes 475 0 0
Judges 569 9 1

Gratuities to Farm Servants 9 0 0
Expenses on account of 1888 134 6 9

Sundries

Norwich Meeting

Total Expenditure

By Newcastle Meeting
By Stallion Show
By Nottingham Meeting

By Balance in hand, 31st December :-

Secretary

& s. d. £ s. d.

3,521 13 8

1,220 1 11

457 19 7

102 5 0

100 0 0

231 2 2

1,187 15 10
351 18 10

15 0 0

7,190 17 0

16,841 4 2
1,112 1 0
200 0 0

5 2 4

£25,349 4 6

3 1st December, 1887.

ASSETS.
By Cash in hand
By New Three per Cent Stock 25,885?. is. id. cost«...

[Of this, 6.595/. is held against unexhausted Life
Compositions, and 130/. against special prizes.]

By Books and Furniture in Society's House
By Coimtry Meeting Plant
By Machinery

At Debit of Nottingham Meeting

Less due to Bankers

» Value at 103J = 26,726/. 5«. 3d.

Mem.—The above assets are exclusive of the amount
recoverable in respect of arreai-s of Subscriptions to
31st December, 1887, which at that date amounted to
1,704/.

£ s. d.

5 2 4
25,062 13 4

3,537 18 1

2,158 0 0
1,655 15 0

s. d.

32,419 8 9
517 16 0

32,937 4 9

192 4 1

£32,745 0 8

Examined, audited, and found correct, this 23rd day of April, 1888.

FRANCIS SHERBORN,
A. H.

3IS SHERBORN,
] . „ .

JOHHSON. J
^''^^'"''^o'^^ehalf of the Society.
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Dr. Yearly Cash Account,

s. d. s. d. £ s. d.

To Balauce in hand, 1st Jan. 1887 :

—

• • 720 11 2
56 16 6

777 7 8

To Income r

—

926 19
',

11 13 11

Subscriptions :

—

240 0 0
907 0 0

4,913 10 0

6,060 10 0

Establisnment

• 200 0 0

Journal

157 14 9

302 1 11

12 10 6

75 0 0
547 7 2

Chemical :

—

• • 0/ U 6 6

Kducation

c
n in 2

Farm Prize Competition :

—

Prizes Riven by the Newcastle Local Committee 475 0 0

47 0 0
522 0 0

48 11 4

22,351 3 1

652 9 0

. 31,690 10 3

To Stock :—

2,035 3 9

„ £4,000 0*. Od. New Three Per Cents. . . 4,080 0 0
6,115 3 9

To Bankers :

—

192 4 1

£3S,764 6 9



SOCIETY OP ENGLAND.
FROM 1st January to 31st December, 1887,

xvii

Cr.

By Expenditure :—

Establishtoent :— •

Salaries, Wages, itc. . , , . .

House : Kei\t, Taxes, Alterations, Repairs, itc.

Office : .Ptlntiug, Postage, Stationery, 4;c. . .

Journal r

—

Printing and Stitching Journal
Printing AdVettiSeiileilts ; .

Postage aud Delivery ....
Adverfising.
Literary Contributions . . .

Prize Kss.ays ....... .

Wood Engravings

Chemical :

—

Salaries
Apparatus .ind Chemicals ....
Printing, Advertising and Stationery
Petty Payments

Veterinary :—

Professional. Fees,

On account of Investigations . . .

Grant to Boyal Teteriuary College .

Seeds and Plants'Diseases

Consulting Entomologist's Salary
Consulting Bofiuiist's Salary . .

Education :

—

Fees to Examiners . .

Printing and Advertising
Scholarships ....
Prizes

Farm Prize Competition :—
Prizes
Judges
Gratuities to Farm Servants
Expenses on account of 1888

Gratuity to Mrs. Jenkins
Sundries
Norwich Meeting
Newcastle Meeting . ,

& s. d.

LessdebitedtoCountryMeetingPlant 1,191 11 6

„ „ Stallion Show . . . 348 19 5

„ „ Nottingham Meeting . 317 16 0

Nottingham Meeting .

Stallion Show , .

Total Expenditure

By Country Meeting Plant

By Balance in hand, Slst December, 1887

£ s. d.

1,599 0 0

2,369 10 1

733 18 ?

1,43 1 19 0

115 12 3

4U0 0 0
9 l* 6

352 10 0
50 0 0
30 17 G

750 8 4
C9 13 3

17 6 6

33 4 9

.250
50 0 0

200 0 0

100 0 0
fOO" 0 0

SS IO 0
15 7 2

200 0 0
50 0 0

475 0 0
569 9 1

9 0 0
134 6 9

1,300 0 0
373 10 10

25,119 19 11

9 11

£ s. d.

4,702 8 3

2,393 13 9

870 12 10

252 5 0

200 0 0

317 17 2

1,187 15 10

1,300 0 0
373 10 10
35 0 0

23,261 10 0
517 16 0

2,152 19 3

VOL. XXIV.—S. S.
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I

COUNTRY METING ACCOUNT,
|

Receipts.

£ *. (/.

j

Subscription irom Newcastle ... 2,000 0 0
j

Admissions to Show Xard by Payment 8,348 3 4
|

Admissions by Season Ticket 776 8 0 '

Admissions to Stand at Horse Eing 652 17 0
\

Admissions to Dairy , . . , , 26 1 0

Sale of Catalogues 582 19 0

Entries in Implement Catalogue 2-10 0 0

Adrertisements in Stock Catalogue 200 17 G
j

Implement Exhibitors' Payment for Shedding 2,683 13 11

Xon-members' Fees for Entry of Implements

.

129 0 0

Fees for Entry of LiTe-Stock 853 5 0 ,

Fees for Horse Boxes and Stalls 3« 0 0 I

Fees for Entry of Poultry , 90 2 0
I

Fees for Horse-Shoeing Competition 10 10 0 I

Premium for Supply of Befreshments , 315 0 0
^

Premium for Cloak Rooms, Lavatories, &c. GO 0 0

Fines for Xon-Exhibition of Live Stock 170 0 0

Implement Fines 600
Sales of Dairy Produce and G uides 70 7 7 I

£17,558 4 4
j

To Balance . . . 2,029 4 7 !

£19,&87 8 11
'



NEWCASTLE-UPON-TYNE, 1887. xix

Expenditure.
£, s. d. £ $. d.

Show-Yarb 'VS'orks

By Timber audJoinery 4,S79 15 1

„ Ironmongery, 186/. \Zs. 3./. ; Hurdles, 150/. 3s. id 335 16 7

„ Paints, Oils, GLass, Ac, 77/. llj. Gd. ; Bricks, Lime, and Cement, 46/. 4*-. G<i. 123 16 0

„ Canvas, Felt, Baize, &c 1,313 3 1

„ Railway Charges, 319/. 5i. 8</. ; Horse Hire, 134/. 12s. IW 453 18 7

,, Insurance, Coals, and Sundries 33 19 3

„ Postage and Stationery 46 6 7

„ Wages 2,116 7 2

„ Superintendent of 'Works— Salary and Expenses 566 16 0

„ Depreciation of Plant .
' 493 1 7

Per Contra :

—

By Materials transferred , 249 4 10

„ Sale of Materials 2,184 19 4

„ Work for Exhibitors and Purveyors 1,300 0 0

Judges' Fees.—Implements, 155/. ; Stock, 564/. ; Poultrv, 2"/. Ms. ; Cheese and Butter,
36/. 13*. id.

; Horse-Shoeing, 40/. 10s '

J

Inspectors' Fees.—Veterinary, 85/. 10s.
;
Shearing, 21/. 10s. 6</. ; Veterinary Assistants, 18/. 13s.

Police.—Metropolitan

Clerks and Assistants.—Secretary and Stewards, 124/. Us. 6</. ; Bankers, 18/. 8s. 6f/

Foremen and Assistant-Foremen

Yardmen, 308/. 8s. lOrf.
;
Grooms, Foddermen, and Ring Telegraphs, 96/. 5s

Superintendent of Turnstiles, Money Changer, and Money Takers, 60/. 18s.
;
Doorkeepers,

)

57/. 9s. 2d. . .
'

J

Stewards' E.tpenses at Mansion House, &c., 244/. 6s. 4d. ;
Assistant-Stewards, 48/. 4s. 2d. . . .

Lodgings for Stewards, Assistant-Stewards, Implement Judges, and Veterinjiry Inspectors 1

and other Officials '

j

Official Luncheons, Refreshments, and Allowances

Catalogues.—Implements, 291/. 13s. 4d. ; Stock, 446/. 15s. 4d. ; Awards, 44/. 16s. 6d. ; Plan of)
Yard, 29/. ; Guide to Dairy, 11/. 8s. 6d. ; New Packing Cases and Carriage, 49/. 14s. 2d.; V

Commission, 54/. 8s J

Printing, 1,138/. 3s. 9d.
;
Advertising and Bill Posting, 78f/. 15s. 3d

Postage, Stationery, Telegrams, Carriage, &e
Engineering.—Repairs, 101/. 10s. ; Professional Fees, 235/. ;

Engineers and Assistants,
148/. 6s. 8d.

;
Wages, 110/. 2s. 3d.

;
Insurance, 9/. 3s. 9d. ; Carriage, 36/. Is. 9d. ; Coal

9/. 14s. 8d. ; Ironwork, 27/. Os. 5d. ; Tarpaulins and Petty Payments, 6/. 8s. 4d

Dairy.—Milk, 63/. 18s. 6d.
; Ice, 6/. 3s. lid.

;
Dairymaids, 38/. 2s. 6d. ;

Utensils, &c., 12/. Os. 6d. ; 1

Carriage, 14/. 6s. lid /

Hay, 215/. 13s. 8d.
; Straw, 386/. 3s. 9d.; Green Food, 164/. 10s. 6d.

;
Stacking, &c. 21. 2s. . ,

Trials.-Land, 31/. 15s., and Miscellaneous, 18/. 7s. lid

Horse-Shoeing.—Hire of Forges, &c., 71. 2s. ;
Carriage, 3/. 15s. 4d. ; Iron, ic, 15/. lis. lOd.

;

)

Sundries, 3/. 12s. 6rf f

Horse and Carriage Hu-e ,

Secretary and Official Staff . ,

Poultry Attendant and Food ,

Telephone, 20/. ; Fire Engines and Men, 39/. 18s. 5d

Commissionaires, 40/. 2s. Cd. ; Boy Messengers, 10/

Hire of Furniture, 24/. 7s. ; Hire of Chairs, 26/. 9s. 8d. ; China, Glass, and Towels, 4/. 19s. . .

Jackets and Caps, 8/. 14s. 2d. ; Hats for Boys, 4/. 18s. 7d. ;
Baskets, 1/. 2s. 6d

Bee Exhibition, 40/. ; Rosettes, 19/. Is. 5d. ; Badges, 24/. 14s. 9d. ; Medals, 5/. 8s

Ironmongery, 27/. 5s. 9d. ; Moss Litter, Hire of Harmonium, Newspapers, Coals, Corn, Rope,

)

and Petty Payments, 28/. 16s ^ .... J

•Prizes.—Stock, 4,110/. ;
Implements, 410/. ; Poultry, 294/. ; Cheese and Butter, 172/. ; Butter-

1

making, 10/. ; Horse Shoeing, 64/ j

9,862 19 11

3,734 4 2

6,128 15 9

823 17 8

125 13 6

570 8 5

143 0 0

135 11 3

404 13 10

118 7 2

292 10 6

253 13 0

300 5 5

927 14 10

1,924 19 0

187 10 8

683 7 10

134 12 4

768- 9 11

50 2 11

30 4 8

148 5 5

33 13 10

15 13 3

59 18 5

50 2 6

55 15 8

14 15 3

89 4 2

56 1 9

5,060 0 0

£19,587 8 11

* Exclusive of 1,446/. given through tlie Newcastle Local Committee ; 50/. by the Shire Horse Society ;

42/. by the Clydesdale Society ; 50/. by the Shorthorn Society ; 30/. by the Hereford Herd-Book Society ; 50/.

by the Polled Cattle Society ; and 60/. by the Galloway Cattle Society.
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agriculturaij education.

ELEMENTARY EXAMINATION of Pupils of Middle-Class

AND OTHER SCHOOLS.*

] Examination Papers, 1887.

A. AGRICULTURE.

November 8, 1887.

(Three hours allowed.)

N.B.— Yuxrjjlace ivill he determined more hy the quality than the

quantity of your rvorli.

I.—THE SOIL.

1. In what ways does Land Drainage (a) affect the fertility of

a water-logged soil ? and wherein (6) are irrigation and land drain-

age alike in their influence and mode of action ?

2. Explain in detail the influence as a manure of caustic lime

applied to the soil.

3. How may burning, a calcareous clay soil In.crease its fertility ?

4. Explain on the one hand {a) the benefit of a bare fallow, and

on tho other (6) the possible injury wliicli it may do.

II.—THE CROPS.

5. Explain how a crop taken from the soil may be either restora-

tive or scourging, in its influence on fertility.

6. In what ways may ploughing a green crop into tlie ground
increase the fertility of the soul ?

* For tlie new Regulations for these Examinations!, sec page x.\v.
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7. Explain the policj^ of crop rotations—tlie advantage of taking

grain and green crops after one another in rotation, instead of each

in succession, always on its own plot of ground.

III.—LIVE-STOCK.

8. Explain the fertilising influence of the sheep-fold.

9. In what respects do milk selling, butter dairying, and the

cheese manufacture, ditfer in their influence on the fertility of the

farm 1

10. Considering all England as a farm, carrying an immense

head of stock, and receiving annually enormous quantities of im-

ported food and manure, why is it not continually increasing in

fertility 1

B. ELEMENTARY CHEMISTRY.

November 8, 1887.

{Three hours allowed.)

1. What features does water exhibit at the following tempera-

tures— 0° C, 4° C, 100° C. 1 What is meant by the latent heat of

steam ?

2. What are the principal characteristics which distinguish the

so-called metallic and non-metallic bodies ? Is the distinction au

absolute one ?

3. What do you understand by the term chemical action 1 Illus-

trate your reply by examples.

4. Describe the preparation of Chlorine. What are its principal

uses in commerce ?

5. The following four salts are given you, viz. Sulphate of Am-
monia

;
Sulphate of Soda

;
Sulphate of Potash

;
Sulphate of Mag-

nesia : how would you distinguish between them ?

6. Describe the structure of the flame of a candle. Point out the

special features of each portion of the flame.

7. Explain the separation of chemical substances by the mode
termed dialysis. Give an example,
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8. Describe very briefly the preparation of metallic Iron from

its ores.

9. Give the chemical composition of the following :—Saltpetre
;

Quartz
;
Lampblack ; Chlorate of Potash ; Glauber's Salts ; Gra-

phite ; Caustic Soda ; Zinc blende ; Bicarbonate of Potash
; Quick-

silver.

10. How is Sulphuretted Hydrogen prepared ? Give the prin-

cipal tests for Sulphides.

C. MECHANICS AND NATURAL PHILOSOPHY.

November 9, 1887.

[Three hours alloioed.)

1. State what is meant by stable and unstable equilibrium. '

Give an example of a body in stable equilibrium and of a body in

unstable equilibrium.
]

2. Draw a right-angled triangle ABC, and suppose it capable
|

of moving freely in its own plane round D, which is a point in the

hypotenuse A B such that A D is a fourth of A B ; the length of

AC is 15 in., that of B C is 12 in. ; a force of 10 units acts from ;

A to C ; find the force acting from B to C required to balance the ;

former force.

3. A B is a lever of the first order, 10 ft. long, capable of turn-
j

ing round a fulcrum (F) 9 ft. from A ; C D is a parallel lever of
|

the second order, 12 ft. long, capable of turning on a fulcrum at C, I

and carrying a weight of 9,000 lbs. at E, 6 inches from C ; the ends i

B and D are connected by a vertical link B D ; find the force P '

which, acting at A, would just support the Aveight at E ; find also
|

the tension of the link.
|

4. A thread is fastened firmly by one end to a fixed point A ; it '

passes over a smooth fixed point B, and carries a weight of 200 lbs.

at the other end C
;
given that A B is inclined downwards at an

'

angle of 45° to the horizon, find (by construction or otherwise) the

pressure on the point B. Wliat is tlie magnitude of the pull on the

point A, and why ?

5. What is meant when tlie velocity of a body is said to be

uniformly accelerated 1 If the velocity of a body is uniformly

I
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accelerated, and if at the end of the first second of its motion its

velocity is 7 ft. a second, and at the end of the second second its

velocity is 10 ft. a second, what ^^•ill be its velocity at the end of

the 10th second of its motion ?

6. A force can just support a mass of 5 oz. against gravity ; if

that force were applied to a body of 4 lbs. perfectly free to move

(for instance, if the force were applied horizontally to the body

placed on a smooth horizontal table), what distance would it make
the body describe from rest in the first three seconds of its motion

(^ = 32)?

7. A cork is tied by a fine thread to the bottom of a vessel

;

water is poured in, and the vessel filled to such a depth that the

thread keeps the cork from rising to the surface
;
explain why the

thread will be in a vertical line, when the water and cork come to

rest.

8. State Boyle's Law. A quantity of air, under a pressure of

3 atmospheres, has a volume of H cubic feet ; what "svdll be its

volume if the pressure is reduced to 2\ atmospheres ? What is

meant by a pressure of one atmosphere ?

9. What is latent heat ? Mention any circiunstances under

which heat becomes latent.

10. The area of a piston of a steam-engine is 2,000 square inches
;

the length of the stroke is 6 ft. ; the mean pressure of the steam is

22 lbs. per square inch ; the piston makes 10 strokes a minute

;

what is the horse-power of the engine ? If this engine overcame at

the working point a constant resistance of 1,000 lbs., what would be

the velocity of the working point 1 What supposition is tacitly

made in your answer ?

D. MENSURATION AND LAND SURVEYING.

Noveinber 9, 1887.

{Two hours allowed.)

1. ABC is a triangle, whose area is 145,000 sq. ft. ; the base

A B is 575 ft. long ; and the angle A is one of 67° 30' ; draw the

triangle to a scale of 100 ft. to an inch. Note the number of feet

in the other sides, and the number of degrees in the other angles.
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2. A B C D is a four-sided figure ; A B is 1,270 ft. long, and the

following angles are measured, viz., D A B = 123°, C A B = 31° 30',

DBA=43° 20', CBA=135°; draw the figure to a scale of

500 ft. to an inch, and note the length of the side C D, and of the

diagonal A C.

3. A brick measures 8| X 4|- X 2J in. ; if bricks could be

stacked quite close and without mortar, how many would there be

in a rod of brickwork (i.e. 30^ sq. yds., a brick and a half thick) ?

4. A rectangle has two edges horizontal, and its plane inclined

at an angle of 25° to the horizon—like the cover of a book lying

on a table and kept partly open ; the horizontal edges are 50 ft.

long, the others are 30 ft. long
;

find, by construction, the inclina-

tion of a diagonal to the horizontal plane.

5. Draw a line 4 in. long, and divide it accurately into 15 equal

parts.

6. A B is a side of an ornamental piece of water ; at A, where

the stream enters, there is a waterfall of 4 ft. ; at B, where the

stream goes out, there is a fall of 5 ft. ; at a point C, a little above

A, there is a sluice by which the stream can be sent along a semi-

circular watercourse to D, a point just below B ; from C to D in a

sti-aight line is 800 yards ; what is the fall (in inches per hundred

feet) of the stream when it is being carried along the semicircular

watercourse 1 Show, in a sketch drawn to scale, the point of the

watercourse which is on the same level as the piece of water.
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REGULATIONS AS TO JUNIOR SCHOLARSHIPS.

[The folloioing neio Regulations for these Scholarships tvere ap-

proved hy the Council on April 11, 1888, and ivill come into force

for the Examinations to he held in November next.]

1. In addition to the present examinations of advanced students,

a more elementary examination is held annually in November by the

Royal Agricultural Society. ....
2. Ten Scholarships of 20/. each are offered, on condition that the

Scholar remain at School until the" end of the summer term in the

following year, or spend the ensuing year' with a practical agriculturist

or a land agent, to be approved by the Education Committee of the

Society, or at one of the Agricultural Colleges, or partly at a School

and partly ivith a prcKtical agriculturist or a land agent or at an

AgricuUitral College.

3. No Scholarship will be paid until after a formal certificate of

good conduct and industry be produced from the head-master of the

School, principal of the College, or the practical farmer or land agent

with whom the Scholar has complied with the preceding regulation.

4. Candidates for the Scholarships must be between 14 and 18

years of age. No candidate is eligible for examination a second

time who has already obtained a Scholarship.

5. Candidates still at School can only be entered for these

Scholarships through the head-masters of their respective Schools.

Other Candidates must satisfy the Education Committee of their

fitness to compete by sending Certificates of Education, or of their

having passed any Examinations in connection with the Science and

Art Department, or of any University in the United Kingdom.

C. Any head-master intending to enter Candidates for these

Scholarships, and any Candidate intending to enter himself, must
inform the Secretary of the Royal Agricultural Society of his intention

to do so, on or before October 1 in each year. Entries of individual

competitors must be made on or before October 1 .5, on forms to be

obtained from the Secretary.

7. The annual Examinations will be held in tlie mouth of

November simultaneously at such Schools as have Candidates, and

at the Society's Rooms, 12, Hanover Square, London, W. The
Scholarships will be awarded to the boys \y\\o obtain the highest

aggregate jaumber of marks.
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8. The subjects for examination for the Scholarships will be :

—

1. The Principles of Agriculture, especially with reference to the

Rotation of Crops, the Nutrition of Plants and Animals, and the

Mechanical Cultivation of the Soil ; 2. Chemistry, as applied to

Agriculture ; 3. Elementary Mechanics, as applied to Agriculture
;

4. Land Surveying.

9. The maximum and minimum marks allotted to each subject

are as follows :

—

Maximum Minimum
Agriculture 400 150

Chemistry 200 75

Mechanics • • . . 200 75

Land Surveying . • , ,100 40

10. A Candidate who does not obtain the minimum number of

marks in any of the subjects in which he is examined will be con-

sidered as failing in that subject. No Scholarship or Certificate will

be granted to any Candidate who fails in any subject, or who does

not obtain a total of 450 marks, i.e. half the maximum marks for all

four subjects.

11. Subject as above, the Scholarships will be awarded to the ten

Candidates who obtain the highest aggregate number of marks. A
Certificate stating that he has qualified for a Scholarship will also be

granted to each Candidate after the first ten, who passes in each

subject, and obtains not less than 450 marks in the aggregate.

12. For the conduct of the examination at each School having

Candidates, a Local Secretary will be appointed by the Royal

Agricultural Society.

Sealed packets of the examination papers will be sent to the

Local Secretary ; these packets will be opened and distributed

to the Candidates in his presence, or in the presence of some

one specially deputed by him.

During the time the papers are being answered there will be

present the Local Secretary or his deputy, who will, at the

end of the time appointed by the examiner for answering,

collect the papers, seal them in packets, and forward them to

the Secretary of the Royal Agricultural Society.

By Order of the Council,

ERNEST CLARKE, Secretary.

12, Hanover Square, London, W.
April 11, 1888.
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SYLLABUS OF SUBJECTS
For the Examination of Candidatesfor the Society Junior Scholarships,

AGRICULTURE.
Varieties of soil and climate in Great Britain. Tillap;e operations.

Drainage. Rotation of crops. Rotations adapted to different circumstances

of soil and climate. Cultivation of cereal crops (wheat, oats, barley).

Cultivation of pulse crops (beans, peas). Cultivation of green crops (swedes,

turnips, mangolds, potatoes, vetches). Cultivation of artificial grasses.

Management of permanent grass. Ilaj^maliing and harvesting. General

management and feeding of horses. Dairy management. General manage-
ment and fattening of cattle, sheep, and pigs. Calendar of farm operations.

The Examiners tuill he requested to put the questions relating to the cultivation

of the soil in a (/encral form, so that each Candidate may be enabled to

answer them with special reference to the agriculture of the neighbourhood

of his oivn school.

CHEMISTRY.
General properties of matter. Weights and Measures. Specific weight.

Chemical affinity. Atomicity. Differences between mechanical and chemi-
cal combinations. Principal laws of combination by weight and volume.

OxTGE^f.—Preparation and properties. Oxides. Combustion. Acids
and basic oxides. Ozone.

Hydkogen.—Preparation and properties. Water. Its electrolysis and
composition by weight and volume. Distilled water. Rain water. Spring
and well waters. Sea water. Hard and soft water. Clark's " soap-test."

NiTEOGEN.—The atmosphere. Physical properties of the atmosphere.
Its composition. The uses of the different constituents of the atmosphere in

relation to animal and vegetable life.

CoMPODNDS OF NiTEOGEN WITH OxTGEX, especially nitric acid.

NiTEOGEX AND Hydeogen.—AmmcLia, its properties and preparation.

Tests for ammonia. Chloride of ammonium. Sulphate of ammonia.
General properties of ammonia salts. Manures containing ammonia.

Caebon.—Different varieties ofcarbon—Diamond—Graphite—Vegetable
carbon—Animal charcoal—their properties and uses. Carbon and oxygen.
Carbonic oxide and carbonic acid. Sources of carbonic acid in the atmo-
sphere. Properties. Tests for carbonic acid. Methylene, acetylene, ethy-
lene. (Compounds of carbd>i and hgdrogen.} Coal-gas. Structure of flame.

Davy's lamp.

Chloeine.—Preparation and properties. Its uses. Chlorine and
hydrogen. Tests for hydrochloric acid. General properties of chlorides.

SuLPHUE.— Native and refined sulphur. Properties. Sulphides.

Hydric-sulphide. Compounds of sulphur and oxygen, particularly sulphuric

acid. Uses of oil of vitriol in agricultiu-e.

Phosphoetjs.—Preparation and properties. Phosphoric acid. The
composition of bones. Minerals consisting mainly of phosphates. Phos-
phatic manures.

Silicon and Silicic Acid.—Different varieties of silicic acid. Soluble
silica.

PoTASSirji.—Caustic potash. Carbonate of potash. Wood-ashes.
Chloride of potassium. Nitrate of potassium.

Sodium.—(Jarbonate of soda. Chloride of sodium. Sulphate of soda.
Silicate of soda. Glass.

Calcium.—Quicklime. Chalk and limestone, and their uses. Shell-
sand. Sulphate of lime. Phosphate of lime.

Magnesium.—Carbonate and sulphate of magnesia.
Bakium.—Chloride of barium, Sulphate of baryta.
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Aluminium.—Alumina. Alums. Clays.

Iroit.—Cast iron. Malleable iron. Steel. O.viJes of iron. Iron
pyrites. Ferrous sulphate. Tests for ferrous and ferric salts.

Copper.—Sulphate of copper. Tests for copper.

^Mercury.—Oxides of mercury. Chlorides of mercury.
Lead.—Oxides of lead. Sulphide of lead. Acetate of lead.

Zinc.—Oxide of zinc. Sulphate of zinc.

Silver.—Silver nitrate.

Arsenic.—Arsenious acid.

MECHANICS, ETC.
Position of centre of gravity in simple figures—circle,, triangle, &c.

Properties of the centre of gravity. Stable and unstable equilibrium.

Composition and resolution of forces acting at a point, and conditions of

their equilibrium, i.e., parallelogram and triangle of forces.

Relation between two forces holding a body in equilibrium on a fixed

axis, i.e., equality of their moments.
Applications to equilibrium of lever, wheel aud axle, pulley, toothed-

wheels, and of a body resting on a smooth plane, horizontal or inclined.

Friction of plane surfaces, and coefficient of friction.

Newton's tliree laws of motion. Uniformly accelerated rectilinear motion
produced in a body of given mass by a force of given magnitude. Absolute
unit of force

;
gravitation unit of force.

AVork and its measurement
;
foot-pound, foot-poundal.

Relation between work done by power aud Avork done against resist-

ances in a machine moving uniformly.

Energy of a moving particle
;
equation of work and energy for a particle.

Transmission of pressure througli a fluid, and fluid pressure on a body
wholly or partially immersed. Applications to find specific gravity of solids

and liquids.

Weiglit, pressure, and elasticity of air. The barometer. Boyle's law.

Applications to suction and forcing pumps, siphon, hydrometers,
hydraulic press.

Freezing and boiling points of water and graduation of Thermometers.
Solid, liquid, and aeriform states of matter. Unit of heat; specific heat;

latent heat. Relation between volume, density, pressure, and temperature

of gas. Mechanical equivalent of heat.

Arrangement of parts and mode of action of stationary steam engine

—

Condenser, parallel motion, eccentric, governor and throttle-valve, crank
and fly-wheel. Calculation of horse-power of engine.

N.B.— Candidates are expected to be able to work easy exa^nples and ansiver

questions on the subjects specijied in the above Syllabus.

]\IENSURATION AND LAND SURVEYING.
Construction of triangles from various data with scale and protractor.

Determination of area of a triangle when it has been drawn accurately to

scale.

Mensuration of rectangular areas ; and of other areas so far as it can be

eflected by drawing them to scale, and dividing them into triangles.

Area and circumference of circle determiued from radius, or conversely.

Mensuration of rectangular solids, and of prisms, cylinders, and cones.

To plot from notes a three or four sidsd field, and to find its area when
plotted.

Construction of easy plane scales.

Verniers.

Levelling.

K.B.—Each Candidate should have with him in the Examination a pair of
compasses, scale of equal 2>arts, and j>yotractor.
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MEMORANDA.

AbDniiss OP liKTTEUS.—Tlie Society's office being situated in the postal ilistriot ilesigiiated by the

letter W, Members, in their correspondence with the Secretary, are requested to subjoin

that letter to the usual address.

Gkxeral Meetino in London, Monday, May 22nd, 1888, at noon.

CotJXTBY Meeting at Nottingham, 9th to 13th July, 188S.

General Meeting in London, December, 1888.

Monthly Council (for transaction of business), at noon on the first Wednesday in every month,
excepting January, Seijtcmbcr, and October : open on'ly to Members of Council and
Governors of the Society.

ADJonnxMEXTS.—The Council adjourn over Passion and E.aster 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 Wednesd,ay in December to the first

Wednesday iu Februai-y.

Office Hours.—10 to i. On Saturdaj-s 10 to 2.

Diseases of Cattle, Sheep, and Pigs.—Members have the privilege of applying to the Vete-
rinary Conmiittee of the Society, and of sending animals to the Royal Veterinary Collcg.?,

Camden Town, N.W.—(A statement of these privileges will be found on page xxxiii. in

this Appendix.)

Chejiicat. Axalysi.s.—The privileges of Chemical Analysis enjoyed by Members of the Society
will be found stated in this Appendix (page xxx.).

BOTAXICAL AND ENTOMOLOGICAL PnmLEGES.—The Botanical and Entomological Privileges en-
joyed by Members of the Society will be found stated in this Appendix (pages xxxv. and
xxxvi.).

Subscriptions.-1. Annual.—The subscription of a Governor is £5, and that of a Member £1,
due in advance on the 1st of January of each year, and becoming iu arrear if unpaid by
the let of June.

2. For Life.—Governors may compound for their subscription for future ye.ars by
paying at once the sum of £50, and Members by paying £10. Governors and Members
who have paid their annual subscription for 20 years or upwards, and whose subscriptions
are not in arrear, may compound for future annual subscriptions, th.at of the current 3'ear

inclusive, by a single payment of £25 for a Governor, and £5 for a Member. No Governor
or Member can be .illowed to enter into composition for life until all subscriptions due by
him at the time shall have been paid. Governors or Members not resident in the United
Kingdom will be required on election to pay the life composition.

No Governor or ilember in arrear of his subscription is entitled to any of the privileges
of the Society.

Payments.—Subscriptions may be paid to the Secretary, in the most direct and satisfactory
manner, either at the office of the Society, No. 12, Hanover Square, London, W., or by means
of postal Qi-ders, to be obtained at any of tlie principal post-offices throughout the kingdom,
and made payable to him at the Yere Street Office, London, W. ; but any cheque on a
banker or any other house of business in Loudon will be equally available, if made p.ayable

on demand. In obtaining postal orders care should be taken to give the postmaster the
correct name of the Secretary of the Society (Ernest Clarke), otherwise the payment may
be refused tqlum'at the post-office on which such order has been obtained; and when
making remittances it should be stated by whom, and on whose account, they are sent.
Cheques should be crossed " London and Westminster Bank."

0^ application to the Secretary, forms may be obtained for authorising the regular
payment, by the bankers of individual members, of each annual subscription as it falls

due. Member^ are particularly invited to avail themselves of these Bankers' orders, iu
orderto save trouble both to'themselves and to the Society. When payment is made to the
London and W^stnunstoi' Bank, St. James's Square Branch, as the bankers of the Society,
it will be jdesirfible Jhat the Secretary should be advised by letter of such payment, in order
that the entry in the bankers' book may be at once identified, and the amount posted to the
creilit of the pi'opcr person. No coin can be remitted by post, unless the letter be registered.

New Memhers.—Every candid.ate for admission into the Society must be proposed by a
Member ; the proposer to specify in writing the full n.ame, usual place of residence, "and
post-towU) of the candidate, either at a Council meeting, or by letter addressed to the

,
Secretary.. Popis pf proposal m.iy be obtained on application to the Secretai-y. The
Secretary will inform new Members of their election by letter.

•e' 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, Botanical, and Veterinary Privileges, and of other printed papers connected
with special departments of the Society's business.
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6flbcniors' gltmters' griliilfgcs M Cljemkal |lnal])sis,

{Apjdlcahle only to the case of Persons ivlw are not commercially engagedin the

manufacture or sale of any substance sentfor Analysis.')

The Council have fixed the following rates of Charges for Analysis to be made by the Con-
sulting Chemist for the bona-fide and sole use of Members of the Society. Members have also

the privilege of sending samples for Analysis on behalf of any farming company of which they
may be directors or managers, provided that the substances so sent shall be for use on the
farm of the Company and not for sale to other persons. Members of the Society are also

allowed to send to the Society's Laboratory for analysis, at the same scale of fees, any manures
and feeding stuffs which are to be used by their outgoing tenants, or which they propose to
give free of cost to their occupymg tenants.

These analyses are given on the understanding that they are required for the individual and
sole benefit of the Member applying for them, and must not be used for other persons, or for

commercial purposes. Except in case of dispute, the analyses and reports must not be com-
municated to either vendor or manufacturer. Land or Estate Agents and others sending
samples for analysis on behalf of their principals are only entitled to do so when the latter

are themselves Members. The names of the principals should in such cases be given.

To avoid all unnecessary correspondence, Members are particularly requested, when apply-
ing to the Consulting Chemist, to mention the kind of analysis they require, and to quote its

number in the subjoined schedule.
The charge for analysis, together with the cost of the carriage of the specimens (if any),

must be paid to the Consulting Chemist at the time of application.

No.
1.—An opinion of the genuineness of bone-dust or oil-cake (each sample) , . , is. 6cf,

2.—An estimate of the value (relatively to fhe average samples in the market) of sul-

phate and muriate of ammonia and of the nitrates of potash and soda . . , 5j.

3.—An analysis of guano ;
showing the proportion of moisture, organic matter, sand,

phosphate of lime, alkaline salts and ammonia, and an estimate of its value, pro-
vided the selling price of the articles to be analysed be sent with it . . , IOj.

4.—An analysis of mineral superphosphate of lime for soluble phosphates only, and an
estimate of its value, provided the selling price of the ai'ticle to be analysed be
sent with it 5s.

5.—An analysis of superphosphate of lime, showing the proportions of moisture, organic
matter, sand, soluble and insoluble phosph.ates, sulpliate of lime, and ammonia,
and an estimate of its value, provided the selling price of the article to be analysed
be sent with it ... lOi,

C.—An analysis, showing the value of bone-dust or any other ordin.ary artificial

manure, provided the selling price of the manure to be analjsed be sent with it. lOj.

7.—An analysis of limestone, showing the proportion of lime 7i. 6<f.

8.—An analysis of limestone, showing the proportion of lime and magnesia . . . lOi.

9.—An analysis of limestone or marls, showing the proportion of carbonate, phosphate,
and sulphate of lime and magnesia, with sand ami clay lOi.

10.—Partial analysis of a soil, including determinations of clay, sand, organic matter,
and caibonate of lime lOJ.

11.—Complete analysis of a soil £3

12.—An analysis of oil-cake or otlicr 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 ; and an opinion of its

feeding and fattening or milk-proilucing properties 10*.

13.—Analysis of any vegetable product lOi;

14.—Analysis of animal products, refuse substances used for manures, &c. . from lOi. to £1

15.—Determination of the "hai-dncss" of a sample of water before and after boiling , 6*-

IC.—Analysis of water of land-ih-ainage, and of water used for ii-rigation • • £1

17.—Analysis of water used for domestic purposes , , , £1 Ws,

18.—DeteiTuiuation of nitric .icid in a sample of water f • i • • Ws,

19.—Examination of Viscera for Metallic poison £2 2«.

20.—Examination of Viscera complete, for metals and alkaloids , . , . . £5 5i.

21.—Personal consultation with the Consulting Chemist. (The usual hours of attend-

ance, Monday excepted, will be from 11 to 3, but to prevent disappointment, it is

suggested tliat Members desiring to hold a consultation with the Consulting

Chemist should write to make an appointment) 5>.

22.—Consultation by letter . . - 6j-

23.—Consultation necessitating the writing of three or more letters lOj.

The Laboratory of the Society is at 12, ITanover Square, London, W., to which address the

Consulting Chemist, Dr. J. AuoVsTLS VoKLCKKU, requests that all letters and parcels (postage

and carriage paid) from Members of the Society, who are entitled to avail themselves of the

foregoing Privileges, should be directed. Cheques and Postal Orders should be crossed " London
Bud Westminster Bank."
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GUIDE TO THE PURCHASE OF ARTIFICIAL MANURES
AND FEEDING STUFFS.

Feeding Cakes.

1. Linseed-cahe should be purchased as " Pure/' and the insertion of this

word on the invoice should be insisted upon. The use of such words as
" Best," " Genuine," &c., should be objected to by the purchaser.

2. Eape-cake for feeding purposes should be guaranteed " Pure," and
purchased by sample.

3. Decorticated Cotton-cake should be guaranteed " Pure," and purchased
by sample.

4. Undecorticated Cotton-cake should be guaranteed "Pure," and
purchased by sample.

N.B.—All feeding cakes should be purchased in good condition, and the
guarantee of the vendor should be immediately checked by a fair sample
(taken out of the middle of the cake) being at once sent for examination to a
competent analytical chemist. The remainder of the cake from which the
sample sent for examination had been taken should be sealed up in the presence
of a witness, and retained by the purchaser for reference in case of dispute.

Artificial Manures.

1. Raw or Oreen Bones or Bone-dust should be purchased as "Pure"
Raw Bones guaranteed to contain from 45 to 48 per cent, of tribasic phos-
phate of lime, and to yield not less than 4 per cent, of ammonia.

2. Boiled Bones should be purchased as " Pure " Boiled Bones guaranteed
to contain from 55 to 60 per cent, of tribasic phosphate of lime, and to yield

not less than 1 per cent, of ammonia.
3. Dissolved Bones are made of various qualities, and are sold at various

prices per ton ; therefore the quality should be guaranteed under the heads
of soluble phosphate of lime, insoluble phosphate of lime, and nitrogen or its

equivalent as ammonia. The purchaser should also stipulate for an allow-

ance for each unit per cent, which the dissolved bones should be found on
analysis to contain less than the guaranteed percentages of the three sub-
stances already mentioned.

4. Mineral Superphosphates should be guaranteed to be delivered in a
sufficiently dry and powdery condition, and to contain a certain percentage of
soluble phosphate of lime, at a certain price per unit per cent., no value to be
attached to insoluble phosphates.

5. Compound Artificial Manures should be purchased in the same manner
and with the same guarantees as Dissolved Bones.

6. Nitrate of Soda should be guaranteed by the vendor to contain 95
per cent, of pure nitrate.

7. Sulphate of Ammonia should be guaranteed by the vendor to contain

not less than 24 per cent, of ammonia.
8. Peruvian Guano should be sold under that name, and guaranteed to be

in a dry and friable condition, and to contain a certain percentage of ammonia.

N.B.—Artificial manures should be guaranteed to be delivered in a suffi-

ciently dry and powdery condition to admit of distribution by the drill. A
sample for analysis should be taken, not later than three days after delivery,

by emptying several bags, mixing the contents together, and filling two tins
holding about half a pound each, in the presence of a -witness. Both the tins

should be sealed, one kept by the purchaser for reference in case of dispute,
and the other forwarded to a competent analytical chemist for examination.
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INSTRUCTIONS FOR SELECTING AND SENDING
SAMPLES FOR ANALYSIS.

ARTIFICIAL MANURES.—Take a large handful of the manure from three

or four bags, mix the whole on a large sheet of paper, breaking down with the

hand any lumps present, and fold up in tinfoil, or in oil-silk, about 3 oz. of

the well-mixed sample, and send it to 12, Hanover Square, W., by post ; or

place the mixed manure in a small wooden or tin box, which may be tied by

string, but must not be sealed, and send it by post. If the manure be very

wet and lumpy, a large boxful, weighing from 10 to 12 oz., should be sent

either by post or railway.

Samples not exceeding 4 oz. in weight may be sent by post, by attaching

two penny postage stamps to the parcel.

Samples not exceeding 8 oz., for three penny postage stamps.

Samples between 8 and 12 oz. can be sent by parcels-post for threepence.

The parcels should be addressed : Dr. J. Augustus Voelcker, 12, Han-
over Square, London, W , and the address of the sender or the number of

mark of the article be stated on parcels.

The samples may be sent in covers, or in boxes, bags of linen or other

materials.

SOILS.—Have a wooden box made C inches long and wide, and from 9 to

12 inches deep, according to the depth of soil and subsoil of the field. Mark
out in the field a space of about 12 inches square; dig round in a slanting

direction a trench, so as to leave undisturbed a block of soil with its subsoil

9 to 12 inches deep ; trim this block or plan of the field to make it fit into the

wooden box, invert the open box over it, press down firmly, then pass a spade

under the box and lift it up, gently turn over the box, nail on the lid, and send

it by goods or parcel train to the laboratory. The soil will then be received

in the exact position in which it is found in the field.

In the case of very light, sandy, and porous soils, the wooden box may be

at once inverted over the soil and forced down by pressure, and then dug out.

WATERS.—The water, if possible, should be sent in a glass-stoppered

Winchester half-gallon bottle, which is readily obtained in any chemist and
druggist's shop. If Winchester bottles cannot be procured, the water may be

sent in perfectly clean new stoneware spirit-jars, surrounded by wickerwork.

For the determination of the degree of hardness before and after boiling, only

one quart wine-bottle full of water is required.

LIMESTONES, MARLS, IRONSTONES, AND OTHER MINERALS.—
Whole pieces, weighing from 3 to 4 oz., should be sent enclosed in small linen

bags, or wrapped in paper. Postage 2d., if under 4 oz.

OILCAKES.—Take a sample from the middle of the cake. To this end
break a whole cake into two. Then break off a piece from the end where the

two halves were joined together, and wrap it in paper, and send by parcel-

post. The piece should weigh at least from 10 to 12 oz. If sent by railwaj',

one quarter or half a cake should be forwarded, carriage prepaid.

FEEDING MEALS.—About 3 oz. will be sufficient for analysis. Enclose

the meal in a small linen bag. Send it by post.

On forwarding samples, separate letters should be sent to the Laboratory
.specifying the nature of the information required, and, if possible, the object

in view.



( xxxiii )

a^cniticc^* ilctcriitarp f^cibilcgCiSf.

I.

—

Visits of a Peopessor op the Koyal Veteeinaey College.

1. Any member of the Society who may desire professional attendance and special

advice in cases of disease among his cattle, sheep, or pigs, should apply to the Secretary'

of the Societv, or to the Principal of the Koval Veterinary College, Camden Town,
London. N.W. " "

. .

2. The remuneration of the Veterinar}' Surgeon or a Visiting Inspector will be
2/. 2s. each day as a professional fee, and the charge for personal expenses, u-lien such

have been incurred, which will in no case exceed one guinea per diem. He will also be
allowed to charge the cost of travelling, including railway fare, and one shilling per
mile if by road, to and from the locality where his services may have been required.

The whole or any portion of these charges may, however, in case of serious or extensive
outbreaks of contagious disease, be remitted, so far as the Members of the Society are
concerned, at the discretion of the Council, on such step being recommended to them
by the Veterinary Committee.

3. The Consulting Veterinary Surgeon or Visiting Inspector, on his return, will

report to the Member, and, through the Principal of the Royal Veterinary CoUege, to

the Veterinary Committee, in writing, the result of his observations and proceedings
with reference to the disease ; which Eeport will be laid before the Council.

4. -When contingencies arise to prevent a personal discharge of the duties, the
Principal of the Royal Veterinary College may, subject to the approval of the Vete-
rinary Committee, name some competent professional person to act in his stead, who
shall be remunerated at the same rate.

A return of the number of applications from Members of the Society during each half-
year is required from the Consulting Veterinary Surgeon.

III.

—

Admission of Diseased Animals to the Royal- Veterinary
College, Camden Town, N.W.; Investigations and' Reports.

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 following terms, viz. by
paying for the keep and treatment of cattle 10s. 6(f. per week each animal, and for
sheep and pigs, 3s. 6d. per week.

2. A detailed Report of the cases of cattle, sheep, and pigs treated in the Infirmary
of the CoUege, or on Farms in the occupation of Members of the Society, will be fur-
nished to the Council quarterly ; and also special reports from time to time on anv
matter of unusual interest which may come under the notice of the Officers of the
College.

3. An annual grant of 200/. is made by the Society to the Royal Veterinary College
in aid of the further development of Cattle Patholog_v. In order to assist the authori-
ties of the College in making the necessary investigations, members of the Society are
particularly requested to send to the College any diseased animals (cattle, sheep, or
swine) which they would otherwise destroy as useless, and also any specimens of dis-
eased parts of an unusual character. In the event of living animals being sent, it
will be necessary to telegraph to the College at Camden Town the time of their arrival
at a London station, so that a van may be sent to meet them. The expense of transit
will be defr.ayed by the Royal Veterinary CoUege.

The following Veterinary Surgeons have been appointed, at different centres in
England and Wales, for the purpose of enabling Members of the Society to consult
them with regard to the diseases of cattle, sheep, and pigs.

II.

—

Consultations without Visit.

Personal consultation with Veterinary Inspector
Consultation by letter

Post-mortem examination, and report therepn .

lO.s'. G</.

10s. G(/.

^Is. Orf.

IV.

—

Visits op Provincial Veterinary Surgeons.

C'ounfif, A'ame and Address,

Anglesey
Bedford .

Berks .

Brecon .

Hugh Jones, Brynarron, Langefni.
Henry Crofts, Harper Street, Bedford.
Henry Alhiutt, Thames Street, AVindsor,
John Price, Brecon.
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xxsiv Memhers' Veterinary Privileges.

County. Name and Address.

Bucks Cr. A. Lepper, Aylesbury.
Cambridge G. A. Bauham, Downiug Street, Cambridge.
Cardigan Xot yet appointed.
Carmarthen Ditto.

Carnarvon R. Roberts, Market Street, Abergele.
Chester W. Lewis, 1 South Street, Nantwich Road, Crewe.
Cornwall Thos. Olrer, Truro.
Cumberland John Bell, Lonsdale Street, Carlisle.
Denbigh R. Roberts, Market Street, Abergele.
Derby Not yet appointed.
Devon W. Penhale, Barnstaple.
Dorset W. Vessey, Weymouth.
Durham John E. Peele, 8 New Elvet, Durham.
Essex James Taylor, Vengewell Hall, Wis, ilanningtree.
Flint R. Roberts, Market Street, Abergele.
Glamorgan Charles Moir, Cardiff. [Cirencester.
Gloucester ProfessorNicholson Almond, Royal Agricultural College
Hants J. D. Barford, 57 Above Bar, Southampton.
Hereford, \V. Good, 30 Mill Street, Ludlow.
Herts W. Wilson, Berkhampstead.
Hunts A. T. Sprague, Kimbolton.
Kent W. A. Edgar, Westfield House, Dartford.
Lancaster J. B. Folding, Bed Lion Street, Burnley.
Leicester John Wiggins, Market Harbro".
Lincoln (South) C.iptain B. H. Russell, Grantham.
Lincaln(Mid) Charles Hartley, 4 Norman Place, Lincoln.
Lincoln (North) J. B. Greswell, Mercer Row, Louth.
Merioneth Evan Wynne Williams, 1 Queen's Row, Dolgelly.
Metropo;is and Middlesex . . . Royal Veterinary College, Camden Town.
Monmouth G. Lewis, Monmouth.
Montgomery James M'Cavin, Montgomery.
Norfolk [Vacant.]
Northampton T. J. Merrick, Castilian Street, Northampton.
Northumberland and Westmorland . C. Stephenson, Sandyford Villa, Newcastle-on-Tjme.
Notts C. Gresswell, Albert Square, Derby Road, Nottingham.
Oxford (North) Chas. N. Page, Banburv.
Oxford (South) P. S. Walker, Oxford.
Pembroke Not yet appointed.
Salop W. E. Litt, Shrewsbury.
Somerset T. D. Broad, Broad Street, Bath.
Stafford Harry Giver, Trescoe, Tam worth.
Suffolk J. Worsley, Ipswich.
Surrey J. L. Lupton, Richmond.
Sussex (East) R. A. Stock, Lewes.
Sussex (West) I. H. Callow, Horsham.
W^arwick Osborn Hills, Leamington.
Wilts H. Hussey, Devizes.
Worcester H. R. Perrins, Upper Butts, Worcester.
York (East Riding) .... James Jebson, Yapham Grange, Pocklington.
York ( North RiiUng) .... W. Barker, Middlesborough.
York (West Riding) .... Joseph Carter, 28 Great Horton Road, Bradford.

Members may obtain the attendance of a Provincial Veterinary Surgeon in any case

of disease by paying liis travelling expenses (which include railway fares, and 1j. per
mile if by road, including the return journey), and the cost of his visit, which will be
at the following rate, viz. :

—

£ s. <7.

When the whole day is occupied 1 10 0
When half a day or less-is occupied . . . . . 0 15 0
Personal consultation with Veterinary Surgeon . . . 0 10 0
Consultation by letter 0 5 0
Post-mortem examination and report thereon . . .10 0

A return of the number of applications from Members of the Society during each

half-year, embodying a statement of those cases which may be of public interest, ia

required from each Provincial Veterinary Surgeon. These half-yearly reports should

reach the Secretary by the end of May ami November respectively.
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The Council have fixed the following rates of charge for the examination, by
the Society's Consulting Botanist, of Plants and Seeds, for the bond fide and in-

dividual information and benefit of Members of the Society (not being seeds-

men).
The charge for examination must be paid at the time of application, and

the carriage of all parcels must be prepaid.
No.
1.—A report on the purity, amount, and nature of foreign materials,

the perfectness, and germinating power of a sample of seed . l^.

2.—Determination of the species of any weed or otlier plant, or of any
epiphyte or vegetable parasite, with a report on its habits, and
the means for its extermination or prevention . ... Is.

3.—Report on any disease affecting farm crops Is.

4.—Determinationof the species of a collection of natural grasses found
in any district, with a report on their habits and pasture value . 5s.

—The Considting Botanist's Reports on Seeds are furnished to enahle

Memhers, purchasers of seeds and corn for agricultural or horticultural

2)urj)oses,— to test the raluc of what they buy, and are not to be used or made
available fur advertising or trade purposes.

PURCHASE OF SEEDS.
The purchaser should obtain from the vendor, by invoice or otherwise, a

proper designation of the seed he buys, with a guarantee that it contains not
more than a specified amount of other seeds, and is free from ergot, or, in the
case of clovers, from dodder, and of the percentage of seeds that will germinate.

The germination of cereals, green crops, clovers, and timothy gjass should
be not less than 90 per cent. ; of foxtail, not less than 60 per cent. ; of other
grasses, not less than 70 per cent.

The Council strongly recommend that the purchase of prepared mixtures
should be avoided, and that the different seeds to be sown should be purchased
separately.

INSTRUCTIONS FOR SELECTINa AND SENDING SAMPLES,
I. Seeds.

In sending seed or corn for examination the utmost care must be taken to

secure a fair and honest sample. In the case of grass-seeds, the sample should
be drawn from the centre of the sack or bag, and in all cases from the bulk
delivered to the purchaser and not from the purchase sample. When bought
by sample the whole or part of that sample should be sent.

When it is considered necessary to secure legal evidence, the sample should
be taken from the bulk and placed in a sealed bag in the presence of a reliable

witness who is acquainted with the identity of the bulk, and care should be
taken that the purchased sample and bulk be not tampered with after delivery,

or mixed or come in contact with any other sample or stock.

Oae ounce of grass and other small seeds should be sent, and two ounces
of cereals or larger seeds. The exact name under which each sample has been
bought should be sent with it.

Grass-seeds should bo sent at least FOUR weeks, and clover-seeds TWO
WEEKS before they are required, and they should not he sotun until the report
lias been received.

II. Plants.

In collecting specimens of plants, the whole plant should be taken up, and
the earth shaken from the roots. If possible, the plants must be in flower or
fruit. They should be packed in a light box, or in a firm paper parcel.

Specimens of diseased plants or of parasites should be forwarded as fresh as
possible. They should be placed in a bottle, or packed in tinfoil or oil-silk.

All specimens should be accompanied with a letter specifying the nature of
the information required, and stating any local circumstances (sail, situation,

&c.) which, in the opinion of the sender, would be likely to throw light on the
inquiry.

Parcels or letters containing seeds or plants for examination (carriage or
postage prepaid) must be addressed to Mr. W. Carruthers, F.R.S., 44 Central
Hill, Norwood, London, S.E.



The Council have fixed the charge of 2«. 6i, for the determination of the

species of any insect, worm, or other animal which, in any stage of its life,

injuriously affects farm-crops, with a report on its habits, and suggestions as to

the methods of prevention and remedy.

Portions of the plants injured should accompany the specimens of the

insects.

All specimens should be sent in tin or wooden boxes, or in quills, so as to

prevent injury in transmission.

Parcels or letters containing specimens (carriage or postage paid) must be

addressed to Miss E. A. Obmebod, F.R.ilet.Soc., Torrington House, Holywell

Hill, St. Albans.

Free admission to the Show-Yard and to the Grand Stand at the Country

Meetings, during the time the Show is open to the public, by tickets issued by

the Secretary ; Exhibition of Live Stock and Implements at the Country

Meetings at a reduced charge ; the ' Journals ' of the Society which belong to the

year for which their subscription has been paid, transmitted by post, free of

charge, to their address ;
analyses of Manures, Feeding Stuffs, ke., made at

a reduced charge by the Consulting Chemist (p. xxx.), and examination of

Plants and Seeds by the Consulting Botanist (p. xxxv.), and of Insects, Ac, by

the Consulting Entomologist (see above) ; the liberty of consulting the books

in the Library ; leave to report the outbreak of disease among cattle, sheep,

and pigs, and to request the personal attendance of one of the Society's Vete-

rinary Inspectors ;
power of sending cattle, sheep, and pigs to the Eoyal Vete-

rinary College on payment of a small sum for keep and treatment (p. xxxiii.).

No member in arrear of his subscription is entitled to any of the privil^es

of the Society.

All Members belonging to the Society are bound to pay their annual sub-

scriptions, until they shall withdraw from it by notice in writing to the

Secretary.

'Journal.'—ThePartsof the Society's' Jottmal' are published half-yearly, and

(when the subscription is not in arrear) they are forwarded by post or carrier to

Members, or delivered from the Society's office to Members or to the bearer of

their written order.

The back numbers of the ' Journal ' are kept constantly on sale by the pub-

lisher, JOHX MuERAT, 50a Albemarle Street, W.

All communications intended for the Society should be addressed to

the Secretary, at the House of the Society, 12 Hanover Square, London, W.
Replies by Telegraph cannot be sent unless paid for in advance, and cannot

be guaranteed in any case.
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These experiments, it is trce, are kot e.\st ; still they are in the power of evert
thinking hfsbandmav. he who accomplishes but one ,0f however limitkd application, and
takes care to retort it faithfirllt, advances the sciexce, and, consequently, the prac-

tice of agriculture, and acquires thereby a right to the oratrtude of his feiiows, 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 distributl

the execution of these among their members.

VoN Thaer, Principles of Agriculture.
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Agriculture, Downton, Wilts.

It will, I think, serve to elucidate my remarks on the Principles

of Forestry if I define (1) what is meant by the term Forest, and
(2) what is meant by the term Timber.

Mediaeval writers define Foresta as an open wood, as opposed
to the Parens or walled-in wood. In England the term Forest

originally implied a large tract of open land set apart for the
preservation of wild animals, and for sport, and did not neces-
sarily imply the presence of timber. Practically, however, in
this country there are no forests at all. In the more modern
acceptation of the term it implies a large tract of land set apart
for the growth of timber trees ; but on account of the limited

areas of these tracts in England the term Wood more correctly

applies. Then, again, we have the term Plantation, and this

attaches to an artificially reared area of woodland. The term
forest nevertheless, notwithstanding its ambiguity, is sufficiently

precise to render the meaning of the word Forestry clear and
decisive. It is comprehensive, and includes both arboriculture

and sylviculture—terms often somewhat mixed and confused.

With regard to the term 'Timher, I cannot do better than
quote from Woodfall's " Practical Treatise on the Law of Land-
lord and Tenant." He says, in the 12th edition, page 590 :

—

" By the term timber is meant properly such trees only as are fit to be
used in building and repairing houses; thus, oak, ash, and elm trees are con-
sidered timber in all places, and under -whatEoever circumstances thev are
grown. But only trees of not less than six inches iu diameter or two feet g-irth

(allowing for irregularities of shape) appear to be reckoned or considered
as ' timber.'

"

"Many descriptions of trees which are not generally considered as timber
are so in some places by the custom of the country, being there used for the

VOL. XXIV.—S. S. 2



338 The Principles of Forestry.

purpose of building; thus it has been laid down that horse-chestnuts, limes,

birch, beech, asp, walnut trees, and the like, may under such circumstances be

deemed timber, and are therefore protected by the law as such. It has been
determined that in the county of York birch trees are timber, because they

are used in that country for building sheep-houses, cottages, and such mean
buildings."

" When beech is admitted to be timber by the custom of the country, the

general rule of law applicable to timber trees in general attaches upon it, so

as to give it the properties and privileges of timber at twenty years' growth."

These extracts clearly define the meaning of the word timber,

and all that it seems necessary to add is, that in practice all

kinds of trees which have reached a measure of six inches quarter-

girth under the bark are treated as timber, and in the following

pages I imply this definition.

It must not be supposed that forestry, in the sense in which
I have defined it, is an unknown study in England, or that the

value of the knowledge and its application has been altogether

ignored. True, it has greatly fallen into abeyance, and private

landowners have for many years jiractically ceased to apply the

principles of forestry to their woodland areas ; but this has

arisen through lack of requirement, brought about by a long-

continued era of agricultural prosperity, which led to the com-
plete disaftbrestment of large tracts for purposes of cultivation

in various parts of the country. This suspension of principles,

so to speak, has been negatively proved by the fact that, owing
to a long era of depression, the necessity for its resuscitation has

been so extensively recognised.

I use the term " private landowners " to distinguish them
from the Crown lands presided over by the Commissioners of

Woods and Forests. The areas under their management, espe-

cially the young oak plantations, stand out from the mass of

general woodland as examples of the application of those

branches which serve to make up the term '* true forestry."

Public opinion, so long ago as 17G3, when peace was con-

cluded in Paris, began to express itself with regard to the

rapid depletion of oak timber caused by the immense drain upon

our resources for the building of war vessels. This culminated in

the appointment of Commissioners to inquire into the state and

condition of the woods, forests, and land revenues of the Crown
;

who presented their first report in January 1787. This, how-

ever, was purely 2:ireliminary in its character. In their second

report, issued in December of the same year, they say :

—

"It was our intention that the woods and forests should have been the

subject of our second report; because the abuses which wo have discovered

to e.xist in tliat department, and the importance of preserving and protecting

those nurseries of timber for the support of the naval strength of this king-

dom, ieemed to demand from us the earliest attention. But wo found it
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indispensably necessary, for enabling us to report the state of the forests

with due acciu-acv, to cause geometrical and descriptive siirvevs to be made
thereof."

In their third report, issued in June 1788, the Commissioners

say:

—

" We are aware that there have been similar complaints, and apprehen-
sions of a want of naval timber in every age, from very early times ; and it

may therefore probably be supposed that the danger is not more real now
than it has formerly been. It may be imagined that if there be an increased

demand for naval timber, as that demand must necessarily add to the price,

and thereby give greater encouragement to importation and planting, there

can be no reason to apprehend that where industry is so general, and pro-

perty so secure, as they are in this country, an ample supply will not always
be obtained from private propei'ty or from general commerce."

They proceed, however, to take exception to this supposi-

tion, as will be seen by the following extract from the same
report :

—

" It will be found, however, that this principle does not hold in the case

of naval timber, . . . and our information as to the reality of the general

decrease of timber is too certain to admit of any doubt " (the italics are mine).

In their eleventh report, issued in 1792, they say:

—

"The public interest certainly requires that so extensive and so valuable

a part of the landed property of the country should not be suflered longer
to continue in its present unproductive state ; and that either the plan of
management which has been pursued ever since the beginning of the present

century, and which has had such destructive efiects, should be completely
altered, and new regulations established, which may render those forests

useful nurseries of timber for the navy ; or that they should be sold, and
converted to tillage or pasture, so as to add to the produce and population
of the kingdom."

In their report of 1793 they say :

—

" In our reports on the several forests we have described the manage-
ment and pointed out the prevailing abuses ; and we have proposed such
alterations ... to pave the way to the improvement of each Jorest."

The system which arose from the above reports began to

be carried into effect in the year 1813, and has been kept in

view ever since.

In 1812, however, a further report was issued by the then

Commissioners in compliance with the Acts of 34th George III.,

cap. 75, and 50th George III., cap. C5, Part II. of which shoukl

be read carefully by all interested in this subject. It dwells

almost entirely on the subject of the available supply of oak, and
the enormous demand upon it for naval purposes ; and arrives at

this alarming deduction—that to meet the requirements of the

navy on its then scale, a thousand acres of fully developed trees

(taking forty to the acre, containing each one load and a half of

timber) would be required for each year's use.

z 2
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Space does not permit a further referenco to this interesting

report, and I must pass on to the report of the Select Committee
issued in 18i8.

This report did not advert in detail to the evidence of the

witnesses examined, and therefore throws but little new light

upon the subject. But the minutes of evidence taken by them
are extremely valuable ; and this, coupled with the reports of

Messrs. Robert and John Glutton and Thomas Neve, not only

point conclusively to the genuineness of the inquiry, but to the

fact that it paved the way to extensive improvements, and to the

planting of large areas of oaks in various parts of England, which
stand now as striking proofs of what may be done by an exercise

of knowledge and expenditure of capital.

About this period, however, iron began to be used for ship-

building, which gradually allayed public excitement on the

subject ; and it is no doubt owing to this that the state of apathy

to which I shall allude has arisen.

I have endeavoured, by refeiTing briefly to these reports,

to show that England, notwithstanding the present unsatisfac-

tory state of her woodlands, has been in the forefront of forest

improvement from a very early period. Nevertheless the subject

was first treated scientifically by Germany, and this arose from

the increasing scarcity ol wood, as in our own case. The out-

come, however, in her case was totally different from our own.

Except during the long-continued wars—that is, during the

latter half of the eighteenth century to the peace of 1815

—

public attention has by no means been attracted to forestry.

When dealing with agriculture, however, the public mind has

been easily and readily impressed because public interest is

so closely connected with its welfare. This is proved by the

sympathy which has been shown with reference to the wide-

spread destitution brought about by the long-continued agricul-

tural depression. Fall in prices of every kind of agricultural

produce has resulted for the time being in something like a

panic, but that this will pass away and give place to an era of

prosperity is a foregone conclusion. Whether prices will rise,

or whether the cost of production will fall to the level of the

altered circumstances, is an open question. But the fact re-

mains that in a country possessing such wealth and energy,

agriculture cannot become a dead industry, though many. look

upon it, even now, as moribund.

Tlie principles of agriculture have, however, been so long

instilled into the minds of all directly interested in the subject

that the agricultural collapse cannot be attributed to the lack

of such principles. True, there is room for improvement, room



The Principles of Forestry. 341

for the teaching of science, and still further, necessity for its

application ; but a lack of the knowledge of the vital principles

is not the cause of this vast depression. It is, as all know,

owing to the importation from abroad of commodities, hitherto

grown successfully at home, at a cheaper rate than they can be

produced by our more expensive methods. So long as this con-

tinues, so long must depression continue. .

The same rules and principles, however, do not apply to the

growth of timber. Our landowners, though apparently they

have failed to recognise it, could still compete favourably with

foreign growers if they managed their woodlands on the true

principles of forestry. Competition, in fact, in timber is abso-

lutely essential, rendered so by the fact that the home supply

is insufficient, and often unsuitable. The amount imported,

large as it is, has not reduced the price of home-grown timber

below a paying level. This statement may be scouted by many,

but is nevertheless true.

It is often asserted that it cannot pay to plant new areas

when existing timber cannot be sold at remunerative prices
;

but upon what basis is this assertion made ? The price of timber

or other commodity is high or low only as it is compared with

some standard ; and what standard is to be taken with regard

to timber ?

The landowner who sells timber which he inherits, sells

something whereon he has bestowed little or no labour : he is

reaping the benefit of an act of self-denial exercised by some
previous owner. If he has succeeded to his inheritance, the only

cost to him has been the succession duty on the timber he has

inherited; if he has purchased his estate, he has bought the.

timber at its market value, based on the then existing prices. In
the former case the standard is low, and prices below those at

present obtainable will leave a fair residue. In the latter case

the standard will be the price given. As a rule—and it is a

fair one—the waste will more than cover the cost of felling.

Timber, in fact, represents latent, or rather inactive, wealth,

whilst it is standing; but by judicious management this state

of inactivity may be made accumulative, whereas by neglect of

ordinary rules of forestry, waste will assuredly occur.

By latent or inactive wealth is meant not the absence of

accretive power, nor the absence of the power of decretion, but
that it is dormant or locked up. The state of English wood-
lands proves, only too conclusively, that landowners have looked
upon their wealth in this respect as something which requires

no care, and upon which they can draw at will to meet the

various demands upon them. Until they can be brought to
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realise tliat tlie application of the principles of forestry will

materially increase this wealth and at the same time yield them
a regular yearly income, forestry will not rise above its present

low level.

Not only has there been neglect in the management of

woodland, but little if any progress has been made towards pre-

venting gradual depletion ; and if steps ai'e not taken to remedy
this state of things, actual disafForestment may ensue, as it has

already done in Ireland.

The landowner need not fear foreign competition, for there

is a barrier which will prevent the price of timber falling below
^

a remunerative standard. That barrier is freight, which will

rise with an improvement of trade,—an improvement now
taking place—and the recession of supplies from the accessible

coast-line. In fact, the price of timber would rise far above

what it has been, were it not for the extended use of iron and
other materials. This, however, will act only as a restraining

influence, and prevent rapid and uncertain fluctuations, which
are never desirable nor beneficial.

Most civilised States are now turning their attention to the

conservation and extension of their woodlands and forest areas.

They have awakened from a long sleep of culpable negligence

and indifference, to see that a source of wealth has been reck-

lessly used. They have approached, in fact, to the state of a

leaseholder who has created no sinking fund, and whose term
is rapidly expiring. It is high time England also awoke from

the lethargy she has so long indulged in.

In new colonies this state of things is natural, and no

teaching will prevent the same thing occurring again. Early

settlers require wood for building and for burning, and naturally

settle as near as possible to the supplies, and recklessly cut all

they require without a thought for the future. It is only when
the supply recedes, and extra labour, and therefore cost, is in-

curred, that a value attaches to it. Then, and not till then, the

authorities step in, and, by judicious laws, preserve what remains.

Foreign supplies have of course prevented a recourse to State

interference in this country. There has been no want, no scarcity

;

therefore public attention has not been drawn to the subject.

Even now there is no sign of scarcity; and had it not been for

agi'icultural depi'ession probably nothing would have been heard

of the Select Committee on Forestry. The long-continued

depression, and the national evils arising fi'om it, have focussed

public attention on all matters relating to land produce, and the

growth of timber has naturally been looked upon as an important

factor.



1

i

i

The Principles of Forestry. 343
j

The attention of landowners, too, has been drawn to the

subject owing to the diminution of rents, and the desire to make
|

lip deficiencies by drawing upon their woods. This has led to

inquiry, which has resulted in the discovery that the woodland
j

area is not so productive as it might be rendered. In other .

words, land has not been supporting its full amount of timber,

neither has it been developing that class and quality which 1

alone will meet with a ready sale. The standard that should i

be arrived at is the greatest possible amount of timber upon a

given space, compatible with natural reproduction, and that of

the highest possible quality and dimensions. Anything short

of this leaves room for improvement and development.

It may therefore be taken for granted that all the woodlands

of England are capable of improvement, for no area has reached I

this state of perfection. In a few instances, no doubt, present

landowners and those who preceded them have grasped this
j

ideal, and have endeavoured to reach it, in which case the woods
show signs of improvement.

'

It is only too evident to those who understand the subject
\

of forestry that the present condition of woodland is lamentable '

in this country ; and that it has arisen through a widespread dis-

regard of the most ordinary rules of forestry is equally evident.

In thinning, the best timber has been taken, the ill-conditioned

left. Decay has not been checked, pruning has been ignored, '

trees have been allowed to pass maturity or have been realised

before maturity has been reached, young germens have been
either recklessly destroyed or allowed to run to waste, the thicket

stage has been entirely ignored. In fact. Nature has been left

to her own devices, and man has reaped the consequences of his

neglect. It was never intended that the earth should yield full' ;

increase without aid.

ComjDare this unsatisfactory state of things with what might '

have been had true forestry been applied in years gone by.

There would have been a regularity in management—a system
;

natural reproduction would have been studied, and there would
|

have been a succession of timber trees following closely on those !

realised. Thei-e would have been trees in all stages of growth,
from seedlings to matured timber. Each acre would have

j

carried its full complement of fine, long, straight-gi'ained i

timber; any sign of decay brought about by broken branches
and other injury would have been artificially stayed, pruning
would have been scientifically performed, and final realisation

would have been followed by natural or artificial reproduc-
tion.

The true spirit of forestry would have penetrated the minds
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of even the working foresters without State-aided education.

Areas would have been kej^t intact, not necessarily under fully

developed timber, but in some stage of tree growth. There
would have been no area lying waste and unproductive. More
than this, land not remunerative under the plough would have
been planted, and the area of woodland would have largely in-

creased. As it is, notwithstanding the fact that large tracts are

lying idle and waste, very little extension of planting is taking

place.

It is, however, never too late to mend, and if landowners will

only rouse themselves and act, a very different state of things

may exist in an early generation. Landowners are not asked

to exercise self-denial or to sacrifice anything to benefit the

nation directly
;
they are asked to improve what they possess,

and to extend their possession in timber, and indirectly to

benefit the nation by adding to its substantial wealth, and by
giving work to the unemployed.

True, it may be diSicult to find the necessary capital, but

this is by no means an insurmountable difficulty. If the capital

so found be judiciously expended in the planting of new areas

—

areas now lying idle—the return is certain ; it only becomes
uncertain when the work is carried out recklessly and unwisely.

If the foregoing remarks are summarised they will result in a

direct indictment against the existing management of our woods
and plantations, and in the condemnation of the system of waste

so evident in the neglected condition of the timber. To support

the conclusions arrived at it is only necessary to turn to the

Eeport of the Select Committee on Forestry, and to the evidence

taken by it. In their valuable report (1887) they state :
" Your

Committee are satisfied that, so far as Great Britain and Ireland

are concerned, the management of our woodlands might be

materialh' improved." This of course implies that the present

condition is unsatisfactory.

The evidence so ably given by Colonel Pearson in the inquiry

held in 1885 and 1886 is most valuable; and although he does

not profess to have had much practical experience of home
forestry, his foreign experience and the result of his keen obser-

vation throw much light upon the question. He does not even

claim to possess a scientific knowledge of the subject, and yet

lie is fully alive to the necessity of teaching it to all would-be

foresters and land-agents. His whole evidence condemns the

present management of the home woodlands.

Again, M. Boppe, Inspector of French Forests, in his able

and interesting " Report on a Visit to the English and Scotch

Forests by the Professors and Students from Nancy Forest
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Scliool," condemns our system, or rather our want of any system

at all. He says :

—

"It is, llierefore, a matter of re.yret that, among- all t!ie forests visited by
us in our travels, there is not a single one suitable for tlie teach inj^ of sylvi-

culture on that broad basis so essential when tlie pupils are called upon to

apply it in all parts of the globe. In England, as in Scotland, all the wood-
lands may be arranged in two categories, the. one containing plantations

too young, recently created by the hand of man, the other containing

plantations too old, or too much overworked, to ba useful for the purpose.

Nowhere did we see a high timber forest formed of really mature trees."

These words surely, if correct, thoroughly condemn the

forestry practices of Great Britain. Nevertheless, allowance

must be made for his attachment to the French method of

natural reproduction.

Next, as to the evidence taken in 1887; and preference is

given to the evidence of those who may be called practical wit-

nesses.

Mr. H. A. Britton, manager to the firm of Messrs. Richard

Sheltan & Sous, timber merchants, Wolverhampton, says in

reply to the direct question

—

" What is your opinion as to the management of woodlands in those

(Ilerefordshire, Worcestershire, and Oxfordshire) counties ?
"

" There are exceptions, of course, but gener-ally speaking it is very bad."

Mr. John Macgregor, head forester to the Duke of Athole,

says, in reply to the question, " What is your opinion as to the

management in Perthshire ?
"

" It might be better."

Mr. John Glutton says :

—

"As regards the large proprietors their woods are well managed. As a
general rule the smaller woods are not very well managed."

Mr. Evan Powell, of Llanidloes, in Wales, says :

—

" I think that there bas been a great deal of injudicious planting from
the want of knowledge of trees suitable to the soil, and there has beeu a
great deal of neglect in the management of timber I have seen many
estates in England where the timber has been grossly mismanaged, and
where an immense loss occurs to the owner through the want of a proper
knowledge of forestry."

Sir J. D. Hooker, M.D., K.G.S.L, says :
—

" I have observed that they [woodlands] are very much neglected."

These extracts, coupled with the implied testimony which
runs through the whole evidence, fully confirm the opinion I

have expressed that our woodlands are in a neglected and lan-

guishing condition owing to the want of a knowledge of the
principles of forestry, and the direct application of it.

The question will therefore naturally arise, How can this
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knowledge be obtained ? I will first endeavour to show what
kind of knowledge is required (what, in fact, is meant by Prin-

ciples of Forestry)
;
then, how it may be obtained ; and finally,

how it may be applied, and the beneficial results which may be
expected.

There are two classes of knowledge required—namely, scien-

tific and practical. This applies equally to all applied sciences,

but vitally to forestry. To possess a knowledge of the natural

sciences applicable to tree growth—botany, geology, zoology,

entomology, biology, and so forth—is insufficient ; and no one
possessing a full amount of all or either of them could claim

to be a forester. But one who possesses such knowledge, espe-

cially if directed to this particular branch of study, and who
also possesses a knowledge of those subjects which bear directly

upon the application—surveying, levelling, drainage of land,

practical agriculture, timber measuring, economic uses of timber,

planting, pruning, and final realisation—may fairly claim, if ex-

perience be added, to be a really efficient and valuable forester.

This, then, is what should be aimed at ; this should be the defini-

tion of a true forestry education. Limit it in any way and you
get imperfection

;
carry it through in its entii'ety and you

obtain, practically, perfection.

What are the branches of study which may be profitably

applied to forestry? First, as to science, or art— the latter is

perhaps the more correct expression. For if we take Johnson's

definition—science is that which depends on abstract or specu-

lative principles ; art is that which depends on practice or per-

formance. This at once shows the impossibility of separating

the two. No art can be successfully carried on unless science

is embodied in it. Vegetable physiology, desci-iptive botany,

morphology, zoology, entomology, biology (in a modified form),

geology, chemistry (purely elementary of course), form what are

usually called the scientific branches of forestry. A knowledge

of our land laws, incidence of taxation, land drainage, surveying,

and ordinary field engineering, mechanics, uses of materials,

tree nomenclature and identification, practical forest operations,

nursery practice, realisation and book-keeping, and such kindred

subjects, form what may be termed the practical branches of

forestry.

It is clear that a knowledge embracing so many subjects

cannot be acquired without an expenditure of time and money.

Anything, however, short of this will result in a mere superficial

acquaintance with a vast and wide-spreading industry. How,
then, can this be acquired ? It is somewhat strange that the

woodlands of England should be in such an unsatisfactory con-
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dition, as there is evidence to prove that the true principles

of forestry, so to speak, were not wanting in past ages. In

fact, it is somewhat extraordinary how well acquainted some of

the old writers were with both agriculture and arboriculture.

Probably they lived somewhat in advance of their time. Hear

what Thomas Tusser, gentleman, says in his " Five Hundred
Points of Husbandry," written in the sixteenth century.

For the month of January

—

" In lopping old Jocliatn, for fear of mishap,

One bougli stay unlopped, to cherish the sap."

For April

—

" Sell bark to the tanner, ere timber ye fell,

Cut low by the ground, else do ye not well.

In breaking save crooked for mill and for ships,

And ever, in hewing, save carpenters' chips."

For August—

•

" Hops had, the hop-poles that are likely preserve

From breaking and rotting, again for to serve;

And plant ye with alders, willows a plot,

AVhen yearly, as needeth, mo poles may be got."

These quaint verses show either a trained mind or a shrewd

power of observation—a power, by the bye, which should be

encouraged, and which is essential to the true elucidation of all

cultural subjects.

This course of study is absolutely necessary for those who
would be foresters, to fit them for managing large areas of

woodland, to ensure the full development of timber, upon which
alone rests future success or failure. This course can be obtained

by those who can pay for it and who can afford the time. The
necessary machinery exists, the teachers exist—it only requires

to impress upon landowners the necessity of this special qualifi-

cation in their agents to set the matter rolling. Let them accept

this, and let them require in all future appointments evidence

of the possession of this knowledge, and intending agents will

obtain it.

No State aid—that is, financial aid— is needed for this class,

as it may be taken for granted that both landowners and land-

agents can afford to pay the necessary fees. If labouring wood-
men must be taught, of which hereafter, then State aid becomes
imperative.

First it will be necessary to ask the following question : Is it

essential to secure a perfect result that professors should have
woods under their control for the purpose of teaching forestry ?

If this is answered in the affirmative, then State aid must be
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sought ; but my opinion is entirely against this part of any formu-
lated programme. I consider it not only unnecessary, but abso-

lutely detrimental to any scheme which may be advanced, and I

base my opinion upon the following assertions : that an immense
amount of teaching requires no ocular demonstration whatever

;

that a difficulty will be found in the selection of qualified

teachers capable of rendering a combined scientific and practical

course of instruction ; that the time required for the supervision

of a large area of woodland would seriously interfere with class

teaching ; and that the operations upon a circumscribed area,

no matter how large, would be stereotyped to a great extent,

and not invariably yield the ocular instruction required. Drainage,

for instance, could not be taught on a piecemeal system to suit a

constant succession of classes; planting and after-ti*eatment must
be constant to yield instruction, and the area must be large or

the planting unduly limited, if such a fixed area is to be perma-
ment. No single area, no matter what size, can contain all the

elements of instruction required. It must be remembered that

the process of planting is for a practically permanent purpose,

and the limit of any area must be sooner or later reached. The
processes are not annual as in agriculture.

Now it is beyond dispute that all the branches named can
be taught in the class-room—that is, practical forestry from a

theoretical point of view can be taught without outside aid

;

although the liberty of entering at will large areas of woodland
would naturally promote the end in view, and assist the professor

in his teaching. This privilege, however, could no doubt be

secured by private arrangement, or by utilising the New Forest,

the Forest of Dean, the woods of Windsor or other Crown
demesne.

When this theoretical course has been achieved, the correct

plan would be for the student (I am assuming that he possesses

the necessary means and time) to spend a further period with

some practical forester, and to watch and take part in all the

operations. He would enter upon the work with an enlightened

and trained mind, with the power of observation on the alert,

and emerge from the ordeal a perfect forester. This course of

study, then, is open to this class of students—is open now ; and
no State aid, as far as I can see, will advance it, except so far as

I shall presently show.

If, however, the working forester is to be educated specially

for the purpose, this class of education will not meet the case.

Nothing short of a national forest school, or the teaching of

the elementary sciences in our national schools, caa possibly

satisfy the requirement. No private enterprise—at least unas-



The Principles of Foresiriji 349

sisted—can bring tlie course of instruction within reach of such

a class. But can any sensible man who understands the subject

recommend such a course ? In a limited country like this, and in

such a limited area of woodland as we possess, men educated in

this way could not expect to find employment.

I do not for one moment underrate the value of education,

and I believe fairly educated men make the best and most intel-

ligent workmen ; but this education should be general and not

of a special character. A man with a general education will be

more intelligently observant—he will inquire into and find out

reasons for this and that operation, and will not work like a

machine. The present system of national education is rapidly

bringing about this class of men, for those who cannot read and
write are yearly becoming more rare.

A man whose duty it is to fell a tree, and who has acquired

his knowledge by long experience, cannot be taught better by a

professor of forestry ; other of his daily duties, purely practical

as they ai-e, cannot be taught by theoretical teachers ; but an
educated man will be able to acquire the knowledge why such

and such an order is given, and why such and such an act is to

be performed.

Technically educate the landowner and the land-agent, and
the knowledge will soon percolate among the men. There is no
room in this country for a middle class of woodmen, except such
as may rise above the ordinary level by sobriety, honesty, and
manual skill. If a system of promotion were encouraged it

would do more than anything else to stimulate a knowledge of

forestry among the working woodmen.
What would be the result of a national school of forestry ?

An implied national idea and belief that a large number ot

woodmen were required. Nothing could be more unfair, I may
say unjust, than to spread abroad such a false belief. Many
would in times like these enter the school, and leave it to find

all their hopes disappointed. In a limited area such as we
possess educated working foresters are not required.

I will presently show what the Government may do; but now
it will be well to turn again to the evidence given before the
Select Committee, and gather from it the opinions of acknow-
ledged authorities on the necessity of a forest education.

Colonel Pearson in 1886 says:

—

" I am very stronglj^ impressed with the desirability of doing something
to promote forest education in this country

;
or, rather, to put it in the way

of young men who may he desirous of obtaining it. . . . The main object,
then, seems to be to provide a certain amount of practical education in
forestry to supplement the present generally very useful education given to
the land-agent class, and at the same time to teach the wood-bailiffs and
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I

foresters who are employed under their orders in our own private woodlands, I

not only the elements of sylviculture, but also the best known methods of
,

conducting ordinary forest work, such as planting, thinning, pruning, the 1

management of coppice, and the best way of disposing of the crop, &c."

It may be well to point oiit that Colonel Pearson lays great

stress upon tlie necessity of a large area of forest land being I

allotted for the special purpose of teaching, and under the direct
|

control of the professor of forest economy.
M. Boppe, too, lays great stress upon this point. He says :— '

" The science of forestry is, however, a science of observation, based upon
facts which must be studied both from a practical and theoretical point of

'

view. It is, therefore, absolutely necessary that a forest school should have
attached to it a forest which has for some time past been under scientific

j

management, serving, so to speak, as a natural laboratory for experiments,
,

and without which the best theoretical teaching in the world would be of I

no avail."
j

Mr. J. C. Rogers, Secretary to the Surveyors' Institution, in

his evidence given before the Inquiry in 1885, concui's in the

general advisability of instituting a forest school ; but modi-

fies the term school to a system of instruction which would in-
j

volve no prolonged residence, and which would terminate with i

an examination. He also expresses his opinion that a large

amount of good would result from such a course. He takes no
j

pessimist view of the knowledge of forestry possessed by land
,

agents, but considers that the knowledge they possess requires

gathering up and systematising. In 188G he dwells strongly

in his evidence on the matter being a purely national one, and

considers it " hopeless to expect the landowners to expend a i

large amount of capital in view of remote contingencies."
I

He then proceeds to lay down his scheme of instruction,
j

which it is not necessary here to follow in detail ; but the final
j

report in 1887 proves conclusively that it was practically adopted '

by the Select Committee. The recommendations of Colonel

Pearson, already and hereafter referred to, agree substantially

with those of Mr. Rogers, owing no doubt to an interchange ot

views between them.

Mr. Barron, of the Elvaston Nurseries, says :

—

" Your forester ouglit to be a practical man with a scientific knowledge,

and at the same time he should be able to take the tool out of the wood-

man's hand and show him how to use it."

Could there be more sound common-sense advice given than

this ? It strikes at the root of the whole matter, and lays before

us the ideal forester.

Again, in reply to Dr. Farquharson, he says :

—

" First of all, they (the students) ought to become acquainted with the

species which are grown in this country, and also the sexea and the mode of

raising the seeds."

I
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" Practical knowledge as to the pruning of trees."

" The students ought to have a knowledge of geology, and the suitability

of soils.
'

Mr. Britton says :

—

" There is no doubt that a more general knowledge of forest management
would tend to prevent those mistakes of planting trees upon soils which do

not suit them. . . . The general result I have come to is, that very few land-

agents know anything of forestry, or very Uttle. . . . But very few land-

agents know anything about the felling of timber."

The Hon. S. Lascelles says :

—

"I cannot but think that it would be a good thing that land-agents

should have some means of educating themselves in forestry better than they
can now ; but I can hardly see how what are called woodmen—say men at

30s. a. week—are to avail themselves of a scientific school, and I hardly think

that on most of the estates in England they would have any scope for the

exercise of the knowledge they would acquire at a scientific school. ... I

think it would be useful that there should be some means of collecting and
of giving information generally upon the subject of the management of

woods."

Mr. Joliu Macgregor says :

—

" Factors and woodmen are deficient in the Imowledge of what trees

ought to be planted on suitable soils and when thinning-out ought to

commence, and, in fact, the general management of woods altogether."
" Those who have charge of woods ought specially to understand the

soils and situations suited for the different varieties of forest trees to be
cultivated for profit, and they ought to know the proportions in which
these trees ought to be planted, and whether they ought to be planted mixed
or pure."

" The insects afiecting trees is also a subject which requires to be very
much studied."

Mr. John Grant Thomson, head forester of the Dowager
Countess of Seafield at Strathspey, says :

—

" It would lie all the better if there could be a school of forestry. If

they had the theoretical as well as the practical part it would be all the
better for foresters."' (Alluding evidently to head-foresters.)

Mr. William M'Corquodale, head forester to Lord Mansfield,

says :

—

" I think they could be sufficiently trained as practical foresters without
a forest school."

The general idea, however, running through his evidence points

to a theoretical knowledge being desirable.

Mr. Dundas, of Arniston, dwells strongly upon the necessity

of practical knowledge, but admits that scientific knowledge
would stimulate the power and accuracy of observation. He
says :

—

" The want of accurate observation is a gi-eat drawback to foresters and
farmers. They have never been taught to use theh- eyes in matters of
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minute detail, especially as to tbe causes of diseases of ^ood and the diseases

of plants. It is very difficult to get an accurate account of what the man
really sees, imless he has gone through a certain amount of training to fit

him for accurate ohservation."

This is a most important statement, coming as it does from one

who has evidently acquired the power himself ; and it fully agrees

with my own often expressed opinion.

Mr. Gilchrist, head woodman to Lord Powerscourt, says :

—

" I have a very strong opinion with regard to the scientific instruction

that a forester requires. It would have been of great advantage to the

country if there had been more of it years ago. ... Of course, as regards

the working forester, if he means to remain a working forester all his days,

do not let him bother his head about science; but if he wants to improve
his position and become a really scientific and practical forester, let him take

advantage of that scientific education."

Mr. John Glutton says :

—

" There was no scientific training in my day ; when I began life GO years

ago, I had no opportunity of being taught forestry of any kind. All I know
I have learned from my practical experience of woods, which has been very

extensive."
" I think the land-agents should instruct the lower class of men under

them. If a land-agent is well instructed, I think the lower class will acquire

from him suflicient knowledge for practical purposes without their going to

any school."

Sir J. D. Hooker says :

—

" I think that an establishment teaching forestry would exceedingly

useful. ... I think that a sound elementary acquaintance with five or

six branches of science would be very useful to a student of forestry, but not

more than a young man could pick up at such a course of instruction as I

should contemplate, and as is, I believe, to be obtained at the agricultural

colleges. . . . The branches of science I would suggest he should be acquainted

with would be meteorology especially, and the organs and tissues of plants,

physiological botany, geology, and elementary chemistry."

Here, then, is ample and conclusive evidence that a know-
ledge of the science of forestry would materially advance the

interests of individual landowners, and the nation as a whole.

It seems to me that, with this before us, doubt as to the

necessity of such knowledge should be at once dismissed. What
remains, then, is to determine upon the course to pursue. The
evidence is almost unanimous that landowners and land-agents

should be first educated, and that the teaching of woodmen
should be left to their enlightened operations. Common sense,

too, points to this as the correct course and the correct outcome

of a purely practical inquiry.

If the labour of the Select Committee ended here, it

would not have been in vain. This irrefragable evidence will

stand and bear fruit indirectly if not directly. Further, it is

not too much to say that the result of their inquiry up to this
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point has ah'eady had a marked effect in the development of

teaching, and in the desire for instruction.

I have before stated that this instruction can now be

obtained by the students at the Agi'icultural Colleges if they,

when they leave, spend a short time on some estate where there

is a large area of woodland, managed on approved principles.

More, however, may be done by a well-organised series of

lectures in London, or some other centre, on the subjects which

relate to the principles of forestry already specified. This

course of instruction should be coupled with demonstration

classes in the Museum of Natural History in Cromwell Road,

or at the Museums and Gardens of Kew. There is ample

material for instruction in these noble institutions and in many
of the provincial museums, but it is unproductive from want of

appreciation.

I shall now endeavour to show how, by a course of lectures

in London encouraged by a Board of Forestry, the knowledge

of forestry may be advanced. London being, as it were, the head-

centre, holds out inducements which can be offered by no other

centre to the young and forthcoming land-agents, students

of the Surveyors' Institution, private pupils, articled clerks,

and others. Lecturers on the various subjects are there ; the

accommodation, museums, exhibitions, &c., are there. Woods,
forests, the gardens of Kew, and nurseries are within easy

.

reach
;

everything, in fact, which is requisite is focussed

there.

If the Forest Board recommended by the Select Committee
were formed, probably one of their chief functions would be to

encourage and promote such a course of lectures, and, further,

by offering certificates of merit or diplomas on the passing of a

strictly scientific and practical examination, to stimulate the

desire to obtain the training.

Such lectures would, I believe, when once started, be largely

attended, and would probably become, to a great extent, self-

supporting. There need be no establishment—that is, no money
for the present need be expended upon bricks and mortar

—

for many of our learned bodies would, I feel sure, willingly

lend their lecture-rooms for the purpose. Knowledge might be
further advanced by throwing open to the professors and students

at all times, or at certain seasons, the New Forest or other

Hampshire forests, the Windsor woodlands, and other Crown
areas. Private owners, too, might do much, and probably
would, by permitting, under proper control, the classes to enter

their woods and inspect the works in progress. Forest
fiurserymen would willingly, I believe, throw open their nurserieg
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for a similav purpose. Thus advantages would be concentrated,

advantages whicli must otherwise be sought for far and wide.

I know by my own experience that great ignorance exists

upon the most trifling matters relating to forestry, and no
teacher who appreciates his task will have the least difficulty in

finding in these woods at any season of the year ample material

for instruction. There is no need whatever, as I have already

stated, for the professor to exercise control over the operations.

The scope of the lectures, to be perfect, must include a full

and practical course on reproduction ; the impregnation of seed
;

the preparation of seed, the sowing of seed, and the early

treatment of young plants ; the transplanting and preparation

for planting out ; the whole course of planting and after-

treatment until the period of final realisation ; the difference ot

treatment between trees planted for commerce and for orna-

ment, or for shelter and specimen purposes.

It must also include a complete and comprehensive course

on the diseases of trees and plants—the remedies and prevention.

Land-agency subjects, especially as they bear on forestry, must
be clearly set forth in practical, not legal, phraseology, so that

the untrained mind may receive it.

The natural sciences, especially descriptive botany, vegetable

physiology, zoology, entomology, &c., should be lectured upon in

a clear and concise manner
;

confining the course as far as

possible, as time would be limited, strictly to their bearing upon
the special object in view. I mention this because there is

always a tendency, when dealing with wide and comprehensive

subjects, to treat them too fully and more exhaustively than

time permits. This is natural to the teacher who loves his

subject, and the avoidance of it approaches almost to an art.

It must be borne in mind that no such course can be com-
plete. The student will terminate his studies with but little

more than a veneer, but with a mind so far trained and cultivated

as to be susceptible of those facts and natural laws that govern

Nature's plan. The spirit of observation will have been gene-

rated, and a knowledge of true forestxy will eventually result.

I have always found this a difficulty when sending out

j'oung men into the practical world. They ai-e diffident of their

own powers, and mistrustful, and do not readily realise the fact

that experience alone can complete the work which the teacher

has only commenced.
The end and aim of this proposed special course of teaching,

by whatever means cari'ied out, will be to improve our present

woodlands, and to increase the area by wise and judicious plant-

ing of land now waste or unremnnerative. I have shown that
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this is necessary, manifested by the present unsatisfactor}' con-

dition of our existing woods and by the inadequate knowledge
of forestry in those who own or who manage our landed estates.

It will perhaps be best to lead up to the methods of improve-

ment by showing in detail the defects of our present system.

Dealing first with existing woods, perhaps the greatest defect of

all is the too early cutting of timber trees. Home-grown timber

is often insufficiently matured when cut, and therefore builders

and others prefer that from the Baltic and America, because

it is more durable. It is seldom of sufficient girth and length

to secure the highest price, and the grain, except when the

trees have been carefully grown, is not straight enough for the

more important uses.

Thinning out is often either entii-ely neglected, or, what is

more common, often too severe and sudden. Growth on the one

hand is weak for want of sufficient foliage to elaborate the sap,

for only the upper branches of the trees exposed to the light

and air bear leaves. There is an insufficiency of room for the

proper development of root-fibre, the trees being too thick upon
the ground. The best trees, too, are often taken instead of the

worst, which is totally contrary to all rules of good forestry.

When the thinning is too severe and sudden the result is

jjremature decay, and death to many trees which have sud-

denly been exposed to winds and weather ; storms are allowed

to sweep through the wood and to loosen the root-hold
;
large

gaps become frequent which bear no timber and therefore no
revenue to the owner. Young trees which spring up in the

gaps so formed are weak and too scattered to enable the forester

to treat them as he would a regularly arranged thicket.

The natural pruning of conifers is not sufficiently attended

to ; this is most important, especially when dealing with larch

plantations. It is only by a careful study of distance that this

can be fully secured ; because if too close canker and other

diseases will be sure to manifest themselves ; and if too far apart

the lateral branches will not die off, but need artificial pruning.

To develop a full complement of timber there must be sufficient

foliage ; this golden rule must not be forgotten. When arti-

ficial pruning is resorted to it is generally incorrectly performed,
and when pruning is neglected evil results are not checked in

time.

The signs of decay, so often manifest in old woods on trees

apparently in full vigour, are not noticed as they might be, but
decay is allowed to go on until the trees which have been in-

tended for profit yield nothing at all. Young shoots and germens
3,re destroyed in forest operations in a most careless way ; and
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in tlie management of underwoods the gradual conversion to

high timber is usually entirely neglected. The forester, in fact,

lives in the present, and not, as he should do, in the future.

Foresight is required in forestry moi'e than in any other branch
of rural economy.

The differences of management required in large and small

areas are not appreciated, and shelter belts are, as a rule, de-

plorably sad to look upon, simply because they have been
treated upon the same jjrinciples as large areas. In our country

the planting of shelter belts is more general than the planting

of large areas, and therefore more attention should be given to

the rules necessary to make them serve the double purpose of

shelter and the development of commercial timber.

Planting for shelter, if wisely performed, adds greatly to the

value of agricultural land, and in many cases the indirect benefit

which results is sufficient to pay all the expenses attaching to

the planting. This has been made clear in the evidence given

before the Select Committee, and is a most important point in

favour of an extension of our forest area. It is not too much to

say that on exposed coast-lines, or bleak hill-sides, and valleys

open to prevailing winds, wise and judicious planting will

add 25 per cent, to the rental value of the surrounding laud.

In the home nursery there is often most marked ignorance

both in the preparation of the soil and in the manipulation of the

young plants. To overcome this, many landowners buy their

trees, or plant by contract, in doing which they largely increase

the expenditure and add to the risks which naturally attach.

The late Mr. Frampton, of Moreton House, Dorchester—who
planted during the sixty years he was in possession no less than

3,338,878 trees, and who might serve as an example to many
landowners now living—said in his quaint, but practical and

useful " Maxims for Moreton "

—

" 'Tis waste of money, trees to buy

;

Raise tlieni in your nurserj'."

" Plant not young trees in beds too close together

:

They grow tall, weak, and will not stand the weather."

" Transplant your Scotch fir seedlings every year

;

They'll grow more stout, and pay the labour clear."

" Scotch firs and larch, at three years old best thrive

;

Oak, ash, at two or tliree, spruce four or five."

These couplets show a spirit of observation not often met with

in landowners, and the result of his labours will speak for itself

at Moreton.
Planting, the initial step to success or failure, is as a rule,

email estates, yery carelessly conducted. Those emploj^e^
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seem to forget that it is tlie most important step of all. Success

does not rest alone in careful planting, however, but in the pre-

paration of the ground, the choice of soil and site, the choice of

such trees as suit the soil and the local demand, and the

treatment during growth.

These, then, are some of the defects of our present system,

and an inculcation of true forestry among those responsible for

the inception and the manipulation would gradually but surely

rectify them and bring about a new era in the growth of

timber. Another and important result would undoubtedly be a

large extension of planting ; and lands now lying waste or un-

productive, and further areas which are rapidly passing out of

cultivation, notably the thin poor soils and the cold clays, might
be made to yield a large supply of valuable timber at no distant

period. Thereby landowners and the nation would be enriched,

and depression such as now exists might in a measure be suc-

cessfully combated. To a great extent, too, employment would
be found for those who are, so to speak, indigenous to the soil,

which would be more rational than providing funds for emigra-

tion and for the transplanting of our best bone and sinew.

To do this, however, necessitates the expenditure of capital,

and this is of such vital importance as to need some careful

consideration. The reduction of the interest on Consols will

undoubtedly do much to stimulate the expenditure of capital on
the land, and this alone may lead to an extension of planting.

The first question naturally will be, Will it pay ? and the

next, How can the money be obtained ? That planting will

pay if conducted on the lines of true forestry is in my opinion

a foregone conclusion ; and that it will not pay if these rules are

ignored is equally certain.

The expenditure, even if the strictest economy is exercised,

will be considerable, especially in the south of England, and
therefore any one unwise enough to plunge into it without due
and careful consideration, and without skilled advice, courts

failure. To ensure success, soil not adapted to the growth of

timber should not be planted, trees suitable to the soil should
be chosen, and trees, moreover, for which there is a general or

local demand.
These assertions, however, are insufiicient to convince the

practical mind, and figures must be resorted to. I approach
these, however, with some reluctance, as, no matter how care-

fully they may be compiled, there is always room for doubt and
question. This must be so in all hypothetical cases. Again,
no series of figures will be complete without taking into con-
sideration the accumulation of locked-up capital, and the yearly
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expenditure of money not arising from direct revenue. In
practice, however, the initial cost is, as it were, written off

when expended, and the annual payments for local taxation,

tithes, and interest on capital become merged with the general

expenditure. Nevertheless, to arrive at actual cash results

there is no alternative. I have therefore endeavoured to show
in the following calculation that, even with a maximum ex-

penditure and a minimum return, a fair profit will result.

It has been necessary in making such calculation to bear in

rnind that there are diversities of soils and situations, and the

figures I have chosen may seem high to some and low to others.

It is impossible in one example to meet all cases, and even if

the examples were multiplied the same differences would
exist.

For my purpose, I have taken hi. 10s. as the cost of planting

one acre of land with oaks or other hard-wood trees, nursed with

Scotch and larch firs, which sum should include fencing. Fencing,

of course, will be necessary in almost every instance, and the

cost will vary with the size of the plantation—that is, the larger

the area the less will be the cost per acre. The rent, rates, taxes,

tithes, &c., I have taken at a low figure, because no one would
plant land for commercial purposes capable of commanding a

reasonable rent. Under these circumstances 9s. an acre seems

a reasonable sum to take. The distance apart I have taken as

4 feet, because this is a useful distance, avoiding as it does the

two extremes. The period taken is 40 years, a short period no

doubt for the realisation of a crop of timber, but one suflicient to

mature the firs planted as nurses. At the end of this period the

land will be fully furnished with hard woods at the rate of nearly

200 to the acre. These I have not attempted to value, but they

become, nevertheless, an important factor in the calculation. A
further allowance of 200 trees, too, I have allowed for deaths

and casualties. True, thinning out would probably take jolace

at more frequent intervals, but for the purpose before us it does

not seem necessary to go into minute detail. The object is to

show that a fair return may be reasonably expected from wise

and judicious planting.

Cost of planting one acre of land with mixed trees for conunercial jyurposes,

and the probable return in 40 years.

£ s. d. £ t. d.

Cost of trees (2,700), planting, fencing, and care during

two years . . . . . . . . 5 10 0

This sum will accumulate in 40 years at 5% to . . 38 10 0
Rent, rates, taxes, tithes, Sec, say 9,?. per annum
This annuity will accumulate in 40 years at 5% to . 54 0 0

£!12 10 0
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£ s. d. £ s. d.

7 10 0
52 10 0

25 0 0

40 15 0

45 0 0

£L'i8 5 0
92 10 0

£45 15
~0

Value of Produce.

First tliinuing, 15 years after planting, say, 1,600 larch

and Scotch fir, at 10s. per 100 (net) = .

This sum will accumulate in 25 years at 5% to .

Second thinning, 15 years later, say, 500 tirs, at 5/,

per 100 (net) =
Which will accumulate in 10 years to

Third thinning, 10 years later, say, '300 firs at lo/. per

100 (net) =

Deduct expenditure as on page 358 ....
Balance in favour of planting . . > . •

To this sum of 45/. 15s. must be added, as already stated,

the value of the permanent hard-wood trees, which at 40 years

of age, under the best method of management (which is of

course implied), should be of considerable value. I have not

taken into consideration any of the indirect benefits which in-

variably attach to planting operations.

These figures, then, I shall submit without further remark,

and leave others to find in them what they are intended to

convey. It is now necessary to pass on to the subject of the

best methods of obtaining the necessary capital.

It might be supposed that money for this purpose might be
obtained from the " Land Loan and Enfranchisement Company,"
or the " General Land Drainage and Improvement Company,"
incorporated by special Acts of Parliament. But the Land Com-
missioners for England who control these Acts have ruled, in

regard to j^lanting, that money can be advanced only for planting

for shelter in connection with agricultural improvements.

The Settled Land Act, 1882, however, meets this difficulty

to some extent by allowing capital trust money arising under
the provisions of the Act to be expended in planting, and there

seems no restriction as to what this planting should be for.

This, nevertheless, is also subject to the control of the Land
Commissioners, in so far that the enumeration of improvements
contained in section 9 of the Improvement of Land Act, 1864,
is extended so as to comprise all improvements authorised by
this Act. Limited owners, therefore, have now a power which
they did not before possess ; but still it necessitates the raising of
capital money.

It is worthy of consideration whether the powers of the

existing land improvement companies might not be extended to

include planting generally, and not for shelter or periodical cut-

tings only, subject of course to the controlling influence of the
Land Commissioners. Further, if the period of 25 and 31 years
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respectively could be considerably extended in cases of planting

—whicli would tend to reduce the amount of the rentcharge

—

more landowners might be induced to take advantage of the

means offered them.

There is, of course, always private capital which may be
expended in planting, but in the case of limited owners there is

little inducement to make such an investment, as such a step

would be to increase the value of the freehold. The fall in the

yield of Consols may tend to liberate capital for this purpose. I

would here refer again to the tables of cost and return which I

have given, and place the matter in a simple light. If, for

instance, 51. IDs. were invested at 5 per cent, and allowed to

accumulate, and a yearly sum of 9s. also regularly invested at

the same rate of interest, at the expiration of 40 years a sum ot

92Z. 10s. would result : this, too, without any labour or risk.

On the other hand, if a similar sum of bl. 10s. were expended
in planting, 1S81. os. would result, subject only to weather and
other influences, which have, however, to some extent been
allowed for. Surely this is worthy of consideration.

Again, to promote the expenditure of capital in planting land

now lying waste, could not some relief be afforded to landowners
in shape of a discontinuance of local and imperial taxation on
such land for a period until actual return commenced ? True,

for this period the burden upon the remainder of the rateable

property would be increased, but it would be so infinitesimal as

to press heavily on no one. M. Boppe calculates that there are

5,000,000 acres of land in Scotland alone that might be profit-

ably planted ; then if that lying waste in Ireland and in Eng-
land be added, there is a vast area ready for wise expenditure

of capital. Much of this may be done by the State ; and with

the borrowing powers it now possesses surely something might
be done.

Take Ireland, for instance, which has been almost disaf-

forested : what an immense benefit would result from judicious

planting ! Much exposed land on the west coast, now waste and
unfit for agricultural purposes, might by shelter be rendered

fit for occupation, and thousands of men now out of work might

be profitably employed. Look, too, at the employment which
large areas of woodland would give to those living in and around

the locality.

Much valuable information was elicited from the Rev.

T. E. ¥. Flannery, P.P., Lord Powerscourt, and Mr. Gilchrist,

in the evidence they gave before the Select Committee. This,

coupled with the report of Mr. D. Howitz, Forest Conservator,

laid bef<jro the Government in 1881 in tlie "He-afforesting of
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Waste Lands in Ireland ; and the application of Forestry to the

Remedy of the Destructive Torrents and Floods of the Catch-

ment Basins of the Chief Kivers of Ireland," should suffice to

bring about this desirable object.

The Government must, however, do this
;
private owners

have neither the right to perform, nor the interest in such a

widespread improvement. Their interests are centred in their

demesnes, and planting, if conducted at all, will be confined to

these areas. True, some more practical information will be

needed before commencing such an important work
;

for, valu-

able as Mr. Howitz's report is, it lacks the essential element of

practical finance. He places figures upon the probable produce

of conifers which could not possibly be realised, and throws alto-

gether too rosy a light on the undertaking. This does not imply,

however, any doubt on a successful result. A large scheme of

planting, too, would tend to relieve the congested districts of

Ireland which are such a source of evil.

Some will say, no doubt, that to plant in such exposed sites

would end in failure ; but if the true principles of forestry are

followed this will not be the case. What is required is to plant

wide belts of conifers and other desirable trees simply for the

purpose of shelter, and then to plant useful timber for com-
mercial purposes inside these. Failure would not result if the

areas planted were less small and restricted.

The evidence of the Rev. T. E. F. Flannery points to the

fact that extensive planting could be carried out without in-

juring the rights of the people, and without depriving them of

common and grazing rights ; and he also expresses his belief

that the people would themselves protect the areas so planted,

knowing that the result would be for their own benefit.

It would be interesting to follow more closely the evidence

of this witness, but it is already before those who really take an
interest in the matter. It bears out most fully the belief that

planting on a large scale on the west coast of Ireland would
benefit the " distressful " country directly and indirectly.

Forestry, in the broad acceptation of the word, will not alone

be advanced by a spread of the true principles among the masses
;

for assuredly, as the special education permeates the classes

dij-ectly interested, so it will gradually reach the masses. It

will in this way affect the London parks and open spaces, and
extend and control the planting of streets and thoroughfares

throughout the country.

Every one will admit that there is room for improvement in

Kensington Gardens, Hyde Park, the Green Park, and other

spaces of the kind, which are such a feature in the vast metro-
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polis. Perhaps tliere is no area in the country which affords

such pleasure, such invigorating influence, and such intense en-

joyment to all sorts and conditions of men as the large combined
area of the London parks. Though sylviculture is seen through
a veil of smoke and soot, there is still something refreshing in

the presence of tree life.

It is a source of regret to many to see how rapidly the fine

old trees in many of the parks are dying, and it needs no stretch

of imagination to depict a treeless area at no remote period, if

vigorous steps are not taken to stay decay. Whether a more
thorough and general knowledge of forestry would have pre-

vented what it is now impossible to cure is an open question,

and depends mainly upon the causes at work. There are

several probable causes, or more probably it is a combination of

causes, which have resulted in such widespread mischief. Much
may be done to reinvigorate those trees which are d3dng, and
much, too, may be done to prevent a similar result to the newly
planted trees. If the Board of Works could be induced to

excavate round some of the moribund trees and to dig into the

subsoil, and by so doing ascertain the cause, much which is now
obscure would be made plain ; and having found the true reason

of the decay a cure might be effected, or at least a similar result

prevented. I have very little doubt myself what the causes really

are, but this is not the place to give expression to them.

If a Board of Forestiy existed this would probably form one
of its functions. With regard to street planting, how little it

is understood ! Those who plant do not seem to realise the size

to which the trees will eventually develop. As they are now
jolanted the day is not far distant when they will form a nuisance

of no mean magnitude. It is not an uncommon sight to see lime

and other trees planted within six feet of a window, and on
footpaths six feet wide.

However, we look with confidence to the Board of Forestry,

and to the inculcation of a true knowledge of the principles of

forestry, to rectify and control these matters.

How does the Select Committee on Forestry propose to deal

with this' question ? At what conclusions have they arrived

from the valuable evidence laid before them ? Their report

shows that their conclusions are practical, and the proposed

remedy equally so. To a great extent they have accepted the

scheme laid down in 1886 by Colonel Pearson and Mr. Rogers.

Colonel Pearson says :

—

" In order that all societies and public bodies interested in the good
treatment of the land sliould have an interest in the system of education,

I think that the general direction and control should rest with a Council or
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Eoard, of which the Director of Kew Gardens might be e.v officio president,

and the forest professors at Cooper's Hill members, and to which the Royal
Agricultural Society, the Highland Society, the Surveyors' Institution, and
similar bodies should send delegates, while two or three of tlie great owners
of private woodlands should be requested to sit on the board. This board

would be necessary to keep the teaching in touch with the requirements of

the country ; and it should control the course of study, arrange for the

examinations and granting of diplomas, and regulate the scale of fees."

The Select Committee in tlieii' report, say :

—

" Your Committee recommend the establishment of a Forest Board. They
are also satisfied by the evidence that the establishment of forest schools,

or at any rate of a course of instruction and examination in forestry, would
be desirable, and they think that the consideration of the best mode of carry-

ing this into effect might be one of the functions entrusted to such a Forest
Board.

" As regards the Board of Forestry, the Committee submit the following

suggestions :

—

" 1. That the Board should be presided over by a responsible official (an
expert by preference) appointed by the Government and reporting annually
to some department of the Government.

" 2. That the Board should be so constituted as to comprise the pruicipal

agencies interested in the promotion of a sounder knowledge of forestry,

especially the various teaching and examining bodies, as weU as the profes-

sional societies.

" 3. Tliat the following bodies should be invited to send delegates to the
Board :

—

The Eoyal Agricultural Society of England
;

The Highland and Agricultural Society of Scotland
;

The Royal Dublin Society

;

The Office of Woods and Forests;
The Linu£ean Society

;

The Surveyors' Institution

;

The English Arboricultural Society
;

The Scottish Arboricultiu-al Society
;

and that the Director of Kew Gardens should be a member ex officio.

"4. That the Board should also comprise three members of each House
of Parliament, and a certain number of owners or managers of large wood-
lands, a preference in the latter case being given to those who are in a
position to afford facilities for study in their woods."

I have quoted the above in extenso, as it places the matter
before us in a clear light ; it will also be seen how fully the
recommendatioia agrees with that suggested by the above-named
witnesses.

Further, with regard to the functions of the Board :

—

"(a) To organise forest schools, or, at any rate, a course of instruction
in forestry.

" (6) To make provision for examinations.
" (c) To prepare an official syllabus and text-book."

That the examiner should be required to examine in the
following subjects, namely :

—
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" (a) Practical forestry.

" (b) Botany.
" (c) Vegetable physiology and Entomology, especially in connection

with diseases and insects affecting the growth of trees.
'• (d) Geology, with special reference to soils.

" {e) Subjects connected with land-agency, such as land drainage, sur-

veying, timber measuring, &c."

Here again the report agrees substantially with the sugges-
tions already quoted.

It is difficult to conceive any better recommendations than
those quoted, and if carried into effect the results that will ensue
are such as will advance the wealth of landowners and the

nation. The large areas now lying idle will be clothed with
trees, and a system of culture will grow up similar to that in

France and elsewhere. British forestry will no longer be open
to the sinister comments of foreigners.

AVe have a climate better adapted than any other country in

Europe to the growth of commercial timber, and yet our supply,

especially in England, is both trifling in quantity and poor in

quality. As has been pointed out, millions of acres might be
planted if landowners and the State could be induced to do it.

Another satisfactory result would be, as I have before stated,

that, instead of advancing money from local taxes to encourage
emigration, we should be able to give employment to our bone
and sinew at home ; and the villages now vacated, owing to the

lapse of tillage, would again be full of life and acti\-ity.

The end and aim of the Board, if constituted, should be to

impress this with all the power of their official position upon the

landowners
;
because, if the inertia cannot be overcome, no Forest

Board will be able to advance sylWculture in the least degree.

The Board, too, must be an active and not a passive body.

It must possess life and energy in the highest degree, because,

in addition to the duty of directing study, it will have to foster

and encourage a love for an art which is foreign to the sym-
pathies of those interested in our landed industries.

I have endeavoured in this article to lay before the reader the

state of the woodlands of Great Britain and Ireland. I have con-

demned their management, and supported my opinion thereon

by the evidence taken before the Select Committee. Then I

have shown that this arises from a lack of the knowledge of the

true principles of forestry, and this I have also supported by evi-

dence. I have shown, too, what these principles are, and how
tbe knowledge of them may be acquired ; how the capital may
be obtained for planting new areas, and how the existing areas

may be improved by enlightened management ; how the revenue

may be increased and rendered regular by a systematic method
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of management. Finally, I have supported the recommendation

of the Select Committee, and shown how a well-constituted

Board of Forestry, if active and enthusiastic, may encourage

and stimulate private efforts to improve existing areas and to

promote an extension of planting ; how it may, by granting

diplomas, encourage a really sound system of education, and
attract young men of the right stamp to enter upon the course

of study laid down
;
how, too, by publishing a text-book of

forestry, the knowledge may be spread among the masses in an
incipient manner. The work must be gradual, and no violent

effort is needed. There must be a sufficient amount of en-

thusiasm in the Board to make itself felt among the landowning
class

;
for, as I have already stated, if this is not done no study

in the world will prevail against the inertia which has been

prevalent during the last half-century. What is required is to

bring about another sylvan period, like that already referred to

as prevailing between the years 1750 and 1815, during whic?

time the forest area largely increased.

Let me, in conclusion, recommend the owners of woodlands
and the owners of land lying waste or unproductive, to turn

their attention to the science of sylviculture. Let them obtain

the advice of experts and organise a system which will result

in improving the existing timber, in securing them a regular

revenue, and in the judicious planting of new areas. Let them
no longer be satisfied with the old rut, but leave it for a more
enlightened way, and endeavour to act upon the cream or the

evidence taken before the Select Committee, which must in

future form the foundation of British forestry.

If I were asked to recommend a work on forestry I should
unhesitatingly point to the three reports of 1885, 1886, and
1887, which contain the pent-up experience of half a century.

I cannot do better than conclude by quoting lines attributed

to Sir Walter Scott :—
" Be aye sticking in a tree, 'twill be
Growin' whilst ye are sleepin'."

XX.

—

Glimpses of Farming in the Channel Islands. By WiLLiAM
E. Bear, Riggindale Road, Streatham, Surrey.

Visits to the Channel Islands during the seed-time and harvest

of the most important crops ; a careful inspection of some of the

best farms, fruit grounds, herds, and dairies ; interviews with

pome of the highest resident authorities upon the several branches
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of agriculture and fruit-gi'OTving ; a persistent quest for in-

formation from all sorts and conditions of men met in my
wanderings ; and a careful study of official reports, books, and
essays relating to my subject : these are the grounds upon which
I venture to offer a few observations on the present condition

of farming in those Isles of the Blest, which lie so close to

France, and yet, happily, form part of the British Empire.
The present condition of any industiy may be realised most

clearly as a mental picture by comparison with the past con-

dition of that industry
;
and, fortunately, I have no need to go

beyond the volumes of the ' Journal ' for an excellent account of

the state of farming in the Channel Islands twenty-nine years

ago. It was in 1859 that the prize essay written by Mr. (now
Colonel) C. P. Le Cornu, a native of and resident in Jersey,

appeared in this periodical (Vol. XX., Part I., First Series), and
it will be interesting to note some of the most striking of the

changes which have taken place since that period. As there

are great differences in the systems of farming pursued in the

several islands, it will be best to deal with each separately.

Jersey.

Although by far the largest of the islands, Jersey has an

area of about 02 square miles only, the extreme length from

east to west being 12 miles, and the greatest breadth about 7

miles. The total area is given in the Agi'icultural Keturns as

28,717 acres, of which 20,501 acres were returned in 1887 as

under crops, bare fallow, and grass. A foot-note, however,

explains that some of the land is returned twice when two

crops are grown on it in the same year
;

while, on the other

hand, another note states that the acreage of woodlands is not

ascertained. The corresponding cultivated area in 1859 is not

given in the prize essay, but appears in the first complete

collection of Agi'icultural Returns, in 1807, as 20,357 acres, or

only about 200 acres less than in 1887. It cannot be supposed

that the double return of acreage is made at all commonly, for,

if it were, the cultivated area would come out much larger than

it does ; the growth of two crops in the same year on the arable

land being the rule rather than the exception. According to a

return of the acreage occupied by owners and t- nants respec-

tively, there were 19.020 acres of occupied land in 1887.

From causes which I have not seen expiaiui d, rlie population

of Jersey has diminished since 1851, when it was 57,020 ; the

number returned at the census of 1881 having been 52,445.

l^etween 1871 and 1881 there appears to have been a decrease
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of population in all but two of the twelve parishes into wliicli

the island is divided. If this decrease stood alone, it might,

perhaps, be accounted for by the fact that the population was
temporarily swollen by French refugees during the Franco-

German War; but as there was a fall between 1851 and 1861,

and, in spite of a rise in 1871, a further fall between 1861 and
1881, this explanation is not sufficient. The point is of im-
mediate interest in connection with my subject, because the

decrease in population during a period of great prosperity in

Jersey seems to show that the tendency to the subdivision of

landed property fostered by law, which forbids the willing

of land and requii-es its division among all the children of

a deceased owner, has been counteracted by sensible family

arrangements.

"Whether the land is more or less subdivided than it was
when Colonel Le Cornu wrote his prize essay, I am not able

positively to determine
;

but, probably, it may be concluded
from the evidence just cited that there is not much difference.

At any rate, the average size of a holding is small enough
;

for,

according to the Official Return of 1887, the 19,62G acres of

occupied land were divided among 2.64:6 occupiers, partly owners
and partly tenants, or in the ratio of almost exactly 7i acres

per occupier. In 18-59, Colonel Le Cornu wrote :

—

" Very many house? will he found to wbicli only 2 or 3 acres are attached,
whilst others have 20 or 30 ; but an estate wliich contains lo acres is by no
means considered a small one, and rarely do any exceed 50 to 00 acres ; there
may, perhaps, be sis or eight such in the whole island.''

This statement, I believe, holds good for the present time,

except that I could not hear of as many as six or eight farms of
50 acres and upwards. A farm of 50 vergees (2| to the acre),

or about 22 acres, is reckoned a large one ; and the owner of
106 vergees (47 acres), which he cultivated till he let half of the
land, informed me that he knew of only one larger farm in his

part of the island.

The law as to the succession to landed propertv is as fol-

lows :—The eldest son takes as his birthright the house and
premises, with a little more than two acres of land adjoining,
and about twenty Jersey perches, or two-ninths of an imperial
acre, for every man he is bound by ancient law to provide in
case of war. The rest of the property is valued in rents, and
the eldest son takes one-tenth, the remainder being shared
two-thirds among the sons, including the eldest, and one-third
among the daughters. "When there is only one son he takes all

that is above referred to as going to the eldest and other sons.
When the number of daughters is so small that each, if more



368 Glimj)ses of Fmming in the Channel Islands.

than one, would get more property than each of the sons, the

latter can insist upon equal division. Even during life, a father

cannot give to any child more land than would come to him or

her under the law of inheritance, and any gift of the kind, if ex-

cessive, can be annulled within one year of the father's death.

The law of mortgage is so curious that it may be briefly

mentioned. In the event of an estate being over-mortgaged, the

last mortgagee can only recover his money by taking up the

estate and engaging to pay oflP all the burdens upon it. Should

he refuse, he loses all claim to the sum he has advanced ; and the

estate is offered to the next mortgagee on the same terms, and
so on till it finds a proprietor. As all mortgages are registered,

it is contended that there is no hardship in this law, because

each successive mortgagee knows what burdens there are upon
the estate, and if he risks his money in increasing them, he does

so with his eyes open, and it is only just that he should not be

able by his folly to diminish the security of earlier mortgagees.

Not so defensible is the law which makes all parts of the pro-

perty of a landowner jointly and severally liable for his debts of

any kind, even including portions leased or sold : so that the

creditors can come upon the property of the leaseholder or the

buyer if necessary in order to recover their dues.

The most common method of paying for land purchased

greatly facilitates its acquisition by men of small capital. 'J'lie

purchaser usually pays at least one-fourth of the price of the

land, and the rest can be paid in what are termed quarters of

rent, equivalent to a mortgage, but saleable in the open market

at a fixed rate of interest, a fraction over 4 per cent. There are

old rents (rentes, more like stocks than what are commonly
understood by rents in England) of 18/. a quarter, and new
rents of 20/. a quarter. Formerly the old rents were non-

transferable, and worth 161. a quarter; but some time ago they

were made transferable at 18/. The security for old rents is on

all the real property of the borrower ; whereas on new rents it is

on only the particular piece of property mortgaged. So long as

the purchaser of the land pays the interest on the quarters he

cannot be dispossessed, and he can at any time partly or wholly

redeem his property from the burden upon it by buying up some

or the whole of the rents. This he can do when and to any
extent that may suit his convenience ; while the money can

never be called in, as it can be in the case of a mortgage.

Before referring to the prices at which land in Jersey is sold

and let, it may perhaps be desirable to say a few words about

the character of the soil and the climate. In a considerable work

on the Channel Islands, published in 18G3 by W. H, Allen
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Co., of London, the authors (D. T. Ansted, M.A., F.R.S., and

Robert Gordon, M.D., F.R.S.), after describing at great length

the creolocrical formations of the islands, say :

—

" In all the underlying rocks of the various islands there would seem to be

a total absence of phosphorus, without which the cultivation of food-plants

is impossible. Potash, also, is either present in small proportion, or in a form

not readily separated. There does not seem to be any organic matter present,

except that derived from animal life now or recently at the surface. How-
ever rapidly, therefore, the soils obtained from these rocks become decom-

posed, and however well the resulting soils may look, there is clearly no

natural and large supply of certain ingredients essential for food crops. All

these must be supplied from without in the form of manure, either animal,

vegetable, or mineral.

"The latter [query the last ?] not being available, it results that without a

large and constant supply of animal and vegetable manures, the soil of the

islands coidd not be kept in such a state as to yield large crops of the most
valuable kinds of vegetable produce. It is clear, therefore, that, in .spite of all

statements that have been made to the contrary, the soil in the islands cannot

properly be regarded as naturally rich "
(p. 465).

The writers support these statements by elaborate details as

to the constituents of the rocks from which the soils of the

islands have been formed. On the other hand, the writer of the

prize essay says that, " although situated on a rocky bed, the

soil of Jersey is particularly rich and highly productive." This

might be the case, and yet not in conflict with the statements

above quoted, for soils not naturally productive may be made so

by man. Colonel Le Cornu, however, says :

—

"The rock is of the primary formation, void of any organic remains,
chiefly granite, syenite, gneiss, porphyry, and schist, with other varieties be-

longing to this series. It might be supposed that the fact of the soil repos-

ing on so rocky a bottom might produce meagreness, but it is not the case. The
soil is a rich loam, varying in lightness according to the stratum beneath it

;

if granite or syenite, it is lighter than where the other varieties of rock are

found. The cause to which this difference is attributable is, that imme-
diately between the granite and cultivated soil is a layer of coarse gravel,

which acts as constant drainage, whereas when the srranite and syenite dis-

appear no gravel is found, but a light clay forms the layer between the soil

and the rock. As a general rule, the eastern district of the island may be
said to belong to the latter formation, and the western to the former, but in

both cases there are exceptions. For certain kinds of produce the one is

more esteemed than the other, but the universal opinion throughout the
island is that the eastern district is the richest and most productive."'

In the Report of the Royal Jersey Agricultural and Horti-
cultural Society for 1887 analyses are given of three specimens
of Jersey soil, made by Mr. F. Woodland Toms, the States (of

Jersey) analyst, and M. Laurot, analyst of the Laboratory of
Granville. One sample was from a drilling-ground in the south-

west, another from a similar ground in the north-west (both
described as "virgin soils "), and the third from heavy pasture

land in the eastern district. The samples were taken as repre-

VOL. XXIV.— S. S. B B
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senting the light, medium, and heavy soils of the island. A
square block, one foot in depth, was used in each case, and it

was found that the subsoil for the next ten feet in depth was in

each instance of similar texture to the surface soil, which was
very free from stones. The analyses are given below :

—

Compositions of Dry Soils pee Cent.

First 12 Inches.

St. Peter's St. Mary's St. Saviour's

Soluhld zTi ivculi ddds* No. I. No. II. No. III.

' Organic matter, &c
Oxide of ii'on • • t .

Alumina . . . . .

Lime , .

Magnesia
Potash.......
Soda
Phosphoric acid .....
Sulphuric acid .....
Chlorine
Carbonic acid

Soluble silica

3-590

•610

•372

•236

•148

•086

•328

128
•182

•009

trace
-079

3-760

1-724

1-497

•1S7

•291

•114

•355

•131

•236

•Oil

trace
•080

3 980
2-245

1-403

•576

•200

•158

•537

•195

-184

-009

trace
•084

Insoluble in acids.

Hydrated silica

Insoluble silicates and quartz
2-500

91-732
2-780

88-834
6100

84-329

100-000 100-000 100000

' Nitrogen in organic matter .

Nitrogen as nitrates (per million parts)

-122

2108
•136

1-650

•141

6-45

These analyses do not convey the idea of any high degree of

natural fertility, though No. III. is much superior to the two
others, and No. II. is rather better than No. I. All three are

deficient in lime and potash, and in only one is there a good
proportion of phosphoric acid. As to the organic matter, soldiers'

drilling-grounds can scarcely be quite like " virgin soils," and

the old pasture certainly is not so. They are all soils, liowever,

which can be worked with more or less facility; while two of

them are so constituted as to retain moisture fairly, and one so

as to retain fertilising material applied to it.

The " lay of the land " in Jersey is all that could be desired,

as it is a gradual slope downwards from the north to the south,

and this greatly enhances the value of the soil, and promotes

the early vegetation for which the island is famous.

Of the climate there is no necessity to say much, as it is

well known to be excellent. There is seldom much snow, and
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often none at all during the winter, and severe frost is uncommon.
During last winter and spring there was more snow, and greater

damage occurred from frost, than had been known for several

years. The rainfall is abundant, especially in winter, and the

island seldom suflfers from drought even in' summer.
Whatever the natural resources of the soil of Jersey may be,

it is certain that it has been brought to a state of high fertility.

I have never so fully realised the idea of a country " smiling
"

with an abundant produce, and with a general air of prosperity,

as when, in the latter part of June, I walked or drove through

the beautiful valleys and over the scarcely less charming plains

of Jersey. Bad as the season had been, the comparatively few

pieces of wheat were in ear, and almost without exception good
standing crops, where not absolutely heavy ; while the potato

tops were a yard high, and so thick that the rows could not be

distinguished. Splendid crops of hay and "seeds " were being

cut or carried, and the tethered cows looked sleek and well fed.

But not even the abundance of the produce of the soil, or

the evidence of careful enterprise bestowed on every spot, strikes

the visitor familiar with the rural districts of England so forcibly

as the wonderfully prosperous aspect of the dwellings of the

people. There are scarcely any cottages in Jersey, for the

smallest of the farmers, as a rule, live in comfortable granite

houses, with well-kept flower and vegetable gardens attached to

them. The people themselves, too, have an air of contentment
and independence which is pleasing to behold.

The climate, no doubt, does great things for Jersey; but-

the marvellous industry and enterprise of the people do more.
The rents which those of them who hire land pay, and the

prices which buyers give for land, suffice to assure even persons
who have not visited the island that a vast quantity of produce
is got out of the soil. When Colonel Le Cornu wi-ote his essay,

he gave 41. 10s. to 91. as the range of rents. The present range
for cultivable land may be put at 71. to 151. It must be very
poor land that does not let at more than 31. a verges^ or 61. 15s.

an acre. The only farm which I saw that I had reason to sup-
pose was let at less than 71. an acre was one containing a large

proportion of woodland ; but there are, no doubt, a few others
equally poor and low-rented—as rents go in Jersey. As to the
prices given for the fee-simple, some actual instances of recent
sales may be cited.

JVIr. Joshua Le Gros, Secretary of the Jersey Herd-Book
Society, a Jersey farmer of great experience, to whom I am
indebted for a gi-eat deal of valuable information, and for the
courtesy with which he accompanied me in some excursions and
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directed me in others, sold a farm of about twenty-tliree acres

this year at 2631. an acre. He lias since bought a small farm of

six acres, with a good house and premises upon it, at 180^. a
vergee (2^ vergees to the acre), or 405^. an acre. In this case

the residence counts for a good deal ; but Mr. Le Gros estimated

that the land alone would hav'e realised 140L a vergee, or 815^.

an acre. The farm is about a mile and a half from St. Heliers,

and it contains a little terraced land well suited for the growth
of early potatoes.

To take another instance. Mr. Philip Lefeuvre, of St. Owens,
informed me that he had recently bought 4^ vergees of land for

500^., or at the rate of about 2o0l. an acre. This is in the west

of the island, where the soil is less rich than it is in the east or

in the vicinity of St. Heliers. The price, however, was con-

sidered exceptionally high for the district. Again, Mr. Gaunt,

of St. Saviour's, in the east of the island, told me of a farm of

39 vergees sold the other day in his district for 3,550Z., or at

about 206/. an acre. For his own estate of 106 vergees, bought
many years ago, he paid 801. a vergee, or 180/. an acre ; and he

assured me that he could since have made a profit of 2,000/. if

he had been disposed to get rid of his land. He has recently

let half of his land at 10/. 12s. 6d. an acre, but could have had
over 11/. if he had chosen to invite competition. Such an
extreme rent as 15/., I may explain, is obtained for very favour-

ably situated spots not far from St. Heliers, and for small pieces

of very good ground
;
slopes of land facing the south or south-

east, known as cotils,^ upon which potatoes can be produced

very early, are the most valuable spots in the island when the

soil is good.

It will be noticed that interest at a little over 4 per cent.,

on even such high prices for the fee-simple of land as are

given above, would not come to as much as the highest of the

rents on land let to tenants. Perhaps this can partly be

explained by the existence of burdens upon ovvTiers that tenants

escape ; but apart from that consideration, there is, no doubt,

a much greater competition for the hiring of land than for its

purchase. There would be nothing surprising in such a state

of things under ordinary circumstances ; but in Jersey there are

special circumstances to be considered. Numbers of French

' As to this word " cotil," which one constantly hears in Jersey, I have in

vain endeavoured to trace its derivation. Coteau is the only modern French

word that corresponds with the Jersey cotil in meaninf^—the slope of a hill.

Cute (hill) is, no doubt, the root-word. Colonel Le Cornu informs me tliat it

is doubtless an old Norman word, the literal meaning of which is hill-^ide

gi ound. It is found in old deeds of conveyance.
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labourers, who come to the island for the potato-harvest and
save money, are anxious competitors for small farms, and will

pay almost any rent for them. They may or may not be in a

position to pay the small sum needed as a deposit on purchasing

land ; but there is a more sei*ious difficulty in the way, for

no foreigner can become possessed of land in Jersey until he
has been naturalised as a British subject, and naturalisation is

allowed only after several years' residence, and very charily even
then. The authorities are not pleased at seeing the land more
and more occupied by Frenchmen, and they are not at all dis-

posed to facilitate the acquisition of rights of purchase by the

foreigners.

Every one must regret to see the fine race of Jersey farmers

—men whose ancestors have held land in the island since long
before the Norman Conquest—diminishing in number as they
are. There is no doubt that rents have been forced up to an
extravagant extent by the eager competition of Brittany peasants
who have been trained in the art of living on next to nothing,

and who can therefore maintain themselves and their families

upon meagre profits which would not content Jerseymen.
Under such circumstances, young Jerseymen who inherit land
are tempted to let it, and to supplement the income which they
thus obtain by engaging in commercial or other pursuits. Many
of them shrink from the unremitting and arduous labour in

which their parents have spent their lives, and which they have
shared during their boyhood.

It may be suggested that those of them who own moderately-
large farms, or what are deemed such in Jersey, might farm the
land without working constantly upon it; but the universal
testimony in the island is that this would not do, as it is only
by working with the few men he employs that the Jersey farmer
can thrive. Many English farmers have bought or hired land
in the island, and attempted to farm it after the English easy-
going fashion ; but not one has succeeded. The only English-
man who has been successful as a farmer in Jersey, I was
assured, is Mr. John Gaunt, of St. Saviour's, who came to the
island for his health many years ago, after having been success-
fully engaged in commerce in England. But Mr. Gaunt has
succeeded by doing as the Jersey farmers do. On the occasion
of my last visit to him he had been to St. Heliers, nearly four
miles distant, with one cartload of potatoes to be shipped, and
was getting ready for a second journey. He is over seventy,
and a rich man without family

;
yet he declares that when he

gives up work he will give up farming.
It must not be supposed, however, that there is anything
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suggestive of penury in the style of living wliicli the larger

Jersey farmers adopt. On the contrary, the houses and ap-

pointments, interior and exterior, of many a Jersey farmer

holding (and generally owning) twenty acres of land, strike the

visitor as superior to those of most English farmers of two
hundred acres. After finding the Jersey farmer at work in the

field with his men, it is somewhat surprising to a stranger to be
conducted by him into a drawing-room fitted up with all the

modern decorations found in a middle-class suburban residence.

There is not much " tally-ho " for the Jersey farmers, I believe

;

but the plough does not keep them from getting a fair educa-

tion, while their wives and daughters happily distribute their

attentions between the cow and the piano.

It is the great returns obtained from the production of early

potatoes which have forced up rents to extravagant rates. In
all probability there will have to be a considerable fall before

long, for early potatoes have this year been coming more abun-
dantly than heretofore from other sources than the Channel
Islands, and prices have been very low in two out of the last

three years. There was, I believe, a downward tendency in

rents and land values two years ago; but it was apparently

stopped by the large returns obtained from the potato crop

last year.

Nothing more strikingly indicates change in the system of

farming in Jersey than this sentence in the prize essay of

1859 : "Jersey was once famous for the cultivation of potatoes."

The -writer proceeds to point out that, before the visitation of

the potato disease, the production of 18 tons of tubers per acre

was not uncommon, whereas it was a good crop in 1859 to yield

8 or 9 tons per acre. It is to be borne in mind that " old " or

fully matured potatoes are here referred to, the practice of growing

new potatoes for export not having begun. The general course of

cropping in 1859, the same wTiter states, was one of five years,

as follows :—(1) turnips, mangolds, parsnips
; (2) potatoes,

and frequently carrots or parsnips
; (3) wheat, in which clover

and ryegrass are sown
; (4) hay

; (5) hay. In this division,

potatoes occupied only about one-tenth of the land, and farms

of 20 acres, with few exceptions, where meadow-lands or

orchards predominate, are said to have been thus divided :—Hay
and pasture, 10 acres; turnips, 2; mangolds, 1 ;

parsnips, 1
;

carrots, | ;
potatoes, 2 ;

wheat, 3^. Even among the old-

fashioned farmers, the course is greatly changed now, being one of

potatoes for two years, corn for one year, and clover or mixed seeds

for one year or two years. More commonly, however, the farmers

grow potatoes for two or three years, and then rest the land by
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sowing clover and ryegrass after the potatoes are dug, and letting

the crop stand for two or three years. In this case a good deal

of feed is commonly obtained in the autumn, the seeds being

sown in July. Very little corn is grown, as will be seen from

the table appended, and most of the barley is planted after

potatoes come off the land, to be harvested the same year. It

is not surprising, then, to find that potatoes occupy about one-

third of the total area under crops, fallow, and grass in Jersey,

instead of less than one-tenth, as estimated by the writer above

referred to in 1859—less than one-tenth, because he excepted

grass and fruit farms from his estimate.

Unfortunately there are no precise crop statistics for an earlier

year than 1867 (unless the doubtful figui-es for 1866 be taken),

and we must be contented with seeing the differences which
twenty years have brought about, as below :

—

Crops ix Jersey 1867 1 Aft?

Acres Acres
Wheat 2,352 1,876
Barley 137 119

303 163
Eye 21 52

12 6
2 20

Total Corn Crops . , 2,827 2,236

2,062 6,488
],5i7 1,705
730 724
913 113
159 50

Vetches, lucerne, &c 225 583

Total Green Crops , , 6,636 9,663

Clover, &c., and grasses under rotation 8,250 4,832
Permanent pasture 6,092 3,701

3

2,550 126

Crops, bare fallow and grass 20,355 20,661

Here we have a decrease of nearly six hundred acres of com
crops, an increase of 4,426 acres under potatoes, a great falling

off in the cultivation of carrots, a great increase under vetches,
lucerne, &c., and clover and grasses under rotation, a decrease of
permanent pasture by over 2,300 acres, and an approach to the
extinction of bare fallow.
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Experienced farmers in Jersey say tliat many of the small

holders of land devote too much of it to the potato crop, and
frequently lose by so doing. For instance, they have to pay
considerable amounts for hay and straw imported from France
for their cattle. !Many of them grow potatoes year after year

for several years on the same land, which is only saved from
deterioration by a heavy expenditure in manures. A second

crop is always taken after potatoes, consisting of roots of some
kind, or " seeds " when the land is to have a rest for a year or

two, or occasionally barley. Probably when hay and straw are

cheap, and potatoes sell fairly, the profits on the latter crop

more than make up for the expenditure on imported fodder

;

but last year high prices had to be paid for both hay and straw.

The details as to the cost of growing a verrjee of potatoes

were supplied to me by Mr. Joshua Le Gros, and I add below
the corresponding amounts per acre :

—

Cost op Giiowixg Potatoes ix Jeusey Per rergee Per acre

£ J. d. £ s. <f.

1 0 0 9 0 0
Seed 4 0 0 9 0 0

4 0 0 9 0 0
Guano or artificial ..... 4 0 0 9 0 0

1 0 0 2 5 0
Digging 1 5 0 2 IC 3

0 12 0 1 7 0
Ploughing, hoeing, picking up, &c. 1 3 0 2 11 9

20 0 0 45 0 0

It is considered that at least SOL an acre must be received

from the sale of potatoes in order to pay the Jersey farmer, and

it is clear that, on his small acreage, he needs more than that,

although liis second crop, grown at a very small expense, must

not be lost sight of. When a man and his family do all the

work, the expense of raising the potato crop is, of course,

greatly reduced, especially when seaweed

—

vraic^ as it is termed

—is chiefly relied on as manure. It is not deemed the best

practice to apply seaweed directly to the potato crop, though ifc

is often done. The better plan is to put it on for the temporary

pasture or " seeds," after which the potatoes are grown.

Seaweed is highly prized by the people of Jersey as a

manure, and no doubt it contains some of the constituents in

which their soil is deficient, including the potash so essential to

the potato crop. The cost of the labour in obtaining it, how-

ever, is so great that it is a question whether what it supplies

to the land could not be more cheaply obtained. In !Marchlast
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I frequently met twenty or thirty carts loaded with vraic coming

up a road from the seashore. It costs practically nothing be-

sides the labour of getting it—only a nominal fee of a shilling

a year being charged for the right of cutting it from the rocks

on some parts of the coast, and, I believe, not even that in

others. Moreover, a great deal, of course, depends upon whether

a farmer and his sons do all the work or have to employ others

to assist in collecting the seaweed. At any rate, the ardour for

collecting it is still considerable ; one wealthy farmer, by way of

illustrating the fact, having assured me that his son had been

out all nisfht at the work, and this more than once during^ the

week. Women used to help in the gathering, but seldom do so

now. Sometimes the seaweed is burnt, and the ashes are applied

as a dressing for the potato crop. In that case I think it may
be taken for granted that the ashes cost a great deal more per

cwt. than equally valuable artificial manure would cost.

Before referring to the returns of the potato crop, a few
remarks upon its cultivation are desirable. To begin with,

nothing is more important in the system pursued in Jersey

than the careful preservation and prepai-ation of the seed tubers.

In the first place, a frequent change of seed is regarded as

essential, and seed tubers of the Aslileaf and other varieties are

imported from England regularly. In the first year after im-
portation the crop is abundant, but rather later than that grown
from Jersey seed. In the second year the stock is in its perfec-

tion, earliness and yield being both satisfactory. After that

the vigour of the stock deteriorates, as shown in declining yield,'

and it is desirable to have a fresh lot of English seed after the

third year.

Whether home-grown or imported, the seed consists of

whole sets, as a rule, rather small tubers being alone saved for

seed. These are placed, eyes upwards, in shallow boxes of

thin deal, where they remain till taken out into the field to be
planted. The boxes are piled up one upon another in a shed or

barn, and the seed is taken in them to the field without having
been disturbed. The tubers have by that time sent out strong

green shoots, about an inch in length, which are carefully kept
uppermost in planting. In this way the produce is brought to

such a degree of maturity as it is allowed to reach, a month
earlier than it would be if potatoes without shoots were planted.

The system of cultivating the land for potatoes is well described

by Colonel Le Cornu in his prize essay on " The Potato in Jersey,"

in the sixth volume of the present series of the ' Journal ' (1870).
In ploughing, a small plough drawn by two horses is used,

turning a 16-inch furrow, about 4 inches deep. This is followed
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by the great Jersey plough, drawn by six horses, which goes
about 10 inches (deeper in 1869) below the depth touched by
the small plough. Formerly the stable manure or seaweed was
jDut on the land before the ploughing was begun ; but now it is

usual to put it on just before sowing the seed, except, as already

explained, when seaweed is put on the temporary grasses of the
preceding year.

Planting is, in favourable seasons, begun in January, and
should be finished by the end of February ; but this year the

work was not nearly finished by the middle of March. The seed is

planted in rows 14 inches to 20 inches apart, the sets being about
12 inches apart in the rows. The work is usually done with a

small one-horse plough, the sets being covered with only 2 or

3 inches of soil. From 30 to 40 cahots per vergee, or 17 to 26
cwt. per acre, according to the size of the sets, are commonly
planted now, according to Mr. Le Gros. Colonel Le Comu, in

1870, said about 20 cahots per vergee used to be planted; but
this was probably when "old" potatoes were produced. The
land is usually lightly harrowed just before the tops prick

through, then forked up between the rows and hoed in

the rows when the tops show, and afterwards the tops are

earthed up with the plough. The crop is usually dug up by
hand, and not often ploughed up. The price paid for digging
and collecting the tubers in rows is about 25s. a vergee when
labourers are hired to do the work ; but this does not include

picking up or filling the carts.

The varieties of potatoes most commonly gi'own in 1870,

according to Colonel Le Comu, were the Ashleaf, Prolific, Early

Fluke, Trois Mois, Dalmahoy, and Early Regents. At present

the prevailing sorts are the Ashleaf (Myatt's), the Royal Jersey

Fluke, the Old Jersey Fluke, and Prince of Wales. The old

Jersey Fluke is considered the best of all varieties, or at least as

good as Myatt's Ashleaf ; but the favourite variety among
growers now is the Royal Jersey Fluke, although it is of inferior

quality. The reason of the preference for the last-named variety

is that it is very early and pi'olific, while the tubers are large.

London buyers, it appears, will have large tubers, no matter

what the quality may be. At any rate, although the quality of

the Royal Jersey Fluke is notoriously poor, it was selling at

Is. a caI>ot, or 52s. a ton, more than the Ashleaf at the end of

June. Such an argument for the growth of the variety is irre-

sistible ; but there are some misgivings lest Jersey potatoes

should lose their reputation among British consumers, although

dealers appear to care more for appearance than for flavour.

In an early season, digging commences on the most forward
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of the cotils in the last week of April or (more commonly) the

besrinninc' of !Mav, but was more than a month later than usual

this year. Indeed, very few potatoes had been dug when I was
in Jersey, in the thu-d week of June. These remarks refer, of

course, to the outdoor crop, forced potatoes being ready as early

as January, and those grown in cool-houses in the latter part

of April ; but the production of the crop under glass is not

common in Jersey, though it is in Guernsey, as will hereafter

appear. Although the yield of the potatoes first taken up

—

often before the skins are properly set—is, of course, smaller

than when they are left to mature a few weeks longer, a week
makes such an enormous difference in the price that there is a

race to meet the early demand. In the season of 1887, which
was not an early one, the small lots of tubers shipped in the

week ending May 28, according to the weekly returns collected

by Mr. Barbier of St. Heliers, sold at the rate of 221. 10s. a ton,

while for the week ending June 16 the price was only bl. 12s. Id.

This year the first lots realised IO5. per cahot, or 26/. a ton ; but
in the third week of shipping the price had fallen to Is. 8d. per

cabot for Ashleaf and 2s. 8d. for Royal Jersey Flukes, or 41. 7s.

to not quite 61. a ton. This tremendous drop was owing to the

extreme lateness of the crop in Jersey, the London market
being speedUy glutted with produce from other sources.

With respect to yield, Quayle, who wrote in 1812, vouches
for 12 to 14 cahots per Jersey perch ("old" potatoes), or 23^ to

24 tons per acre, being often obtained, and speaks of a quantity

equivalent to 26 tons per acre having been grown; but some-

exaggeration may be suspected in these statements, though a
phenomenal crop of 24 tons per acre, mentioned with the grower's

name, may have been produced once in a while before the disease

was known. A yield of 1Q\ tons per acre is considered a good
crop now that only early potatoes are produced ; while 12 to 14
tons, occasionally grown, would be regarded as a great crop

;

and 17 tons, talked of as having been produced, would be

reckoned a tremendous yield. Such yields are not obtained

upon the earliest diggings. Mr. John Gaunt, however, informed
me that he grew 6 cahots per Jersey perch, or 9 tons 13 cwts.

per acre all round, last year, and sold the produce at Is. 9d. to
4.S. M. per cahot. As the yield of the potatoes that sold at the
highest price was probably less than the average, it is not war-
rantable to translate these figures into 47L hs. to 121?. IQs. per
acre ; but Mr. Gaunt 's average return was 90?. an acre on 60
perches of cotils for the three years ending with 1887. Another
account, given me by Mr. Philip Lefeuvre, of St. Owens, where
the land is not as rich as it is in Mr. Gaunt's district, was to
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^

the effect that his average returns for 13 vergees of potato-land
j

for the four years ending with 1887 was 271. per vergee, or
^

601. 15s. per acre. This season Mr. Lefeuvre was one of the i

first to dig out-door potatoes, and he realised 8s. per cahot in

the first week of June, or 20Z. 16s. per ton. Probably the yield
|

of the crop was not large, as the tubers could scarcely have
|

attained much size ; but if it were only 3 cahots per perch, the
j

gross returns were 108L an acre.
i

More astonishing than any of these figures are those given

in the British Press and Jersey Times Almanack, as from
" reliable, though unofficial sources," making the exports of

\

potatoes from Jersey last year amount to 50,670 tons, valued at

•i34,917Z. As there wei-e 6,488 acres of potatoes in the island

In 1887, this account makes the average gross returns equal to

over 671. an acre, without allowing anything for potatoes con-

sumed at home and saved for seed. Judging from the official i

Annual Statement of Trade for the United Kingdom, and the '

value of the exports from Guernsey, declared by the Guernsey
(

Chamber of Commerce, the figures given above are under-es- '

timates ; for the value of potatoes imported from the Channel
Islands is put down in the " Statement" at 511, 278^., while the

exports of tubers from Guernsey are valued by the Chamber at
j

50,000Z. The balance, 461,278L, would allov^ over 711. for every
j

acre in Jersey. In addition to the quantity exported, it is

estimated that 8,000 tons were retained in the island.' It is
\

true that 1887 was an exceptionally good year for Jersey growers. i

In 1886, which was a very bad year in respect of prices, the
^

exports were estimated at 62,208 tons, valued at 279,572Z.
;

This valuation makes the return for exported tubers under
(

44Z. per acre on the 6,411 acres grown in that year ; but there '

is a great discrepancy between the official and unofficial values

for 1886. In the "Annual Statement," the value of potatoes I

imported in that year from the Channel Islands (and there are
]

no direct imports from Alderney or Sark) is put at 459,395^.
j

Therefore, unless the value of the potatoes exported from

Guernsey in 1886 was very much greater than that of 1887,

which is unlikely, the value of the Jersey exports must have

been over 100,000^. in excess of the sum stated in the unofficial

estimate.
i

It is to be feared that the returns on the potato crop this

year will be lower than they have been in any previous year

since early tubers were grown in the island. It has been stated ,

' The French Consul at St. Heliers, in a Report sent to his own Government,
valued the potato crop of 1887 at 721. for every acre grown in Jersey.

I
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that tlie price fell quickly to from Is. 8d. to 2.'^. 8d. a cahof,

and the range of values did not long continue as high as

that. Writing on July 28, Mr. Le Gros says :

—

As regards the potato crop, it has been almost a failure. Although
there has been a heavy crop, the price has been so low that the loss to

farmers is enormous. Durinor this vreek it has come down to 6^. a cabot,

and many farmers have realised only from 9^. to 10/. a verr/ee, barely enough
to pay the lent and labour."

Sixpence a cahot is 26^'. a ton—certainly a ruinous price.

As the expenses of freight and commission exceed this amount,
it is to be presumed that JNIr. Le Gros has allowed for them, and
that 6cZ. per cahot is the net price received by growers. Even so

it is' ruinous in many instances, as it means a loss of over 20?. an
acre where the cost of growing was nearly or quite 4-5/., and the

receipts lOL a vergee, or 22?. 10s. an acre.

In the prize essay already referred to, there is a table giving

the exports of potatoes from Jersey in nearly every year from
1807—when the business commenced, and 600 tons were shipped

—to 1867. The largest quantity was that for 1842—18,560
tons. These were chiefly, if not entirely, fully-matured or old

"

potatoes. In 1845 the disease first affected the crop in the

island, and then the exports fell to 3,822 tons. By 1867 they
had risen to 6,251—still, to a great extent, " old " potatoes.

The figures given above for 1886 and 1887 show what a won-
derful increase has taken place, especially when it is borne in

mind that the exports consist entirely of early tubers, the ship-

ping being finished by the end of August.

Great numbers of Brittany peasants, with their wives and
some children, migrate to Jersey for the potato harvest. The
number is supposed to be from two to three thousand. This year,

unfortunately, these poor people came over too soon, the crop

being very late, and when I was there at the end of June
there were great numbers of them in St. Heliers with nothing
to do. Their case was a sad one, as they came over with scarcely

any money, and they could not afford to pay for lodgings. Since

in the previous year they had herded so thickly in the cheap
lodgings of the town as to leave a great deal of disease behind
them, the authorities had fitted up the cattle market, to the
extent of putting straw in the sheds and pieces of sailcloth in

front, for their reception. Over six hundred of them, men,
women, and children, slept in these comfortless lodgings at the
time referred to. As a rule, when they have work in the
country, they sleep under hedges, when the weather is fine, or
in sheds, or under stacks—any^vhere to escape the expense of
proper lodgings. They earn very good wages, 25s. a vergee being
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the usual price for digging potatoes, tliougli this season many
of them got only 20s. to 24s. A man often earns 5s. a day at

this work. When employed by the day, the men get 2s. 6d.

with food and cider, or 3s. Qd. without food. Women have Is.

to Is. 3rf., with food and cider. Two men digging will keep
three women employed, one gathering tops, and two picking up
the tubers and laying them in rows. Ordinary wages appear

to be about 12s. a week and cider in the winter, and 15s., with

cider, in summer.
The system of storing hay in the island is peculiar. It is

generally tied in bundles and stored in granaries or barns,

though some is stacked. The scarcity of straw and the expense

of thatching render the farmers anxious to avoid stacks. The
crops of hay, especially of clover and rye grass, are very heavy,

as a rule. Lucerne and ryegrass mixed, too, produce great

quantities of forage for several years. This plan of growing
lucerne is to be recommended, as no hoeing is necessary, and as

the mixture makes excellent food for cows or horses.

The production of other early vegetables than potatoes and of

fruit in Jersey is an important industry, though in compara-
tively few hands. On the other hand, the growth of apples,

pears, and other outdoor fruit is rapidly diminishing. The
table of ci'op-areas previously given does not include those of

orchards, market gardens, and nurseries. In 1887 Jersey had

1,015 acres in orchards, 97 in market gardens, and 23 in

nurseries ; while the corresponding figures for 1886 were 1,165,

174, and 36, thus showing considerable decreases in a single

year. As to bush-fruit, only 56 acres were returned as grown
in orchards, between trees, last year. The apple orchards have

been greatly neglected of late, and are fast disappearing. They
are now chiefly valued for the making of cider. Pears, for

which the island has long been famous, are still grown to a

limited extent, but many fruit-growers have done away with

their pear trees to make room for glass-houses.

Small formers in Jersey do not, as in Guernsey, build glass-

houses for the production of early fruit and vegetables, and that

branch of industry is chiefly in the hands of a few extensive

growers. One of these, Mr. George Bashford, of St. Saviour's,

is deservedly famous as one of the most successful managers of

glass-houses in the world. Everything that I saw in his

numerous houses on each of two visits paid to him this year

was flourishing, failure being apparently unknown to him. He
has now nearly thirteen acres of land occupied with glass-

houses, and the borders necessary for the vines in most of them,

and the heating pipes he uses measure about fifteen miles in

length. Tomatoes and grajjes are his most important cx'ops,
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both being grown in the same houses, as a rule, till the vines

cover the glass, after which the houses are devoted to grapes.

In some houses, however, vines are not planted. Last year,

Mr. Bashford sent 80 tons of tomatoes and 25 tons of grapes to

England, and this year he expects the totals to be 100 tons of

tomatoes and 25 tons of grapes.

On the occasion of my first visit on March 12 of this year,

a few tomatoes in hot-houses had already been picked, and

22,000 plants were about to be put in between rows of potatoes

in cool-houses, in addition to a number previously planted. On
my second visit, at the end of the third week in June, these

tomatoes were bearing fi'uit, some ripe, and making a splendid

show, the potatoes grown with them having been dug and
exported. The bulk of the tomatoes grown in heat begin to

yield an abundance of ripe fruit by the end of March or eai'ly

in April, and keep on producing till the end of June, when the

fruit in cool-houses should begin to come in. It is usual to

grow a crop of late tomatoes in the hot-houses after the early

crop. Tomatoes are also grown after cucumbers, for winter use.

The hot-house grape season is reckoned to begin in October
and end in May, and Bashford has a constant supply, I

believe, ready to send away during the whole period, as he has

special facilities for storing his fruit, having built two houses

for the purpose, with double walls lined, as are floors and roofs,

with sawdust to keep out frost. One of these is fitted up for

the reception of 10,000 bunches, which are preserved by putting
the stalks in bottles of water, placed in a slanting position

on laths, the grapes hanging down from the necks of the
glass bottles. A similar house holds 2,000 bunches. It is

usual to put the grapes in these houses about the middle of

December, and they can be kept there, if necessary, till February,
when the price is usually high. March and April are the

months in which prices are highest ; but the supply for those

months is grown separately by Mr. Bashford, the fruit being
ready to be cut during that period, usually about two tons. Some
of the glass-houses, it should have been mentioned, are 680 feet

long.

Mr. Bashford grows a large quantity of potatoes under glass,

some in heat and others without. The heat, however, is not for

the potatoes, but for the tomatoes grown with them in alternate

rows. It does not pay, he says, to force potatoes, and those
grown in the hot-houses are planted later than the others, no
attempt being made to force them to come to maturity earlier

than the tubers in cool-houses, as the yield is diminished by
forcing. In cool-houses, Mr. Bashford reckons his average yield

is at the rate of 11 tons per acre ; but he has grown 11^ cabots
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per Jersey percli, or nearly 20 tons per acre. Potatoes grown
under glass without artificial heat should be ready for market
by the end of April or early in May, just before the outdoor
crop is begun ; but some growers force the tubers for sale in

January and up to April.

French beans are grown between rows of tomatoes in heat,

for picking in January and February. Peas are produced in

cool-houses only for picking early in April, and up to the time
when outdoor produce is ready.

Having briefly described the largest and best of the fruit

and early vegetable gardens in Jersey, it is not necessary to

refer to others. Mr. Bashford grows a few choice pears ; but
glass will soon cover the diminished ground occupied by the

trees. Judging from what I learned of the quantities and prices

of his produce, I have no doubt that his money returns from
13 acres of land greatly exceed those of an ordinary English

farm of 1,300 acres. He does not wish his prices to be pub-
lished ; but a few quotations of wholesale prices in Covent
Garden Market at different periods of the year may be useful to

young producers.

Tomatoes realise the highest prices in February and March,
when the wholesale quotations in Covent Garden are commonly
2s. to 3s. a pound, falling to Is. to 2s. in April, Is. to Is. 6d. in

May, 9d. to Is. in June, and 3d. to 4:d. in the autumn, and
rising to Is. in January. Grapes (from cool-houses) range from

Sd. to Is. in August and September (when outdoor produce

from wine-producing countries sell at 3d. to 8cZ.) to from 4s. to

12s. in March and April. Potatoes realise 6d. to Is. a pound in

January, and get cheaper as the season advances. French

beans sell at 2s. to 2s. 3d. a pound in January and February,

and peas in the pod at about Is. in April and May. Prices

vary with the season to some extent ; but those given were

mostly obtained last year.

But little space is available for reference to live stock and
dairying in Jersey. It is not necessary to describe the famous

breed of cattle, now more extensively bred in this country than

in its native island. The number has fluctuated during the

last twenty years between 10,000 and nearly 12,500. The
figures from the Agricultural Returns for cattle and other live

stock for 1867 and 1887 are as below :

—

LrvB Stock in Jeiusky 1867 1887

Apricultural Horses .... 10,081

2,427 (in 1869)
529

5,804

12,474

2,400
349

6,134
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The accuracy of the return of cattle for 1867 is doubtful,

because the number in 1866 was put down at 12,037, while in

1868 it was 12,225, and a reduction of over 2,000 in the inter-

vening year is improbable. The number of cattle between 1868

and 1887, at any rate, has not materially increased, while there

is a decrease in sheep and also in pigs. Horses were not

enumerated till 1869.

That the system of tethering cattle, universal in the island,

is an economical one is beyond doubt, and the chief objection to

it is the torment which tethered animals sui5er during the fly

season. There is no sheltering under hedges or in the shade of

trees to escape either from the flies or from the hot rays of the

summer sun. It would probably pay well to keep the cattle

indoors during the heat of the day in the hottest weather.

Formerly it was customary to keep the animals out all night

from some time in ]\Iay till the end of October ; but the owner
of the largest herd that I visited informed me that this is not

the custom now. Formerly cows were managed so as to calve

in the spring ; but now calving may be said to go on all the

year round, winter dairying being profitable in a place so well

suited to it as Jersey is.

The prices of Jersey cattle, after getting up to a high

standard, have fallen to pretty nearly the rates current thirty

years ago. In 1859, Colonel Le Cornu gave 12^. to 14Z. as the

price of a two-year-old heifer, and now it is 12/. to 15 ^. ; while the

price of a first-rate four-year-old cow was about 25^. in 1859, and
is so still, though fancy prices are still occasionally given for show
animals. The foreign demand, which was so active a few years

back that prices were much higher than those above given, has

greatly slackened of late, chiefly because Jerseys have been ex-

tensively bred for some years in America and elsewhere
;
and,

of course, the English demand has fallen off for the same reason.

Space is not available for the description of the herds visited

during my stay in Jersey. One of the best I saw was that be-

longing to Mr. Edward Denyze, who has forty cows in milk.

The principal strains represented in this herd are Young Prince

(182), Bobby (208), and Jersey Boy (92). All the young stock

now on the farm are by the same bull, Browny's Perrot 1st

(677). I saw also some excellent cattle on the farm belonging

to Mr. Albert Le Gallais, of St. Brelade's, and a smaller number
belonging to Mr. J. P. Marett, of St. Saviour's. Among other

well-known herds are those of Mr. Philip Labey, of Granville
;

Mr. J. A. Desreaux, of St. Mary's ; Mr. W. Alexander, of St,

Mary's ; and Mr. H. J. Langlois, of St. John's.

No change has taken place in the prevailing system of butter*

VOL. XXIV.—S. S, C C
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making in Jersey. The old box cliurn is still in general use,

thougli a few farmers use tlie barrel cliurn. As a rule, too, tlie

milk is set in deep crocks or other vessels, and sour cream is

churned once or twice a week. There are, however, a few of the

now well-known Jersey creamers in use. The butter is churned
into a lump, and salted after it has been taken out of the churn.

One point of merit is that large wooden spoons are used for the

working of the butter, and not the hands ; but that is a very old

Jersey practice, and in former times was one favourably distin-

guishing the butter-makers of the island. Cold water is used in

thus working the butter, to cleanse it as far as is possible after

it is in a lump—which is not very effectively—from butter-milk.

Jersey people think a good deal of their butter, and some of

it is good, though the bulk is not. The best farmhouse butter I

tasted in the island was that made in the dairy belonging to

Mr. Le Gallais, of St. Brelade's, which is sent regularly to a

London dairyman. The butter served at two of the best

hotels in St. Heliers, at one in March, and at the other in June,

had none of the delicate flavour of good fresh butter. There is

one dairy factory in Jersey, in Trinity parish, not far from St.

Heliers, belonging to Messrs. Griffin & Co. The farmers who
supply milk to the factory are paid 8d. a gallon, and get part of

the separated milk back at half price, the rest being made into

cheese—the only cheese that I heard of as being made in the

island. A Laval separator, to deal with 70 gallons of milk per

hour, a Waide's end-over-end churn, a Lundh (Norwegian)

butter-worker, and the Delaiteuse are worked by a small steam-

engine. The butter, made in accordance with the most ap-

proved modern system, is excellent. The dairymaid was trained

in one of the English or Irish dairy schools.

It is commonly said that a country inhabited by small owners

and cultivators of land is usually denuded of trees. This is not

the case in Jersey. On the contrary, the island is well-wooded,

and in many parts there is quite an extraordinary number of

trees of fair size by the roadsides. The inside hedgerows con-

tain a great many more pollards than the late Mr. Meclii

would have liked to see, woodlands being so scarce in the island

that the people are glad to preserve trees for lopping. For the

same reason, and also for shelter for crops and live stock, the

hedges are allowed to grow high. To the English farmer,

accustomed to trimly-clipped whitethorn hedges,—thougli these

are not common in many parts of England—the rough fences in

Jersey, studded with pollards, appear unsightly ; but they add
to the picturesqueness of an island in which utility la certainly

not neglected.
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The future of farming in Jersey is just now somewhat
doubtful, its recent high standard of prosperity having depended

to a very great extent upon the remunerativeness of the potato

crop. Whether the pre-eminence in the growth of this crop

which the island has long enjoyed will be maintained or not,

cannot be stated with certainty. If not, and if consequently

the enormous land prices and rents of Jersey should fall, there

is still no reason to doubt that a country so favoured in respect

of climate, and inhabited by as industrious and energetic a race

of farmers as it has ever been my pleasure to meet with, will in

one way or another continue to hold a foremost place in the

agricultural world.

Guernsey.

The total area of land and water in Guernsey is about 16,000
acres, of which about 10,000 acres, a slightly smaller proportion

than in Jersey, are under cultivation. The climate is somewhat
less genial than that of the larger island, frost in spring being
less uncommon. But the chief drawback to Guernsey as com-
pared with Jersey is that the " lay of the land " is quite different.

Instead of sloping downwards towards the south, as Jersey does,

Guernsey has the highest land on the south side, and the slope

is toward the sea level on the north. This, more than any
difference in soil—which is formed from rocks of the same
characters as those of Jersey—renders the land somewhat less

fertile than that of the sister island. Besides, Guernsey is not
so well wooded as Jersey is, while the fences are more untidy,

and the farming, apart from glass-houses, is less " intense."

The difference in rents alone would suffice to show that less

is got out of the land in Guernsey than in Jersey, as far as

ordinary farms are concerned ; but this is chiefly because of the
great returns of the potato crop in Jersey, and it by no means
follows that the farmers who get the greatest returns secure the
largest profits. The keen competition of Frenchmen who desire

to rent land is scarcely at all felt in Guernsey, so that rents are
not there, as they have become in Jersey, the margin of profit

beyond the cost of the meagre subsistence which satisfies a
Brittany peasant.

Unfortunately, when we come to official statistics, we must
reckon Guernsey with the smaller islands that make up its

bailiwick. In 1887 there were in the Guernsey bailiwick

1,553 occupiers owning the land they farmed, and 520 renters

;

the former holding 6,601 acres, and the latter 5,172 acres.
Thus in Guernsey and the smaller islands the occupying
owners are more than three times as numerous as the tenants,

c c 2
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wliereas in Jersey the two classes are nearly equal. It will be

noticed tliat the preponderance of acres owned by the occupiers

is much less than that of the number of owners. This is partly

accounted for by the fact that in Alderney a large proportion

of the land is rented, and in one small island the whole of it.

But the chief reason is that there are a great many freeholders

who own only an acre or two, or sufficient for a house, garden,

and glass-house. Indeed, a great many working-men buy as

little as half a vergee (nearly 2^ Guernsey vergees to the acre)

for a green-house. This latter fact also explains the very small

average of land to each occupier. The total area of occupied

land in the bailiwick of Guernsey in 1887 was returned at

11,773 acres, and the total number of occupiers (owners and
tenants together) at 2,506. Thus the average area of a holding

is only a minute fraction over 4§ acres, as compared with about

7J acres in Jersey. According to " Gardner's Guide to Guern-
sey," the population of the island in 1881 was 32,607, of whom
nearly 17,000 resided in St. Peter Port. This gives an average

of 1,300 people to the square mile for the whole island, a

density described by the book referred to as nearly three times

that of any other European State. The population had increased

since 1871 by a little over 2,000. These figures relating to

population refer to Guernsey alone. The large number of

residents from England, living on their property, must add con-

siderably to the agricultural prosperity of the island.

The laws and customs affecting the inheritance and sale of

landed property are almost precisely the same as in Jersey,

though there are a few variations in the values of and rates of

interest on the rentes and in the privileges of the eldest son in

the two islands. Farm-rents in Guernsey range from 3^. to 101.

an acre, the most common amounts being Gl. to 71., or about 3^.

less than in Jersey. Of course, where there is a good house,

with a glass-house as well, on a small spot of land, the rent

would be higher than the extreme given above as that paid for

agricultural land.

A comparison of the cropping of the bailiwick of Guernsey
in 1867 and 1887 is given on p. 389.

The decrease in the cultivated area (crops, fallow, and gi'ass)

must be owing partly to the relinquishing of attempts to culti-

vate two of the smaller islands. Certainly in Guernsey itself

there are no signs of land having gone to waste. On the other

liand, the increased area occupied by dwellings and gardens

in the island has, of course, been taken out of the agricultural

land.

Comparing the following table with the coiTesponding one
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I

Caors IX Guehnsey, &c.
-

1867 1887

Acres Acres

968 456

Barley 623 399
fx X J

30 12
.H7 26
50 5

Total Corn Crops .... 2,157 1,438

789 877
112 89
244 247
221 190
l.'i2 15

1,527 1,459

Total Green Crops 3,075 2,877

Clover, &,c., and grasses under rotation 874 1,423

Permanent pasture ..... 6,143 6,280

7 OS) 23

Crops, bare fallow, and grasses 12,958 11,041

for Jersey, it will be seen that tlie figures for Guernsey and the

smaller islands show a greater proportionate falling off in corn

crops than those for Jersey ; that the green crops, exclusive of

clover, &c., have decreased instead of increasing, as in Jersey
;

that the increase in clover and grasses under rotation is much
greater in the Guei'nsey bailiwick than in Jersey ; and that

there is still a much greater proportion of permanent pasture in

the former than in the latter.

The figures serve to emphasise what has already been said

as to the inferior " intensity " of Guernsey farming, although it is

always to be borne in mind that in such statistical comparisons

Guernsey proper suffers seriously by having Aldemey, Sark
Herm, and Jethou reckoned with it. With all due allowance,

Guernsey land as a whole is not as highly farmed as that in

Jersey. When we come to the glass-houses, however, we have
an " intensity " not touched in Jersey by the small farmers. In
some parts of Guernsey nearly every farmer, as well as many a

mechanic or other workman, has at least one glass-house, and
many have several of these structures.

Before referring to what is done with the glass-houses, a few
details about the fields may be given, and for these I am indebted

chiefly to Mr. Le Patourel, of St. Sampson's ; Mr. Mahi, of the
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same parish ; and Mr. Le Pelly, of St. Andrew's ; while Mr. De
Mouilpied, of St. Peter Port, afforded me a good deal of in-

formation as to the best farms to visit. The old course of

cropping, still pursued by a few farmers who disdain modern
innovations, is one of grass or " seeds," wheat, parsnips, potatoes,

roots—prolonged sometimes by growing roots or some other

feeding crop two or three years before returning to gi'ass or seeds,

in which the land rests two or three years. The more usual

course now is one of grass or seeds, parsnips, potatoes, and
broccoli or turnips (planted as soon as the potatoes are oif), and
potatoes again, with or without broccoli to come after them in

the same year. Broccoli is now one of the most profitable of the

crops grown in Guernsey, and it will be noticed that it takes

an important position in the new course of cropping, while

wheat is left out.

On a well-cultivated farm in St. Andrew's parish, belonging

to Mr. Le Pelly, who keeps twelve splendid milking cows

—

Guernseys, of course—and sells the milk in St. Peter Port, the

rotation pursued is (1) wheat, (2) parsnips, (3) vetches and
turnips, (4) oats, with which clover, lucerne, and ryegrass are

sown, to stand for six or seven years. Mr. Le Pelly rears and
fattens all his calves. I may mention, in passing, that he
told me he never dried off his cows, and other Guernsey farmers

said the same, giving as a reason that when the animals are

feeding on an abundance of succulent food, there would be danger

of milk fever if they were dried ; but some cows cease of their

own accord to yield an appreciable quantity of milk for a few

weeks before calving, and they are dried off. Mr. Le Patourel,

however, informed me that it was the general custom to dry off

the cows for a few weeks.

The wholesale price of milk in Guernsey is Is. a gallon (13^
cubic inches smaller than the English Imperial gallon) all the

year round.

Mr. Le Pelly has eighty-five vergees, or thirty-four acres, of

land, which constitute one of the largest farms in Guernsey. He
stated that there was only one farm of 100 vergees (40 acres) or

more in the island, probably referring to Mr. Le Patourel's farm,

which is about 50 acres in extent. It will be seen from his

rotation that he grows a good deal of " seeds," and he needs a

considerable quantity of fodder for his cows and bullocks ; but

he also makes hay, and as he sold some this year at 7^. a ton, its

production is not unprofitable. He gi'ows potatoes for export

on about 4 vergees of land, and turnips after them, year after

year—that is, on the same piece of land. Broccoli he also

grows for export, and his last crop was sold as it stood at 36^.
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per acre ; but as there are nearly 10,000 plants to the aci'e, and

the heads commonly sell at l^d. each in London in the middle of

March, or at Id. clear of all expenses for carting and freight, a

crop often realises ,40^ an acre.

For his farm alone, Mr. Le Pelly told me, he would require

four men, besides himself ; but he employs more hands, including

his son or sons, as he has other business on hand besides farm-

ing. In addition to selling milk in the to^vn, he makes a large

quantity of cider for sale, buying the apples of his neighbours for

the purpose. He built an excellent glass-house last year, at a

cost of 230Z., and grew tomatoes in it the first season which

realised 74:1. As an instance of the value of fairly good land in

Guernsey at a distance of a few miles from the chief town of

the island, I may mention that Mr. Le Pelly recently paid

300^..in cash (not the most common method of purchase) for not

quite 24 acres.

All authorities agree that Gruemsey farmers make their

farms pay only by working with the men, when they employ
any. But this is not all, for they are at work long before the

hired men come on to the farm, and after they leave. The
labourers' hours are from 7 a.m. to 6 P.M. ; but the master, Mr.
Le Patourel says, is often at work from 4 a.m. to 9 P.M. in the

spring and summer. "Wages on farms average about 3s. a day,

with lOc^. extra when the men work two hours overtime, that

is till 8 P.M., in busy seasons.

A good deal of straw is imported, and some hay ; but most
of the latter consumed in the island is grown there. Potatoes

for winter use, as well as new potatoes for export, are grown in

Guernsey.

An inspection of some of the green-houses (or cool-houses)

belonging to small growers of fruit and early vegetables was very

interesting. Mr. Le Patourel has four of these houses, in which
he grows grapes, potatoes, and tomatoes, without artificial heat

;

as the term " green-house," as opposed to hot-house, implies.

Potatoes are grown before tomatoes, and grapes commonly in the

same houses ; but when the grapes cover the glass, the houses
are devoted to them only. As tomatoes pay at present much
better than unforced grapes, however, many of the constructors

of new green-houses do not plant vines in them
;

or, if they do,

they adopt the method noticed in one of Mr. Le Patourel's houses

—that of keeping the vines cut low down, so that they may serve

chiefly as an insurance in the case of the tomato crop failing to

grow or to pay.

Some of the best managed of the cool-houses that I visited,

were four belonging to Mr. Robin, of the Vale, who has about
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six vergees (not quite two and a half acres) of land. In one of
these, 108 feet long and 36 feet wide, he had a splendid

crop of tomatoes, which some one had offered to take at the
market price of three tons of fruit. A good many of the
tomatoes were ripe, and they were selling in the last week of

June at lOd. to Is. a pound in London, I believe. The
average value of the whole crop might very safely be put at

601. a ton, as it was an early crop, and the fruit was very fine :

so that the gross returns for the produce of a second crop

(following potatoes) in this one house would be at least 1801.

Probably the total was a good deal more than that amount ; but
the crop was an extraordinary one, and there is the cost of

freight and commission to come off. Mr. Robin grows his

plants in rows 2 feet 9 inches apart, and 18 inches from plant

to plant, in the rows. As an instance of making the most of

the land outside the green-houses, I may mention that I noticed

a plot on which parsnips and carrots had been sown with
radishes. The last were first taken up, and the carrots were
ready to be taken up when I was there, leaving the parsnips.

Rents in the Vale, a famous fruit-growing district, are from
21. 10s. to SI. per vergee, or 61. 5s. to 71. 10s. per aero, for

holdings of fair size, and up to 81. per acre for small, and even
91. for very small pieces of land.

Another Vale farmer, Mr. Bisson, grows melons and
cucumbers, of course with heat, and grapes and tomatoes with
and without heat. A few days before my visit, when potatoes

were quoted at 2s. to 3s. per cahat at the outside, Mr. Bisson

realised 6s. 8d. per cahot for some that he sent in small packages
to Covent Garden ; but his tubers were full-sized and well

grown. There is no doubt that many Jersey growers do them-
selves harm by sending a lot of under-sized tubers mixed with

the fair sized ones ; and as their regular custom is to put some
of the biggest on the top of each barrel, buyers are apt to

discount their produce by making a full allowance for what is

expected to be found underneath.

Four or five companies have recently been formed to grow,

in St. Sampson's, near St. Peter Port, early vegetables and fruit

for export, and all but one are supposed to be paying well. I

visited three of these very interesting establishments, and greatly

regret that space will not allow of a full description of what I

saw in them and learned about the system on which they are

worked. It may be pointed out that any one who intends to go
in for glass-houses would do well to visit these establishments,

in order not only to see how forced vegetables and fruit are

grown for market, but also how, in two of them at least, gUsB-
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houses can be constructed in the most economical manner. Two
if not three of the companies employ the same manager, Mr.

Bulgaize, who appears to know how to make the undertakings

pay. His method of gi'owing tomatoes is a peculiar one, as far

as my limited experience enables me to judge. It is not nearly

as pretty to look at as Mr. Bashford's, and it seemed to me that

the plants were far too thick, so as to half smother each other
;

but the test of results is the only one of importance, and it ia

not for an outsider to criticise in positive terms an experienced

grower. In some of the houses of the Guernsey Fruit Growers'

Company, which were begun only in August 1887, and are in

sets of spans without inside divisions, costing only hd. per

square foot, French beans were grown in alternate rows with

tomatoes, and after the beans were picked, the plants were taken

out and tomatoes put in their places. There were then tomatoes

in rows 3 feet apart, and 1 foot from plant to plant in the rows.

This is very thick, and the only explanation of such thickness is

that the plants are not allowed to grow more than about 3 feet

6 inches high, or to produce more than a few clusters of fruit each,

the idea being to get the fruit which comes first quickly ripened,

and then to uproot the plants and put in others, so as to obtain

two or three crops in a season. Melons and grapes are to be
grown after this year.

The Guernsey and Jersey Fruit and Produce Company has

been established three years, and its establishment appeared to

me to be the best worth seeing of any that I visited. Two crops

at least are grown in a season in every house, and three of some
kinds of produce, such as tomatoes. No grapes are grown. The
chief crops are tomatoes, melons, cucumbers, potatoes, French,
beans, and roses. About 30 tons of tomatoes are produced in a

season, and 7,000 to 8,000 melons. A splendid crop of melons
had just been picked, except a few of the latest, in the last week
of June, and a second crop was to be ready in September. After

that cucumbers would be put in, for cutting in January and
February, then melons once more, and so on. In this way two
crops of melons and one crop of cucumbers are obtained in twelve

months from the same houses.

The great number of hot-houses and green-houses in Guern-
sey make work for a large staff of employes. In the busy
season men employed in them are paid 4s. a day, and women
2s. M.

The exports of vegetables, fruit, and flowers from Guernsey
in 1887 were given as follows at the last annual meeting of the

Guernsey Chamber of Cpmmerce :

—
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Exports pbom Guebnset Packages Price "Value

& s. d. £
Radishes and broccoli 37,000 0 5 0 9,250

75,000 0 10 0 37,500
T'nTYi n tnpQ 0 G 8 o(\ r\(\r\

23,000 0 2 6 3,000
50,000 0 8 0 20,000

Mushrooms .... 400 0 10 0 200

Total .... 277,400 99,950

The increase over the exports of 1886 was upwards of 37,000
packages, and the number has nearly doubled since 1883. The
weight of the grapes is estimated at 502 tons, and of the tomatoes

at 1,000 tons. It is strange that there is no mention of peas,

beans, melons, cucumbers, or figs, all exported in considerable

quantity. Apparently the values do not include the cost of

conveyance to and sale in London, as the tomatoes come to less

than Z\d. a pound, which is a very low price. They certainly

make more than that average price in London.
Being a great admirer of the Guernsey breed of cattle, it was

a pleasure to me to inspect a few of the herds in the island.

]Mr. Le Patourel, who is the principal shipper of cattle in Guern-
sey, has a remarkably fine herd of twenty milch cows, and a few
bulls and young stock. The old Excelsior (by Fair Lad) and
the Climax strains are represented in the herd, in tracing descent

from bulls, and the Elegans, Cornucopoea, and Bonny Lassie

families, in tracing from cows. The famous herd belonging to

Mr. James, of Les Vauxbelets, was dispersed by auction in Eng-
land while I was in Guernsey. Mr. Le Felly's herd has already

been referred to in connection with his farm. The Excelsior

strain is represented in that as well as in Mr. Le Patourel's

herd.

One of the best small lots of cows I saw was that belonging

to Mr. Edward Weedon, who lives about a mile from St. Peter

Port. He has a fine bull, Vulcan V., which he says is the only

pure-bred Vesta left in the island, all the rest of the fomily

having been sold to a well-known English breeder, Mr. Christie.

It is advisable here to refer again to an excellent mixture noticed

as gro\vn on Mr. Lo Pelly's farm, as it was found on Mr. Weedon's
farm also, and is much in favour in the island—one of clover,

lucerne, and ryegrass, sown to lie for six or seven years. ]\Ir.

Weedon's farm of fifty vorrjees well repaid inspection, as it is

excellently cultivated. Strawberries and flowers are among the

crops.

Mr. Mahi, of the Vale, and Colonel Gilford, of St. Sampson's,
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also have some capital specimens of tlie Guernsey breed. Mr.

le Carre, of Les Blicqs, St. Andrew's, is especially well known
as a breeder. The Lady Jane strain is one of the most famous

represented in his herd. Mr. G. Le Page, of Catel, and Mr.

Prevost, of the same parish, should also be mentioned in this

connection ; but there are other notable herds which did not

come under my notice, and two or three of those named above

had to be left unseen. I was much struck with the generally

high standard of excellence in the Guernsey cows that I saw.

The uniformity of type is certainly gi-eater than it is among the

Jerseys, and it seemed to me that the same might be said of the

standard of merit.

The numbers of the several classes of live stock in the

baili^\ick of Guernsey for 1867 and 1887 compare as follows:

—

Ln'B Stock in GUEKNSEy 1867 1887

7 3C8 7,813

1,923 (in 1869) 1,502

1,348 56G
6,718 4,035

It will be borne in mind that these numbers include those of

animals kept in Aldemey, Sark, and the smaller islands. As in

Jersey, there is a considerable decrease in the number of sheep

and pigs.

There are no better butter cows in the world than the

Guernseys, and the people of the island appear to think that

they make the best use of them. So long as they get Is. Q>d. a

pound for butter in the cheapest season, and 2s. for a great part of

the year, they may well be satisfied, and have no need to change
a system under which they, in reality, dispose of a considerable

quantity of cheese at those high prices. By churning the whole
milk, soured, and churning it into a lump, they necessarily

work a substantial proportion of caseine into their butter, which
is decidedly too solid and cheesy. Its fine natural colour makes
it attractive in appearance, and the Guernsey residents will give

more for it than for any other butter. The old dolly churn is

still generally used, though Englishmen in the island and a few
Guernsey men have the barrel churn. There is no dairy factory

in the island.

The cart-horses in Guernsey, as in Jersey, are small and
carelessly bred. I do not remember having seen a sheep, and
the pigs escaped my attention.



1

396 Glimpses of Fai-ming in the Channel Islands.

Aldeeney.

To Aldernej^ I paid a visit, but not to Sark—-whicli is, I

believe, well worth seeing—or the smaller islands (Herm, Jethou,

Brechou, Lehou, and Burhou), which are not at all important

from an agricultural point of view, and need not be further

referred to. Alderney has a deserted appearance, owing to the

houses of the farmers being all, or all but three or four, in the

little town of St. Ann's. The absence of trees, too, adds to the

desolate appearance of the island, which, however, is by no
means devoid of natural fertility. Its exposure to the winds
of the Channel is, of course, against its cultivation for many
purposes, and it is chiefly devoted to the feeding of cattle,

though some parts of it are tilled. The total area is 1,962 acres,

and the inhabitants in 1881, including the military and their

families (517 persons), numbered 2,048, as compared with

3,333 in 1851.

To Mr. Shade, the cattle exporter of the island, I am in-

debted for most of the information I obtained about it, and for

his kindness in dri\'ing me to all the farms worth seeing. The
rent of good land is usually 21. a vergee, or hi. an acre; but

50s. an acre is a more common rent, and how the farmers

make the land pay at even the smaller sum is a mystery, as they

appear to export scarcely anything besides a few cattle. The
land is a gi-eat deal subdivided among owners, and by far the

greater part of it is let. Wheat (nearly all bearded) and oats

are grown a good deal on the cultivated land, as well as man-
golds, parsnips, carrots, potatoes, vetches, and lucerne. I noticed

some tremendous crops of lucerne and ryegi'ass mixed. From
20 to 23 bushels of wheat per acre would be reckoned a good crop.

Potatoes are allowed to grow to their full size, for winter use,

none being exported.

There are several rather large farms, chiefly in grass, on

which 25 to 50 cows are kept. Mr. Barker, an Englishman,

who has 25 cows, and has gained the first prize for two or three

years for bulls, was good enough to show me his farm and his

herd, which is a very good one. He has sent most of his

surplus cattle to England. One of his cows, which had calved

a month, was said to be giving 20 pots of milk a day, equal,

I believe, to about 40 pints. I was much struck with the

liealthy and liardy appearance of the Alderney cows, and with

the excellent bags which they nearly all have. The breed is

now scarcely distinguishable from the Guernseys, except that

the standard size of the Alderneys is a little smaller than that

of the other breed. But as the Guernsey people have always

j
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freely imported Aldemey cows, though not the bulls, the breeds

are practically identical. It is not long since Jersey also re-

ceived Alderney cows. There are, however, still some black

cattle in Aldemey. The breed had black points originally, but

as the Guernsey breeders will not buy cows with black points,

only white-nosed bulls have been used in Alderney for some time

past, so that black points are nearly extinct.

Aldemey has a great disadvantage in not being able to ship

to England without transhipping at Guernsey. It would pro-

bably pay the farmers to co-operate in buying and using a cargo-

boat, for there is obviously a great deal of undeveloped wealth in

Alderney. Possibly, however, the people of the island are quite

as happy in their comparatively easy-going and primitive mode
of living as their more enterprising neighbours in Jersey and
Guernsey.

XXI.

—

Tlie Proparjation and Prevention of Smut in Oats and
Barley. By J. L. Jexsen, Copenhagen.

[Communicated by Charles B. Plowright, F.L.S., King's Lynn.]

The disease of cereals known as smut (Ustilago segettim) is, I

believe, regarded in some parts of the country, in Norfolk for ex-

ample, with a superstitious reverence : as in bygone times the

black ears were considered to increase in some way the yield of

the crop. I found, however, in forty fields of barley and oats

in diiferent parts of Denmark, that on an average 4 per cent, of

the barley and 8 per cent, of the oat plants were destroyed by
it. This represents an average loss of 3s. and 6s. per acre

respectively, which is equal to about 20 per cent, of the rent, so

that in these days the subject is worthy of consideration by the

practical agriculturist.

A. Propagation of Smut.

I. The spores of smut (U. segetum) falling on the ground in

a cornfield during the summer and autumn will not to any appre-

ciable degree afiect barley and oats grown in that field in the

ensuing season. This is indirectly proved by the fact, which
will be hereafter demonstrated, that those spores of the fungus
which adhere externally to the seed-corn, however numerous
they may be, are practically incapable of infecting the young
plants. It is directly proved, however, by the following facts :

—

On the Experimental Farm of the Royal Agricultural School
near Copenhagen, there is a plot upon which barley has been
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continuously grown for nearly thirty years ; and there also is

a similar plot on which barley is grown every fourth year, in the

following rotation, wheat, mangolds, barley, beans. In wheat
smut never occurs, because the seed-corn is dressed with sulphate

of copper. Now, if it were true that the spores which fell upon
the ground were capable of producing the disease the follow-

ing year in the crop, we should find the disease more prevalent

in the first-mentioned plot than in the second, provided they

were both sown with the same seed-barley. In 1885 and 1886
the smutted ears were computed in the following manner : I

walked slowly down the two plots for a distance of 120 yards,

counting as I went along all the smutted ears which I could

see on my left hand as I went, and on my right as I returned,

with the following result :

—

Left Right

In the plot sown every year with barley, 86 smutted ears ; 77 smutted ears.

In the plot sown every 4th year „ 266 „ 302 „

Although by this means absolutely accurate results could not

be obtained, yet it is conclusively shown that, contrary to what
one would have expected, the plot which had been continuously

cropped with barley was the most free from the disease.

In 1886 a more exact method was adopted—namely, the per-

centage of blighted ears was determined in the two plots with

this result :

—

8,000 ears with plot continuously sown with barley, > 70 smutted ears.

8,000 ears svith. plot sown every 4th year with barley . 130 „

The result was therefore the same ; there was much less smut in

the plot continuously cropjied with barley, than in the one in

which it was grown every fourth year.

It has been often asserted that dressing seed-corn for smut
is practically without benefit, because the crop becomes diseased

from the spores which have fallen itpon the ground, unlike bunt
(Tilletia tritici), in which disease the plants are infected from the

spores adherent to the seed. The above observations, however,

slaow this assertion to be incorrect. Further, the eminent
Danish botanist Mr. P. Nielsen has tried to preserve the spores

of smut by burying them at different depths in the ground.

He experimented with myriads of spores, but found that, without

exception, they all lost their power of germination between the

end of summer and the following spring.

Although the two plots above mentioned were sown with
the same seed-corn, yet that which had been continuously

cropped with barley had less smut in it than the other. This
requires some explanation. When the young barley plants are

attacked by U. secjctitm they become truly diseased, some to
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such an extent that they die and produce no ears, others—less

severely attacked—produce a smaller number of ears than sound

plants would do. Plants grown in an impoverished soil, such

as would be produced by 25 years' consecutive cropping, have

less \dtality to withstand the disease, so that not only do more
die outright, but those which survive produce a smaller number
of ears. Thus, I found 100 barley plants affected with smut
produced only 152 ears, all of which were diseased; while 100

healthy plants growing beside them, and taken indiscriminately,

produced 260 ears. The length of the straw Avas also dimin-

ished, for 100 blighted straws measured 5,843 centimetres,

while 100 sound straws from contiguous plants, taken indiscrimi-

nately, measured collectively 6,522 centimetres ; so that on an
average each healthy straw was about three inches longer than

those produced by smutted plants.

This shows that smut has a more detrimental effect upon
the vegetative system of its host-plant than even bunt has. For
the celebrated French botanist Tillet found that

],411 bunted wlieat plants produced 4,521 eai-s = 3'20 per plant;

1,732 sound wlieat plants produced 5,454 ears = 3-15 „

while Mr. P. Nielsen and myself found that wheat plants in-

fected with bunt produced on an average a few more ears than

sound ones did. Moreover, smut destroys not only the grain

but also the chaff, while bunt leaves the chaff and external coat

of the wheat untouched. I find, however, that bunt reduces the

length of the straw in about the same ratio as smut does.

II. The spores of smut in farmyard manure, when applied

to the field, will not to any appreciable extent infect oats and
barley.

The eminent German botanist Brefeld has asserted that the

spores of the Ustilaginece, when placed in a proper nutritive

medium, such as a sterilised decoction of horse-dung, will develop

secondary spores, which, by budding like yeast-cells, multiply

themselves until the nutritive material in the solution becomes
exhausted. For this reason he considers that farmyard manure
is the gi-eat means by which smut and bunt are spread. And
he supports this theory by stating that practical farmers gene-
rally believe that fields manured with fresh farmyard manure
are more liable to smut and bunt than when no manure is used.

Although this theory of Brefeld is veiy plausible, yet my
investigations and experiments show it to be untenable as far

as barley and oats are concerned. Fii-st, because, as will be
shown below, the spores of U. segetum adhering to the exterior

of the seed-corn do not to any appreciable extent cause the crop
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to be affected. Secondly, while it may be quite true that faiTii*

yard manure when applied to fields causes the crop to have
more smut in it than is the case in unmanured fields, yet this

arises from the manure increasing the fertility of the land, and
not from the introduction of smut spores. Nor does it matter

in what way the fertility is increased, whether by farmyard or

by artificial manure, or by the system of cropping, the result

is the same.

That this is true the following facts show :

—

(a) In the plot, which we may call the Permanent Barley Plot, previously

referred to, there was one portion which was heavily treated with farmyard
manure annually for more than JjSyears. It is true that this portion had a con-

siderahly larger percentage of smutted ears than those other portions of the

same plot where the crop was poorer, from the soil either being unmanured,
or treated with artificial manure from which some essential of plant-food was
excluded (nitrogen, phosphates, or potash). But the first-mentioned portion

of the plot (that treated with farmyard manure) was not more heavily

smutted than the other plot on which barley had been grown every fourth

year for the same period of 25 years, and which had never had during all

that time any farmyard manure at all upon it, but which, owing to the good
system of cropping adopted, produced very good and strong barley.

(b) At the side of the portion of the Permanent Barley Plot which was
treated with farmyard manure there was a portion which had annually
received a compound artificial manure in which aU the necessary constituents

of plant life were present. Both these portions produced a good crop,

although that manured with farmyard manure was a little more luxuriant.

1S55 1886

In the farmyard-manured portion . 42 smutted eara 1*2 per cent. smut.

In the artificially maniu-ed portion . 35 „ I'O „

So that really the proportion of smut was very nearly the same in both cases,

and what trifling difference there may have been may fairly be attributed to

the difference in the fertility of the two portions.

It is well known to farmers in all countries that as long

as the seed-wheat has been properly dressed with sulphate of

copper, there is no need for them to fear bunt, inasmuch as it is

almost impossible to find a single bunted ear in these fields,

whether they have been manured with farmyard or artificial

manure. From this fact alone we must conclude that the

dunghill plays a very insignificant part in the dissemination of

bunt in wheat.

III. Spores of smut adhering externally to the seed of

barley and oats are unable, to any appreciable degree, to

infect the crop produced from that seed. It is a well-known
fact that when the spores of bunt (7'. iritici) are sown ad-

lieriiig to the seed-wheat the crop is certain to be more or less

bunted, and if many spores adhere to the wheat almost every

plant will be diseased.

I
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In a field of smutted oat or barley the spores of the smut
fungus (U. segetum) are swarming in great quantities, and

may be found by microscopic examination on all parts of the

healthy plants, even upon the kernels themselves. It is also a

well-known fact that using seed from a smutted field, unless it

be efficiently dressed, will produce a smutted crop
;
and, more-

over, the more smutted plants there are in the field of seed-

corn, the greater will be the number of diseased plants produced

from its seed.

Up to the present it has always been considered that the

cause of this was the spores which adhered to the seed-corn. I

have, however, for some years made a considerable number of

experiments by sowing the live spores of smut upon oat and
barley-seed taken from healthy fields without being able to

produce smutted plants, while the crops always became smutted
when produced from seed taken from a smutted field. I, there-

fore, began to doubt whether the adherent spores on the seed-

corn could have had anything to do with the production of the

disease.

This doubt was strengthened by a communication from Mr.
Plowriglit, in which he told me that in ten experiments with
oats he had tried in vain to produce a smutted crop by sowing
the seed-corn with the spores of {U. segetum) partly with the

ordinary spores, partly with the secondary spores before men-
tioned. In the summer of 1887, I made the following experi-

ments, which bring out this point very clearly :

—

Aquantity of oats was taken from a field in wLicli more than 40 per cent,

of the ears were smutted. It was divided into three portions, A., B., and 0.
A. was washed with water and fine sand ; each grain was found on ex-

amination to have on an average 60 spores adhering to it. and then planted.

B. was planted without any preparation ; about 8,000 spores adhered to

each grain. C. was dusted with spores, so that about 40,000 adhered to each
grain, and then planted.

The germinative power of the spores was tested, and it was found that
each grain in A. had 25 living spores on it, in B. 4,000, and in 0. l:i,000.

A quantity of barley taken from a smutted field was treated in the same
way.

The above were sown, with the following results :—

Oats.

A. 25 living spores on each grain produced 29 per cent, smutted eara.
B. 4,000 „ „ „ 37
C. 12,000 „ „ „ 38

A. washed, and having very few living spores on
each grain . . . . . . 1'6 per cent, smutted ears,

B. unwashed, with many living spores on each
grain ]-4 „ „

C. dusted with additional sspores on each grain 1-4 „ „
VOL. XXIV.—S. 8. D D
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Thus, we see tlae proportion of smutted ears bears no pro-

portion to the number of spores adhering to the exterior of

the seed. The large quantities of the spores dusted on the seed

did not increase the number of bUglited ears, but the washed
oats had a somewhat lower percentage of smutted ears.

IV. Although, as is shown by the foregoing, it is impossible

to infect oats and barley with smut spores to any appreciable

extent by applying them to the seed-corn, yet there can be no
doubt that the spores are the reproductive bodies of the fungus

by which smut is propagated in nature. The subjoined table,

showing the proportion of smut in 23 varieties of oats during

three consecutive years on the Experimental Farm of the Royal
Agricultural School near Copenhagen, leaves no doubt as to the

unerring certainty with which the fungus is reproduced by
nature :

—

Smut in 23 Varieties of Oats, 1885-87.

Percentage of smutted ears

Names o£ variety

1883 1886 1887

]. Canada 28 30 22 + x
1 6 9

3. White Steier Mark 1 7 12

1 3 22
0 2 6

1 7 7
0 7 13

0 0 0
1 8 14

0 6 19

0 0-2 4

12. Great White Tartarian 10 10 37
13. Black Steier Mark 0 9 9

4 5 10
10 1.5 20
1 6 14

8 7 28
2 3 6

19. New Zealand . 22 17 21
5 6 3

21. Blainsly. . 25 45 75
1 3 8

0 4 10

It should be remarked that the seed was taken from the

crop after it was cut, while the 2-3 varieties were lying side

by side on the ground, so that there was no thrashing of the

smutted and sound ears together, Avena strigosa was the only
species absolutely free from smut. This, of course, means that
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j1. sirigosa is not liable to the attack of the common oat-

smut, for, gro'vvn under these conditions, it was as liable to

become aflfected as any other variety.

It is seen from the table that in 1885 sis varieties were free

from smut. This was because thev were grown for the first time

on the Experimental Farm, and from healthy seed. The other

varieties had been gi'own for many years. "\Ye notice that in the

22 varieties the disease has not failed to transmit itself in a

single instance, and upon the whole in an increasing scale.

The main question before us, however, is. In what manner
does the propagation of smut take place ? To answer this

we must take cognisance of the following facts :—
1. The spores of smut ripen and become diffused in the

fields of themselves while the corn is growing, unlike the spores

of bunt, which remain enclosed inside the kernel untU this

is ripe.

2. The diffusion of smut spores is most profuse Just after

the ears have appeared ; hence it is most likely that this is the

most favourable period for the propagation of the fungus.

3. Since we have seen that spores simply adhering to the

exterior of the grain do not to any appreciable extent cause the

infection of the crop, it follows that this must take place by
means of those spores which succeed in entering the space

between the " cosh or husk and tbe kernel.

4. As the kernels of oats and barley are tightly embraced by
the husk, except where the husk opens to allow the stamens to

protrude, it follows that this period is the most favourable for the

infection of the grain. This is supported by the fact that the

greatest number of smut spores are given off at the time the ears

are flowering ; and it should be observed that at this period the

spores fasten in great quantities on the viscid pistils, to which,

of course, the spores have as easy access as the pollen has.

The question presents itself, Does the com become infected

by the spores which are inside the husk germinating directly

and sending a mycelial hypha or thread into the ovaiy, or into

the grain, while it is still green and soft ? In which case the

presence of the fungus does not produce any observable effect

until the grain germinates in the ensuing spring. Or do the
spores, having gained admission into the husk, remain there

quiescent until the grain germinates ?

I was unable absolutely to decide this question for some
time; but my experiments in the summer of 1887 clearly

pointed to the last-named as being the most probable explana*
tion. It is certain, however, that infection . takes place from
within the husk, and not from without. • This is further shown



404 Tlie Propagation and Prevention of Smut

by several of my experiments with barley, in which all the

externally adherent spores were killed, and yet the crop was
more or less smutted. If we accept the view that the infection

takes place in spring from the spores included by the husk, we
shall arrive at the following conclusions :

—

1. The experiment mentioned above, in which the washed
oats gave a slightly less proportion of diseased plants, may be
accounted for by supposing the water entered the space between
the kernel and the husk, and washed out some of the spores.

2. If we remove the husk from oats, and apply spores of

Z7. segetum to the kernel itself, we should expect the resultant

plants to be smutted. During the summer of 1887 I performed

this experiment. A quantity of oats was disinfected with

warm water in the manner hereafter described. This was
divided into four parts, each containing 100 oats. The treat-

ment of each of these lots, and the results of the experiment
regarding the smutted plants which were produced from them,
were as follows :

—
No. 1. Husk removed, spores dusted on

the bare kernel, gave . . ,33 ears, of which 4 were smutted.
No. 2. Husk removed, no spores dusted on

the bare kernel, gave ... 53 „ 0 „
No. 3. Husk not removed, spores dusted

on the outside .... 50 „ 0 „
No. 4. Husk not removed, no spores

applied 62 „ 0 „

The plants produced by the above seed did not thrive well,

partly because they were injured by being bitten off by a stray

horse. But it will be seen that only where the spores were
applied to the bare kernel were any smutted plants produced,

and then four ears were produced from two plants. The total

number of plants is, however, too small to render the experi-

ment conclusive.

During the year 1888 I obtained satisfactory evidence that

barley and oats become infected by smut from the spores of the

fungus finding their way inside the husk (or glumellie), and not

from the entrance of threads of spawn (mycelial hyphae) into

the ovule. A quantity of oats was disinfected by immersion in

water at 133" F. It was divided into two equal portions, from

both of which the husk (glumellae) was removed. To one portion

(A.) smut spores from an oat plant were applied to the bare

kernels ; the other portion (B.) was planted without further treat-

ment. The subjoined was the result :

—

A. produced ..... 21 per cent, smutted ears.

B. „ ..... 0 „ „
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A quantity of similarly disinfected barley was soaked for half

an hour in water, and from the kernels the outer coat was

removed with a knife. Smut spores from barley were then

applied to half the kernels before they were sown (A.) ; the other

half was sown without the application of smut spores (B.). The
subjoined was the result :

—
A. produced 27 per cent, smutted ears.

B. „ ..... 1 „ „

I further found that oats can be infected without removing the

husk by dipping them into water charged with smut spores,

although dusting the dry spores on the seed is as a rule without

appreciable result. Thus :

—

Oats dipped in spore-charged water produced . 29 per cent, smutted ears.

Oats dusted with dry spores .... 0 „ „

B.

—

Vaeieties of Smut.

Is the smut which affects barley, oats, and wheat the same
fungus, or are there more than one species of smut ? As long

as no certain method of infecting these cereal plants with smut
was known, this question could not be answered by botanists,

because the spores produced on barley, oats, and wheat resemble

one another so closely under the microscope as to be practically

indistinguishable. Still some botanists have doubted their iden-

tity. I have this year conducted some experiments upon this

point. Spores of these smuts were applied to the bare kernels

of their respective host-plants, with the following results :

—

Oat Smut.
per cent.

Spores from smutted Oats on bare kernels of oats gave 21 smutted ears.

„ „ „ barley „ 0 „

„ „ „ wheat „ 0 „

Barley Sinut.

Spores from smutted Barley on bare kernels of barley „ 26 „
„ „ oats „ 0 ,,

„ „ „ wheat „ 0 „

Wheat Smut.

Spores for smutted Wheat on wheat kernels . . „ 1 „
„ „ oata „ . . „ 0 „

» Parley „ . . „ 0

From the above it seems clear that if these smuts are nofc

different species they are at least well-marked varieties, although

their spores and the manner in which they germinate are in

the present state of our knowledge indistinguishable. To the
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practical farmer this information is of importance, as tliere is

no fear of adjacent fields sown with different crops infecting one
another : a smutted barley field, for instance, will not infect a

field of oats, or vice versa.

I further find, however, that there are two distinct species or

varieties of smut which affect barley. One, the commoner, com-
pletely destroys the entire ear, including the outer envelope of

the kernels, so that in a week or two the spores are scattered by
the wind, leaving the rachis bare. The affected ears emerge from
their sheaths in the same way as healthy ears do, namely from
the top. This I propose to call TJstilago segetum, var. nuda,
" The naked smut." The other kind, which is less abundant in

Denmark, does not destroy the outer case of the kernels ; this

remains intact for some time, but eventually a certain proportion,

of the spores escape through numerous minute fissures which
appear in it = var. teda, " The covered smut." The affected ears

are, moreover, at first nearly twice as broad as the healthy ears

are, and do not, like them, emerge at the top of the sheath but
through its sides.

In 1886 I examined a great number of specimens of these

two varieties and satisfied myself of their distinction. Sub-
sequently, however, I had sent to me a few plants affected with

both kinds (mida and tecfa), which led me to re-investigate the

subject this year. In the experiment quoted above with barley

smut, the variety teda only was used for infecting the bare

kernels. The result was, that out of the 78 smutted ears thereby

produced, two only, and these were produced on the same plant,

were of the variety nuda. In the control plot, however, sown
with barley which had not been artificially infected, a single

smutted plant was produced, and this was also of the variety

nuda. We may conclude therefore that these two plants affected

with mala arose from a natural infection of the seed corn. Both

kinds may usually be found in the same field, but nuda as a rule

most abundantly. In those rare cases in which both varieties

occur on the same plant, the explanation is simply that it has

been naturally infected with the spores of both varieties.

With regard to the variety of smut which occurs on wheat,

it should be remarked that only one diseased plant was produced

in the infection experiment quoted above. Now the germina-

tive power of wheat-smut spores is much more feeble than of

the other varieties. I found that of last year's wheat-smut spores

only one or two in a thousand germinated when examined this

year, although they had been kept in a diy place all the winter.

Further, wheat-smut spores produced this year (1888) germinated

even more feebly, while with barley-smut and oat-smut spores-
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the gerininative faculty was more tliau a hundred times as great.

This accords with the well-known fact that wheat is less liable

to be smutted than other kinds of com. All this tends to show

the distinctness of wheat smut from the other varieties.

Further researches are desirable before we pronounce these

diffei'ent kinds of smut to be true species. For the present it is

safer to regard them as varieties, which may be thus designated :

Wheat smut, Ustilago segetum, var. tritici.

Oat smut, Ustilago segetum, var. avenoi.

Naked barley smut, Ustilago segetum, var. liordei nuda.

Covered barley smut, Ustilago segetum, var. liordei tecta.

I would also add that some smutted ears of oats differ very

considerably in their appearance from others, but I have not had
the opportunity of investigating this question minutely.

3. Now, as it has been shown that infection is due to spoi'es

included within the husk, we cannot regard it as impossible

that plants may now and again, in very rare instances, be

infected from spores adhering externally to the husk in cases

where a spore or two may chance to be very favourably placed.

4. As the husk of barley is closely adherent to the grain

on all sides, it is impossible to wash out the spores when once

they have gained an entrance, while with oats it may be possible

to a very limited extent to do this. On the other hand, by dip-

ping oats into water charged with spores, it is quite possible, as

the above experiment shows, that some of them may be carried

through the fissure in the husk to the kernel ; but this is impos-

sible with barley. It is possible that in the process of thrashing

some of the husk of oats may become detached—and even to a

lesser extent may this happen to barley ; and when such grains

are sown with spores adhering externally they may produce
diseased plants. This may be the explanation of those experi-

ments in which some persons have asserted that they have
produced smutted plants by dusting the seed-corn with spores

—although it is most probable that the experimenter uncon-
sciously employed grain already containing spores inside its

husk from natural infection.

C.

—

Prevextiox of Smut.

Various dressings have been recommended as preventives
against smut in barley and oats, amongst which are (1) sulphate

of copper in solution alone, (2) solution of sulphate of copper
with quicklime applied about twelve hours afterwards, (3) sul-

phuric acid and water, (4) quicklime with or without subsequent
treatment with common salt.
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During the year 1887 I conducted a series of experiments
with these dressings, the results of which are appended in a
tabular form.

Results of Disinfection Experiments with Oats.

a

I\0,

O '13

u O,
ce osot-

O O

¥5 g Estimation of quality of crop
•

Means of DisiDicction s'?
" at the beginning of July.

Per nutte

the
per Scale 1 to 5

s. °o

\ 36 20 o. V ery good
o
£t y p.c. sulphate of copper .

X
1 5 4. (jOoa

•JO 1 p.c. sulphate of copper 0 0 1. Very bad
A
'x 1 p.c. sulphate of copper

with 4 p.c. quicklime . 2 ? 4^ Good, almost as good
Ko ^ p.c. English sulphuric as No. 1

13 1 or 2 4. Good
co 1 p.c. English sulphuric

2 7 O TIT— J— 1. —
i. Moderate

i 1^ p.c. English sulphuric

4
7 3. Moderate

8 \\ p.c. English sulphuric

0 0 2. Bid
0 4 p.c. quicklime and 2 p.c.

9 4 4. Gjod
10 Dry heat. 122° F. for 7

36 20 4j. Good, almost as good
11 Dry heat. 129° F. for 7 as No. 1.

34 ? 4§. Good, almost as good
12 Moist heat. 127° F. for 5 as No. 1.

0 0 3. Moderate
13 Warm water. 127° F. for

1
1

1
1 5. Very good

14 Warm water. 133° F. for

0 0 5. Very good

Having found that the spores of smut lose their germinating

power when they are placed for two or three minutes in water

at a temperature of from 127° to 137° F., and that the seed-

corn was uninjured by the treatment, I was led to think that

this method would be a good and convenient one for preventing

smut in these plants
;
preferable to the disinfection of the seed-

corn by the chemical agents enumerated above, all of which

have some drawbacks. I also tried a number of experiments

with moist and dry heat, although these methods were obviously

less adapted for practical use even if they proved efficacious.

The seed-oats employed in these experiments were taken from

a field badly affected with smut, while the barley-seed was from

a field in which three per cent, of the ears were diseased,
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Hundreds of spores adhered externally to the oats, the germi-
nating power of which was tested before they were planted.

The chemical disinfectants in the first nine experiments

were mixed in the stated proportions with water. It will

be observed that No. 10, in which the germinating power of

spores was not diminished, gave as many blighted ears as the

undisinfected sample No. 1 ; also that the complete destruc-

tion of the vitality of the spores in experiments 3, 8, 12,

14 was followed by a crop without a smutted ear, and that a

considerable reduction in the vitality of the spores was accom-
panied by a considerable reduction in the proportion of the

smutted ears in the crop (Nos. 2, 5, 9, 13).

In one of the experiments, however (No. 2), the reduction

of the smutted ears in the crop was considerably greater (from

36 to ^ per cent.) than would have been anticipated from the

moderate reduction in the vitality of the spores (from 20 to 5 per

cent.). Provided the disease in the crop does not arise from a

mycelium in the seed, which is, I think, almost out of the ques-

tion, this discrepancy may be accounted for by the fact that the

sulphate of copper, which was the agent employed, not only

kills a part of the spores, but poisons a certain proportion of the

remainder. In this the action of sulphate of copper differs from

the other substances employed. Many of the seeds germinated
incompletely by emitting the embryo only, so that the young
plants remained for two or three weeks rootless in the ground. It

is possible that in Experiment 2 the sulphate of copper had only

killed three-fourths of the spores, yet the other fourth was so

enfeebled by its action that the spores were incapable of sending
a mycelium into the young plant.

Respecting the action of the above methods of dressing the

seed-corn the following remarks suggest themselves :

—

Sulphate of Copper.—A watery solution containing only a

\ per cent, of this salt reduced the number of smutted ears to

such an extent (1 : 72) that it might be considered practically

sufficient. But part of the seed-corn was killed, and the crop

suffered not inconsiderably. With a one per cent, solution

about three-fourths of the seed-corn was killed, and a large

number of the young plants remained without rootlets for two or

three weeks. This lot was still green when all the others were
almost ripe.

Sulphate of Copper and Lime.—The effect of a one per cent,

solution of sulphate of copper, followed twelve hours afterwards

with lime, was very remarkable. The addition of lime saved a
considerable portion of the seed from destruction, though not all,

P9 that the crop was almost as good as that from No. 1 (the
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undressed sample). It will be seen from the table, however,
that, to a certain extent, it preserved the spores from injury, as

there were a number of smutted ears in the crop.

Sulphuric Acid.—It was found that when the acid was
employed of sufficient strength to Irill the spores, it killed a con-

siderable quantity of the seed-corn as well.

Lime and Common Salt reduced the smut to one fourth ; but
this is not sufficient; moreover, the crop was injured in no small

degree. Probably this was due to the action of the salt. The
lime was applied in a state of powder in the proportion of half

a bushel to a quarter of oats.

The experiments with the chemical agents above mentioned
were made by pouring the solution on the com in saucers to

such an extent that rather more solution was used than the

grain could absorb in twelve hours ; the grain was frequently

turned, so as to ensure all parts of it being brought into contact

with the solution.

Disinfection by Heat.—^Dry heat for seven hours did not

diminish the blight, but heating in moist air for five hours

completely killed the spores, but also injured the seed-corn.

Heating the seed-corn in water for only five minutes at 133° F.

entirely protected the crops from smut and did not injure the

oats at all. Immersing the seed in water at 127° F. for five

minutes reduced the bCght to such an extent (1 : 72) as to be

sufficient for all practical ptirposes. But more than this, the

same simple treatment is sufficient for the protection of wheat
from bunt (T. tritici) ; and from my experiments with barley

and rye it is evident that they can be by the same simple treat-

ment protected from their respective smuts.

These 1887 experiments with oat-smut were so conclusive

that farther evidence of the disinfecting power of water at a

temperature of 1?7^ to 133° F. is almost unnecessary. I will

therefore only give the results of two experiments made on a

large scale by !Mr. G. F. Jensen on the Rodstenseje farm during

the present year (1883). Five bushels were dipped in water at

127° F. and one bushel in water at 133° F. for five minutes each.

Subjoined is the result :

—

Oats unprotected, out of 4,000 plants .... 294 were smutted.

Oats dipped for 5 min. in water at 127" Fahr. ; the

whole crop . • 0 ., „
Oats dipped for 5 min. in water at 133r Fabr. : the

Khole crop 0 „ „

Not a single smutted ear could be found in these compara-
tively large plots of protected oats.
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Experiments ivith Barley.

Similar experiments were conducted with barley, but some of

the results differed from those obtained from oats in an unex-

pected manner. Sulphate of copper and sulphuric acid, it has

been asserted, are very effectual dressings for barley ; but I find

that their action as such is hardly appreciable if we keep within

the limits usually recommended for not damaging the seed-corn.

Undressed barley in 1,000 ears 16 were smutted.

H per cent, sulphuric acid , . • ?> » » 13 „
1 per cent, sulphate of copper . . • » j> » 13 „

These remarkable results were corroborated by similar ex-

periments conducted by my friends under my direction at

Rodstenseje and Gersdorfslund. Their experiments are the

more interesting as the quantity of sulphuric acid was nearly

double in one series, while in the other no less than a 5 per

cent, copper solution was employed.

RODSrEXSEJE.

Undressed barley . • • • amongst 2,000 ears 49 were smutted.

1 per cent, sulphate of copper . „ 2,000 „ 38 „
„ quicklime 12 hours after „ 2,000 „ 50 „

2 7 per cent, sulphuric acid . . „ 2,000 „ 43 „
„ quicklime 12 hours after „ 2,000 „ 41 „

Geesdorfslltjd.

Undressed barley .... amongst 2,000 ears 40 were smutted,

1^ per cent, sulphate of copper , „ 2,000 „ 58 „
6 per cent. „ „ . „ 2,000 „ 13 „

In the first series the seed was completely immersed in the

solution for twelve hours. The figures speak for themselves.

The sulphuric acid of this strength killed a great deal of the

corn, but was of little value in preventing the smut ; and the

same is true of the 5 per cent, sulphate of copper, which,

although it killed much of the corn, did not completely prevent

smut.

Lime and Salt did not appreciably diminish the blight.

Heating.—A quantity of the seed-barley heated for five

hours to 127° F. did not produce a single smutted ear, and the

vitality of the seed was not materially damaged, whUe a similar

quantity of oats so treated lost half its germinative faculty.

The samples were moistened, put into two bottles, and heated in

a water bath. Possibly this difference may have arisen from the
barley not having been quite so much wetted as the oats ; at

any rate, subsequent experiments showed that, like oats, barley

soon loses its vitality if heated too long or too much. Dry-
heating did not diminish the smut. Heating in water to 127°

F. and 133° F. for five minutes was also without effect.
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The question presents itself, why do sulphuric acid, sulphate \

of copper, and warm water, as previously described, kill the

smut in oats and not in barley, although all the spores adhering
'

externally were proved to be killed ? I think it is because the
|

barley is closely and completely invested by its husk, while the

oats are not ; so that the disinfecting solution can freely ent«r

the space between the husk and the kernel and act on the spores

in the latter, and not in the former. With barley the disin-

fecting solution cannot amve at the kernel without soaking
through its outer coating, and in so doing, as chemists tell us, a i

solution of sulphate of copper would by osmosis be materially
'

reduced in strength by the time it reached the kernel. Thus it is
|

that the germinative power of barley is apparently not injured I

by comparatively strong copper solutions. In like manner the '

reason that dipping barley for five minutes in warm water is

without effect on the smut is because the water had not time to

soak through and get to the kernel, and, therefore, the included I

spores were only subjected to a dry heat, which, as we have
seen, is comparatively easily withstood by the spores. If we
suppose the barley kernel to be pervaded by a mycelivmi the

same explanation obtains. It seemed probable that by first

soaking the barley for a longer period, such as half a day or a

day, and then dipping it into heated water, complete disinfection

could be obtained. This has been confirmed in the most satis-

factory manner by Mr. C. F. Jensen of Rodstenseje, who this year

(1888) at my suggestion treated all his seed-barley (about 200
bushels) by steeping it in cold water for half a day and then

j

dipping it for five minutes in water heated to 127° F., with the
;

following result :

—

2,000 unprotected barley plants had 45 smutted.

2,000 treated with warm water as above, none smutted.

In fact, in the whole field of protected barley only a single

smutted plant was found. The germinative power of the

barley was unimpaired ; it is now (August 6) growing luxuriantly

and promises to produce a heavy crop. It must be observed
j

that steeped barley will not stand more than 127° F. without

injury, but when only sprinkled with water 133°F. for five
|

minutes will not injure it. This last proceeding, however, does

not appear to be so eflicacious.

Is it necessary to repeat the protective dressing for smut every

year ? Probably not, because smut propagates itselfcomparatively
j

slowly. The rate of increase in the dift'erent varieties of oats >

grown on the experimental farm at Copenhagen cannot be taken

as a guide on this point, because these varieties were grown in

i
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atljacent plots, whereas in actual practice tlie oatfields would
be scattered about the farm. So long as the amount of smut
does not exceed ^ per cent, it is hardly necessary to dress the

seed. It must, however, be remembered that some varieties

are more susceptible to smut than others.

Practical Application of Heat to the Seed-corn,

"We have seen that smut can be prevented in oats and barley

by dipping the seed in heated water without injuring its vitality.

This is easily practicable in the following manner. The grain

to be dipped is placed in a shallow cylindrical basket about twelve

inches deep lined with coarse canvas, and provided with a cover

made by stretching the canvas over a ring of such a diameter

as will pass inside the mouth of the basket. The canvas should

overlap the ring by about an inch all round. An ordinary boiler,

such as is found on every farm, is filled with water and heated

to boiling point.

Two vessels of sufiScient size are placed near it. These may
be designated 1 and 2. Supposing the boiler to contain 35
gallons of boiling water, if 12|- gallons of cold and the same
quantity of boiling water be put into each vessel, we shall have
25 gallons of water at 132° F. in both of them. The exact tem-
perature may be readily obtained by adding a little more hot
or cold water, as the thermometer shows to be required.

A basket containing three quarters of a bushel of corn, which
must not be more than eight inches in depth, is now dipped into

No. 1 four times ; this will take rather more than half a minute,

and will reduce the temperature of the water eight or nine

degrees. It is now to be rapidly dipped five or six times

into No. 2, which will take about one minute, and then dipped
once per minute for three minutes longer, i.e. five minutes
altogether in the two vessels. This will reduce the temperature

of the water in No. 2 from 132° to 129°-130°. If steeped

barley be used the original temperature of No. 1 should be
129°-130°; but with unsteeped grain, for oats, barley, or rye, it

does not matter if the original temperature be 133°-13G°.

The seed-corn must now be cooled. This is best done by
placing the basket on the top of a third vessel and pouring a

couple of buckets of cold water upon the com in it, taking care

that the cold water falls not only upon the centre, but round
the edges, so that the com may be uniformly cooled. The
basket is now emptied on the floor, and the corn spread out in a
thin layer, so that it may cool completely. The water used in

cooling the corn will have its temperature raised and may be
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employed in replenishing tlie boiler. The requisite temperature

(132°r.)of vessels Nos. 1 and 2 must be maintained throughout

the process by adding from time to time boiling water from

the boiler and transferring from them a similar amount back
again to the boiler. The temperature must be regulated by
a thermometer, which when used must be plunged deeply into

the water.

The basket must be completely immersed each time, then

lifted quite out of the water so as to allow it to drain for four or

five seconds before it is dipped again.

The above process in practice will be found simple and easy

enough to perform, although its description is necessarily some-
what complicated.

D. Prevention of Bunt.

With bunt, so much more virulent is the power of infec-

tion, that annual dressing of the seed-corn is necessary, and this

appears to be the custom amongst farmers of all nations. I

have made a number of experiments with bunt as well as with the

smut of rye (JJrocystis occulta). These are now so far complete

as to enable me to affirm that dipping the seed-corn in water

of 127° F. for five minutes will efiectually prevent both these

diseases. No previous steeping of the corn being necessary,

there is no danger in employing as high a temperature as

133° F. This, however, is the maximum limit and it is advisable

to keep a little below it. I have conducted a series of experi-

ments in which the results obtained by disinfection by heated

water, and by sulphate of copper (the ordinary method), were

contrasted. The following is an epitome of the results :

—

(a.) Sulphate of copper in the quantities generally employed

will destroy not only the fungus, but from three to ten per cent,

or even more of the seed-com. Disinfection by heated water does

not injure the seed-corn to any appreciable degree.

(h.) Sulphate of copper impairs the vitality of the young
plants even when it does not kill them ; so that their average

weight in autumn is distinctly less than that of those dis-

infected by warm water. This injury to the young plants is

of far greater importance than the mere killing of a certain

proportion of the seed-corn.

(c.) The first-named plants are therefore less able to with-

stand the winter than the latter. Not only do a greater

number die during the winter, but those which survive are less

vigorous, and in summer have a smaller average weight. It is

obvious, therefore, that as a general rule the crop pi'oduced'
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from seed dressed with sulphate of copper will be essentially

diminished thereby. Especially so will this be the case after

such a severe winter as 1887-8 was in Denmark ; for I found

in my experiments this year (1888) with wheat that the yield

of the corn averaged 30 per cent, more on those plots so'vvn with

heat-disinfected seed than on those sown with seed-com dressed

in the usual waj^ with sulphate of copper. The yield of straw

too was 23 per cent, in favour of the heat-disinfected seed.

It may be remarked that the above results were obtained

from corn thrashed in the usual way (by a machine), but I

found that when the gi'ains were picked out of the ears by
hand it suffered much less from the treatment with sulphate of

copper.

COXCLUSION.

Dressing cereals with sulphate of copper in the usual manner
against smut and bunt causes as a rule a waste of the seed-com.

It is injurious to the plants and unnecessary. Treating the seed-

corn with water heated to a temperature of 127° F. for five

minutes prevents these diseases equally well, and protects barley

much better, while it has the advantage of not injuring the

seed-corn or the I'esulting crop.

XXIL—The Ilerlage of Old Grass Lands. By W. Fream,
B.Sc. Lond., LL.D., F.L.S., F.G.S., College of Agriculture,

Downton, Salisbury.

The grass lands of England constitute so large a proportion of

her agi'icultural wealth as to justify, and even to demand, the

most careful observation and study to which pastures and
meadows can be subjected. Within recent years one branch of

the subject, that of laying land down to grass, has been very
fully discussed, and much valuable experience has incidentally

been placed on record. But although considerable information
has been forthcoming concerning the most approved methods of

forming new grass lands, it can hardly be said that our know-
ledge of the constitution, and more particularly of the herbage,
of old grass lands has made much progress.

Yet, fi-om an economic point of view, the old meadows and
pastures of this country are far more important and far more
valuable than those of recent creation, whilst many of them are

so famed for their general excellence of character that they may
fairly be taken to constitute the ideal in the direction of which
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it should be the object of the cultivator to improve the iuferiof

grass lands. To create a good meadow or pasture is a legitimate

triumph of agricultural skill, and the more nearly such new
grass land can be made to resemble the best old grass lands of

the country the more complete the triumph becomes. That the

herbage growing upon a meadow or a pasture is one of the most
essential factors of its feeding capacity is a proposition that

needs no support, and the chief object of this paper is to inquire

into what may be termed the botanical composition of some of

our best meadows and grazing lands.

The subject had attracted attention in this country more th-.n

a century ago. In Kent's " Hints to Gentlemen of Landed
Property" (2nd Edition, 1776) we read

—

" Meadow and pasture land is oftener neglected than ploughed ground,

notwithstanding it generally admits of a much greater proportion of im-

provement. The best grasses cannot be collected at too great an expense

;

for I have seen a small spot of land, in the middle of a large piece which
was laid down twelve or fourteen years since by Mr. Stillingfleet, upon
the estate of Mr. Price, of Foxley, in Herefordshire, with some choice

seeds, at the same time when the remainder of the field was laid down
with common seeds ; and this spot is considerably better than the rest. It

not only appeared so to my judgment, but was allowed to be so by
Mr. Price's bailiff, who was well acquainted with its produce."

At the end of the last, and beginning of the present century,

William Curtis—referred to by George Sinclair in his " Hortus

Gramineus Woburnensis "as " the late excellent Mr. Curtis
"

—was probably the leading authority on the subject in this

countr}'. In 1790 he published a work entitled " Practical

Observations on the British Grasses, especially such as are best

adapted to the laying down or improving of meadows and pas-

tures : likewise an enumeration of the British Grasses." In

1812 the fifth edition, "with additions by John Lawrence,

author of the ' New Farmers' Calendar,' " was issued, so that in

all probability the work enjoyed considerable popularity. In

order to determine the specific nature of the natural herbage

growing in certain situations Curtis procured from each of the

under-mentioned commons in Hampshire and Sussex a turf, about

six inches in diameter, and planted it in his garden. A turf from

Selbome Common yielded, of grasses, Agrostis vulgaris, Avena
flavescens, Dactylis glomerata, Festuca duriuscula, Poa annua,

and Cynosurus cristatus ; of leguminous plants, Trifolium

repens ; and of miscellaneous weeds, IMantago lanceolata, Crepis

tectorum, Achillea ^Millefolium, Cialium verum, Hypochasris

radicata, Ilieracium Pilosella, and Thymus Serpyllum. A turf

from Oakhanger produced, of grasses, Holcus lanatus, Poa annua,

Agrostis vulgaris ; and of clovers, Trifolium repens. A turf
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from Deorfcun gave, of grasses, Lolium perenne, Holcus lanatus,

Festuca duriuscula, Agrostis alba ; of clovers, Trifolium repens
;

and of weeds, Ranunculus repens. Prunella vulgaris, Crepis

tectorum, and Achillea Millefolium. Two turfs from Glynd Hill

yielded, the one, Poa pratensis, Medicago lupulina, and Achillea

Millefolium ; the other, Avena flavescens, Festuca ovina, Festuca

duriuscula, Agrostis vulgaris, Trifolium repens, Hieracium Pilo-

sella, and Thymus Serpyllum. A turf from Short Heath afforded

Aira prsecox, Festuca bromoides, Poa annua, Agrostis vulgaris,

and the rush, Juncus campestris. A turf from Mount Cabron pro-

duced Avena flavescens, Festuca duriuscula, Medicago lupulina,

and three weeds—Rumex Acetosa, Caucus Carota, and Poterium

Sanguisorba. A turf from Ringmer Down yielded, of grasses,

Avena flavescens, Festuca duriuscula, Festuca ovina, and Poa
pratensis ; of leguminous plants, Trifolium repens, Ornitliopus

perpusillus, and Lotus corniculatus ; and of weeds, Linum
catharticum, Scabiosa Columbaria, Hypoch^ris radicata, Crepis

tectorum, Juncus campestris, Hieracium Pilosella, and Thymus
Serpyllum.

These eight turfs were all taken from sheep-fed land, and
the following statement shows the number of turfs each species

of grass and leguminous plant occurred upon :

—

Grasses.—
Festuca duriuscula 5, Agrostis vulgaris 4, Avena flavescens 4,

Poa annua 3, Poa pratensis 2, Festuca ovina 2, Holcus lanatus 2,

Agrostis alba 1, Dactylis glomerata 1, Cynosurus cristatus 1,

Lolium perenne 1, Aira praecox 1, and Festuca sciuroides 1

;

there being in all 12 species of grasses detected.

Leguminous Plants.—Trifolium repens 5, Medicago lupulina

2, Ornithopus perpusillus 1, and Lotus Corniculatus 1.

These results may probably be relied upon as showing the

botanical composition of native down sheep pastures a century

ago. As is well known, the short, sweet natural herbage of these

downs differs much from the richer, greener, and more succulent

vegetation met with in prime old pastures and meadows. Since

Curtis's time, and since that of Sinclair, very little exact obser-

vation seems to have been directed to the botanical composition
of our grass lands, though within recent years Sir John Lawes
has had several pastures submitted to botanical analysis.

It will probably prove convenient, and save the reader trouble,

if I at once enumerate the plants to which I shall have occasion

to refer in the following pages. Accordingly, in the subjoined lists

will be found the names of the gramineous, leguminous, and mis-
cellaneous species of which mention will be made, and for facili-

tating reference they are arranged in alphabetical order and not

in botanical order. Any one who has had occasion to read French,
VOL. XXrV.—S. S. EE
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German, or American writings upon agricultural botany will be
familiar with the confusion and uncertainty which arise from a

careless style of nomenclature, a fault from which many of our
English writings are not free. Hence, in these reference tables I

have given the systematic name of each plant, and the authority

for that name —" L.," Linnaous ;
" Huds.," Hudson ; and so on

—a system which is invariably adopted in scientific writings.

Moreover, as the common names are much confused, not only

between different countries, but between different parts of the

same country, I shall throughout employ the systematic name,
as this is good currency in all civilised countries. By referring

to the following tables the reader may see at a glance what is

the common name of any plant mentioned in the subsequent

pages :

—

Gramineous Species, or Grasses.

. Marsli bent grass

. Fiorin

. Fine bent grass

. Tufted hair grass

. Floating foxtail

, Meadow foxtail

Agrostis alba, L.

Agrostis alba var. stolonifera, L
Agrostis vulgaris, With.

Aira csespitosa, L.

Alopecurus geniculatus, L.

Alopecurus pratensis, L.

Anthoxanthum odoratum, L.

Avena elatior, L., or Arrhenatherum
avenaceum, Beauv.

Avena flavescens, L. .

Avena pubescens, Huds.

Briza media, L.

Bromus mollis, L.

Bromus racemosus, L.

Cynosurus cristatus, L.

Dactyl is glomerata, L.

Festuca elatior, L.

Festuca pratensis, auct

Festuca ovina, L.

Festuca duriuscula, L.

Festuca rubra, L.

Glyceria ar^uatica, Sm.

Glyceria Huitans, R. Br.

Holcus lauatus, L.

Hordeum pratense, Huds
Lolium perenne, L.

Phalaris arundinacea, L.

Phleum pratonse, L. .

Phragmites communis, Trin

Poa annua, L.

Poa pratensis, L.

Poa trivialis, L. .

Sweet-scented vernal grass

False oat grass

Yellow oat grass

Downy oat grass

Quaking grass

Soft brome grass

Smooth brome grass

Dogstail

Rough cocksfoot

Tall fescue

Meadow fescue

Sheep's fescue

Hard fescue

Creeping fescue, red fescue

Reed sweet grass

Floating sweet grass

Yorkshire fog, woolly soft grass
jNIeadow barley grass

Ryegrass
Reed canary grass

Timothy, or meadow catstail

(ireat reed

Annual meadow grass

Smooth-stalked meadow grass

Rough-stalked meadow grass

Lathyrus pratensis, L.

Lotus corniculatus, L.

Lotus major, Scop.

Ler/i'miiioiis Species.

, , , ^loadow vetchling

, . ^
, ('ommon birdsfoot trefoil

, , . Narrow-leaved birdsfoot trefoil
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Medicago lupulina, L. , , , Yellow trefoil, " hop," " trefoil,"

black medick

Trifolium minus, Sm. . . , Yellow suckling clover

Trifolium pratense, L. , , . Purple or meadow clover

Trifolium repens, L White or Dutch clover

Yicia Cracca, L. • • • . Tufted vetch

Miscellaneous Species.

Achillea ^lillefolium, L. «

Bellis perennis, L. . ,

Bunium flexuosum, With. .

Centaurea nigra, L. .

Cerastium triviale, Link. .

Heracleum Sphondylium, L.

Leontodon autumnalis, L.

Leontodon hispidus, L.

Plantago lanceolata, L. .

Potentilla Anserina, L. •

Prunella vulgaris, L. . .

Ranunculus acris, L. . .

Ranunculus hulbosus, L, ,

Ranunculus repens, L. .

Rumex Acetosa, L. , .

Rumex crispus, L. . .

Taraxacum officinale, Web.
Yeronica Chamaedrys, L. .

Yarrow or milfoil

Daisy
Earth-nut or pig-nut

Black knapweed
Narrow-leaved mouse-ear chick-

weed
Cow-parsnip
Autumnal hawkbit
Rough hawkbit
Ribgrass, ribwort, or plantain

Silver-weed or goose-tongue
Selfheal

Upright buttercup
Bulbous crowfoot or buttercup
Creeping crowfoot or buttercup
Common sorrel or sour dock
Curled dock
Dandelion
Germander speedwell

The water meadows of the southern and western counties of

England afford a convenient means of studying the effects of a
long-continued uniformity of conditions upon meadow herbage,

though but little advantage appears to have been taken of the

opportunity thus offered. Marshall, in his " Rural Economy of

the Southern Counties," published in 1798, describes the water
meadows around Salisbury, and gives the following extract

from his note-book under date of July 5, 1791 :

—

" The herbage of the watered beds is various in species, as ray-grass, the
meadow poe, the marsh and other bent gi'asses, and the meadow fescues ; the
loliacea and the pratensis, here putting on very different appearances. On
the sides of the trenches, and ditches, the flote fescue, reed canary grass
(Phalaris arundinacea) and the water poe (Poa aquatica") are common, also

the meadow rue (Thalictrum flavum) and the water dock. .... At what
an excessive cost must these lands have been brought into their present
state ! When, and in what manner, was so great and spirited a public work
executed ?

"

In the subjoined list are enumerated all the grasses I have
been able to find growing upon about fifty acres of water
meadows situated in the valley of the Christchurch Avon in
Hampshire, my observations having extended over several years.

I found on these irrigated grass lands the following twenty-six
species of grasses, and no more :

—
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1. Agrostis alba.

2. Agrostis vulgaris.

?}. Aira caespitosa

4. Alopecunis geniculatiis.

6. Alopecurus pratensis.

6. Anthoxanthum odoratum.

7. Arena elatior.

8. AvertaJlavescem.
9. Bri^a media.

10. Bromns mollis.

11. Bromus racemosus.

12. Cynosurus <yristatus.

13. Festuca duriuscula.

14. Festuca elatior.

15. Festuca loliacea.

16. Festuca pratensis.

17. Glyceria aquatica.

18. Glyceria fluitans.

19. Holcus lanatus.

20. Lolium perenne.

21. Phalaris arundinacea.

22. Phleum pratense.

2-3. Phragmites communis.
24. Poa annua.
25. Poa pratensis.

26. Poa trivialis.

Of these, Holcus lanatus is first in point of quantity, the

second place in this respect belonging to either Bromus mollis or

Lolium perenne. It is a noteworthy circumstance that Dactylis

glomerata does not occur upon these water meadows. Institut-

ing a comparison between the grasses of the water meadows and
the species which have been detected upon the very old non-
irrigated grass land in Rothamsted Park (" Phil. Trans.,"

Part IV., 1882), it appears that thirteen species are found in

both situations, and these are printed in italics in the foregoing

list. Furthermore, Aira caespitosa and Phleum pratense occur

sometimes upon some of the experimental grass plots in Rotham-
sted Park, whilst two other species, Festuca elatior and Festuca

loliacea, though they have occasionally been found at Rotham-
sted, are extremely rare there. Three very common species at

Rothamsted, Avena pubescens, Dactylis glomerata, and Festuca

ovina, do not occur upon the water meadows.

The herbage found growing upon these water meadows
comprises twenty-six gramineous species, seven leguminous

species, and fifty-three miscellaneous species. The leguminous

plants are :

—

1. Lathyrus pratensis.

2. Lotus comiculatus.

3. Lotus major.

5. Trifolium pratense.

6. Trifolium repene.

7. Vicia Cracca.

4. Medicago lupulina.

Of these, all excepting Medicago have been found in Rothamsted
Park, under one or other of twenty different conditions of

manuring.
Numerous attempts have been made, with varying degrees

of success, to lay land down to permanent pasture. Any one

would probably feel well satisfied with his endeavours should he

at length arrive at a result comparable with the rich old pastures

of England and Ireland. A desirable means to this end would
obviously be some exact knowledge as to the nature of the

herbage growing upon these old grass lands. In the case of
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ttieadows which come annually under the scythe, such know-
ledge is not difficult to acquire ; but in the case of many of the

best pastures, which are continuously grazed but never mown,
many obstacles present themselves. A pasture may possess

excellent fattening properties, or it may be famous for the rich

and copious flow of milk it promotes ; but from the very fact

that it is always grazed, an exact knowledge of the botanical

composition of its herbage may remain a sealed book even to

those who see the pasture daily. Certainly it would be possible

to fence in a small portion of a pasture, and so allow the enclosed

area to declare the specific character of the plants growing upon
it ; but it would be difficult and expensive for one observer to

keep a number of these under constant inspection in different

parts of the country. There is one other practicable method,

and that is to collect typical specimens of the turf from a number
of the best grass lands, and grow them all side by side in one

place, so that they can be subjected to continuous inspection

and examination. This is the system I have followed in the

experiments now to be described.

As it might be objected that paring off a turf and trans-

porting it to another soil might influence the development of

the herbage, favouring the growth of some species and hinder-

ing that of others, I arranged that, notwithstanding its removal,

each turf should continue to grow upon its own soil. Thus, my
request to those gentlemen who have so kindly aided me was
that each turf should be cut 2 feet long, 1 foot broad, and
9 inches deep, and in the majority of cases these dimensions
have been adhered to. The superficial area of each turf is thus
about nine times that of the turf upon which Curtis made his

observations at the end of last century, whilst the depth of

9 inches is quite sufficient for, at any rate, one season's growth.
In the Botanical Garden, at the College of Agriculture,

Downton, I set apart a bare fallow bed, 72 feet long by 6 feet

broad, and, as the turfs came to hand, holes were dug in the bed
and each turf was planted so as to bring the herbage to the
level of the general surface ; the turfs were planted symmetri-
cally along the middle of the bed, and between each turf there

was left a bare space somewhat exceeding the width of the turf.

The first turf was planted on November 29, 1887, and is called

No. 1, the others receiving consecutive numbers in the order in

which they were planted. The bed was kept free from weeds
throughout the season, but the turfs received no attention what-
ever—they were simply allowed to grow, and were periodically

inspected, every species on each turf being noted as soon as it

became recognisable, a record also being kept in my note-book
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of the general appearance of each plot. It was specially desired

that each turf should be cut from, and should be typical of,

what practical men regard as the best grass-land of each district.

In no case did I select the turf myself, preferring always to be
guided by those whom long experience had taught where to

select the best old herbage in their respective districts.

In all, 25 turfs were received and planted, 17 from England
and 8 from Ireland. The English specimens comprised 3 from
Somerset, 2 each from Dorset, Wilts, and Kent, and 1 each

from Lincolnshire, Leicestershire, Derbyshire, Staffordshire,

Buckinghamshire, Gloucestershire, Herefordshire, and Devon-
shire. The Irish specimens were 1 each from the counties of

Tipperaiy, Kildare, Mayo, Meath, Cork, Wexford, Dublin, and
Clare. With one or two exceptions, which are noted, all these

turfs were taken from old pastures and not from meadows.
In the month of July the herbage upon each turf was cut,

but they were not all cut simultaneously, for a reason which
will at once be made apparent. Directly a turf was mown the

herbage was, without loss of time, separated into what I may
call its proximate botanical constituents of gramineous herbage,

leguminous herbage, and miscellaneous herbage, and each sec-

tion was at once divided into its specific elements. This work
is of a tedious and laborious character, particularly the separa-

tion of the gramineous herbage into its component grasses

;

but it is the method which has been followed in the Rothamsted
experiments, and no better system is available. As soon as

the botanical analysis or separation was completed the various

sections were weighed on a balance, with metric weights, and
the results recorded. The separation was performed in the

shade, and the green weights were taken, as it is in the green

state that the herbage of pastures is consumed.

My note-book records (1) the general appearance of each

plot from time to time, (2) a note of every species of plant

observed growing upon each plot, (3) the total weight in gi-ams

of the cut herbage from each turf, (1) the actual weight—when
it exceeds one gram—of each species of plant found in the

herbage of each plot, (5) the calculated percentage by weight of

each species when present in a significant proportion.

It is impossible to burden this paper with aU these details.

Accordingly, in the following brief summary of the results

afforded by each turf, what has been attempted is to give (a) a

short account of the origin and history of each specimen, (!>) the

respective percentages by weight of its gramineous, leguminous,

and miscellaneous herbage, (c) the proportionate weight per

cent, in which the various species of gi'asses are contained in the
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gramineous herbage, and (d) a few notes on the leguminous and

the miscellaneous herbage. Then follows a summary table, into

which much information has been condensed ; but this will be

referred to in its proper place.

It is necessary at this stage to direct attention to two points

concerning the nomenclature adopted in the following descrip-

tions. In the first place, it will be found that the expression
" Agrostis sp." is used, meaning that the plant is a species of

Agi'ostis, though the particular species is not expressed. In
the reference table of species already given there occur Agrostis

alba, Agrostis alba variety stolonifera, and Agrostis vulgaris.

Botanists, however, are not entirely agreed as to these being

separate species. Bentham, who was probably the greatest

systematist of this centurv, regards all three as the same species,

and he remarks ( " The British Flora," 1878)

" Besides the great differences in size and stature, it varies in the more
or less spreading panicle of a light .green or purplish colour, in the length
of the ligula of the leaves, in the degree of prominence of the nerves of

the glumes and the roughness of their keel, and in other minute particulars

;

but all attempts to combine these characters so as to show distinct species,

or even to separate marked or permanent varieties, have hitherto failed."

Accordingly, I have not attempted the well-nigh impossible

task of separating Agrostis into its varieties, though the form
known as Agrostis stolonifera was as unmistakably present upon
some of the plots—the Staffordshire turf (No. 6) for example—as

the form usually regarded as Agrostis vulgaris was present on
others.

The second point concerns sheep's fescue and its varieties,

which I have estimated together under the designation " Festuca

ovina et var." Two types of fescue grass are known to agri-

culturists, the broad-leaved forms, of which Festuca pratensis

may be taken as the type, and Festuca loliacea and Festuca

elatior probably as extreme modifications, and the narrow-leaved
forms, represented typically by Festuca ovina. Both Bentham
and Hooker, and even Babington to some extent, regard Festuca
duriuscula and Festuca rubra as mere sub-species or varieties

of Festuca ovina, and accordingly " Festuca ovina et var."

may mean any or all of these three. The labour of separating

the grasses was severe, and it would have been mere waste of
time to have attempted to distinguish between the several forms
of Agrostis and of the fine-leaved Festucas

;
indeed, as in many

cases there were only leaves, or fragments of leaves, it would
have been impossible. Bearing this reservation in mind, we
may pass on to the examination of the series of turfs.

No. 1.—A turf sent by Mr. James Martin, of Wainfleet,
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Lincolnshire. It was cut from one of the best cattle-feeding

pastures of the district—Mr. Epton's, of Northolme—and the

sample presented the appearance of a rich brown friable loam,

Mr. C. H. Hooper writes that the pasture from which the sample
was taken is three miles from the Wash, lying upon an alluvial

soil, between marsh and fen. The land becomes mossy in places,

and is occasionally undulating, but mostly flat. This plot was
cut on July 16, and a botanical analysis of the herbage gave the

following percentage results :

—

Gramineous herbage . . . . . . .751
Leguminous herbage . . ... . . .11 >100
Miscellaneous herbage . . . . . . 14 J

The gramineous herbage was thus made up :

—

Lolium perenne . , . . . . . . 67
Dactylis glomerata ....... 20^

Bromus mollis

Holcus lanatus ^
Cynosurus eristatus >
Agrostis sp. J
Avena flavescensl

Poa trivialis ^ ,

Festuca ovina J

100

The leguminous herbage was all Trifolium repens, whilst three-

fourths of the weeds consisted of Cerastium triviale, the re-

mainder being chiefly Rumex Acetosa.

No. 2.—A turf sent by Mr. George Button, of Tenterden,

Kent. The land from which it was taken is situated in the

parish of Tenterden, and the sample had the appearance of a

stiff" plastic moist clay, of a yellowish-brown or ferruginous

colour. It is probably marine alluvium, and the pasture

possesses good feeding, though not fattening, properties. The
herbage, cut on July 21, yielded the following results :

—

Gramineous herbage 90 ~]

Leguminous herbage....... 8 >-100

Miscellaneous herbage 2 J

The grasses were made up as follows :

—

Lolium perenne...... t . 80\

Cynosurus eristatus

Phleum pratense ,

Agrostis sp. 1 [100
Alopecurus pratensis {

Ilordeum pratense
('••••••

IIolcus lanatus J

It is obvious that this was a very pure or " grassy " herbage.

The small proportion of leguminous plants consisted entirely of

Trifolium repens, and the really insignificant amount of weeds
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was made up mostly of Cerastium triviale, tlie remainder beiug

Eanunculus acris.

No. 3.—A turf sent by Mr. Campbell F. L. Sanctuary, of

Mangerton, Sherborne, Dorset, who writes :
" The turf comes

from a first-rate meadow, about three miles from Bridport. The
field from which it comes will fatten cattle in the summer with-

out artificial food." The sample consisted of six or seven inches'

depth of loam resting on stiff' blue clay. The herbage was cut

on July 18, and the botanical analysis gave the following

results :

—

Miscellaneous herbage

Dactylis glomerata
Cynosurus eristatus

Holcus lanatus .

Agrostis sp.

Poa trivialis I

Festuca ovina
|

Avena flavescensJ

80^
>100

6
3 -100

The leguminous herbage was composed, in about equal parts, of

Trifolium repens and Trifolium pratense. In the weeds Cerastium

triviale preponderated, but there were also Ranunculus, Leon-
todon, Plantago, Veronica, and Bellis, their relative abundance
being in the order indicated.

No. 4.—A turf sent by Mr. J. P. Oatway, of Little Marston,-

Sherborne, Dorset. The land from which it was taken is in the

parish of West Camel, Somerset, about 120 feet above the sea-

level, and with southern aspect
;
subsoil, a slaty clay

;
feeding

properties, fattening. The soil in the specimen had the appear-

ance of a stiff" ferruginous clay loam. The herbage of this

pasture, which was cut on July 23, gave the following percentage

results :
—

Leguminous herbage ^
Miscellaneous herbage J

'

The grasses were thus made up :

—

Holcus lanatus .

Agrostis sp.

Alopecurus pratensis

Cynosurus eristatus

Phleum pratense

100
I

a trace
j

.100

, 77,

-100

There were present trivial quantities of Trifolium repens, and of

Cerastium triviale and Ranunculus acris, but the total quantity
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100

of these did not exceed half of one per cent. It may be said

that practically the herbage is all grass.

No. 5.—A turf sent by Mr. "W. Hancock, of Wiveliscombe,

Somerset, who describes it as " what we consider a fair sample
of one of our best pasture fields." The soil of the specimen
was a bright red loam, and was cut from a dry pasture on the

side of a valley. The field faces south, and it has been mown
every year excepting the last three years. It is a very good field

for sheep and cattle, but is kept chiefly for the latter. It is about

a mile west of Wiveliscombe, and is rather over 300 feet above
sea-level. The herbage was cut on July 16, and gave the

following percentage results :

—

Gramineous herbage 70)
LegTiminous herbage . . . », , . . 1 100
Miscellaneous herbage , < . . . •29.'

The gi'asses, when separated, were found to be present in the

following proportions :

—

Lolium perenne 82 \

AgTostis sp , . ,10
Holcus lanatus , 5[_

Anthoxanthum odoratum")
Cynosurus cristatus >,,,.> 3
Poa trivialis J

The leguminous herbage was practically Trifolium repens, and
the miscellaneous herbage was almost entirely made up of

Leontodon sp.

No. 6.—A turf sent by Pi'ofessor J. P. Sheldon, of Sheen,

Ashbourne, who writes that it was dug in the parish of Sheen,

North Staffordshire, from a permanent grass field that has not

been under the plough for a centuiy, if ever. During the last

twenty years or so it has been pastured
;
previously it was

meadowed, pretty regularly, for a long period. In a favourable

season, and under good management as to manuring, it will cut

about two tons of hay to the acre. Five acres of such land will

fatten four shorthorn barreners, between the middle of May and
the beginning or middle of August, in a fairly good season

;

they will afterwards fatten, say, a dozen or fifteen wether sheep.

The soil is a deep loam, not needing artificial draining
;
height

above sea-level about 700 feet. The soil of the specimen sent

had the appearance of a very friable dark-grey loam. The
herbage was of a very mixed character ; it was cut on July 24,

and yielded :

—

Gramineous herbage 32"]

Leguminous herbage ....... 1 >100
Miscellaneous herbage ,. 67J



The Herlage of Old Grass Lands. 427

100

A botanical analysis of grasses gave the following result :-

Dactylis glomerata 27\

Loliura perenne 18

Agrostis sp 17

Festuca pratensis . i ..... 13
Cynosurus cristatus ....... 11

llolciis lanatiis 7

. Avena flavoscuns ....... 4
Plileiim pratense 2

Poa trivialis \ j
Antlioxantlium odoratum j " * ' ' * ' /

The leguminous herbage was exclusively Trifolium repens, and
the great bulk (86 per cent.) of the miscellaneous herbage was
Rumex Acetosa, the remainder consisting of Ranunculus, Plan-

tago, and one specimen each of Cerastium and Heracleum
Sphondylium.

No. 7.—A turf from Mr. C. R. Morris, of North Curry,

Taunton, Somerset, who describes it as " some of our best

pasture land." The soil of the specimen was a brown clayey

loam. This turf showed early signs of an abundant growth of

Achillea Millefolium, and at length it became smothered with
this plant to an extent which would never be possible in con-

tinuously grazed land. Cut on July 17, the herbage gave the

following remai-kable result on separation :

—

Gramineous lierbage , . . , , .11
Leguminous herbage . . . . , .a trace

Miscellaneous herbage 89

.The grasses were thus constituted :

—

Lolium perenne . ' . , , , , . . 90\
Festuca ovina et var. .

Cynosurus cristatus

Anthoxanthum odoratum
Poa trivialis

Avena flavescens

100

HOO

The trivial amount of leguminous herbage present consisted of

Trifolium repens, whilst the miscellaneous herbage was practi-

cally nothing but Achillea Millefolium,

No. 8.—A turf taken from a pasture eight miles north of the

town of Thurles, in county Tipperary, Ireland. The soil is a

light-brown clay loam, resting upon the Carboniferous Lime-
stone. The feeding properties of the pasture are described as

excellent " not only to make the cattle fat, but grows the bone
well." Height above the sea about 155 feet. This was a some-
what weedy turf, and late in commencing growth. The herbage
was cut on July 24, and yielded :

—
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Gramineous herbage , 49'

Leguminous herbage . . . . . . . 2 lOO
Miscellaneous herbag© , . . . • . .49

The grasses were made up in the following proportions :

—

Lolium perenne ........ 66
Agrostis sp. . , . . . . . . 27
Holcus lanatiis ........ 6
Dactylis glomerata ~1 1 100
Cynosurus cristatus I

-j

Anthoxantbum odoratum [

.....
Poa sp. J

The leguminous herbage was chiefly Trifolium pratense, the

remainder being Trifolium repens. Rumex Acetosa made up
75 per cent, of the weeds, the remainder consisting of Leontodon,

Ranunculus, Plantago, and one specimen of Cerastium.

No. 9.—A turf sent by Mr. Gilbert Murray, of Elvaston,

Derby. The specimen had the appearance of a very compact
friable loam, chocolate-coloured. Mr. Murray writes that the

specimen was cut from a grass field in the parish of Elvaston,

county of Derby ; that the soil is a deep sandy loam of alluvial

origin, resting on a gravelly subsoil, the drainage being perfect

except during high floods, when the land is submerged. The
exact locality is four miles south of Derby, the elevation about

200 feet above the sea-level, and the average rainfall 28 inches.

Concerning its previous history Mr. Murray writes :

—

" Permanent pastul-e for at least sixty years. I have no means of ascer-

taining how it was laid down. The land has occasionally been mown, but
more generally it has been grazed with fattening cattle and dairy cows.

In dripping seasons it produces a large quantity of grass. It will fatten

cows and heifers, but is not sufficiently strong to graze steers or oxen. Itp

is very suitable for dairy cows, which yield large quantities of milk of good
quality. Sheep thrive well in the summer, but do not winter well on the

land, particularly lambs or hogs. Shearing wethers do much better, and
escape the hoose so fatal to the lambs."

The herbage of this plot, which was cut on July 19, yielded:

—

Gramineous herbage . . . . . . .18]
Leguminous herbage ..... a trace ^100
JMiscellaneous herbage . . . . . .821

The grasses were a very mixed lot, comprising:

—

Dactylis glomerata . . . . . . . 3.3v

Avena flavescens ....... 20
Festuca ovina 18
Agrostis sp 12 V 100
Cynosurus cristatus 7
Anthoxantbum odoratum . . . . . . 7

j

Ilolcus lanatus 3/

The very trifling amount of leguminous herbage present was
composed of Lotus corniculatus and '^rrifolium repens. Of the
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miscellaneous herbage, seven-eighths was Rumex Acetosa, the

residue being Plantago lanceolata, Centaurea nigra, Cerastium

triviale, Bunium flexuosum, and Ranunculus.

No. 10.—A turf from Mr. Robert E. Tucker, of Ashburton,

Devon. This was a friable loam, and the herbage, cut on

July 17, had the following percentage composition:

—

• Gramineous herbage . . . . . . . 78
]

Leguminous herbage . . . . . . . 6>100
Miscellaneous herbage 16 J

The grasses were composed thus :

—

Lolium perenne 82'

Phleum pratense ....... 13 100
Agrostis sp. t i .>«... 5.

The leguminous herbage was Trifolium repens. Of the miscel-

laneous herbage, five-sixths Avas Achillea Millefolium, and the

remainder was made up of Rumex crispus (one plant only).

No. 11.—A turf sent through Colonel Curtis-Hayward, of

Quedgeley, Gloucestershire, who writes :
" The sample is from

Berkeley, cut from a meadow just below the castle ; it is rich

graziug-land of the same description as the grazing-grounds at

Slimbridge ; the soil is alluvial deposit from the Severn." In
the specimen the soil was a dirty, yellowish-brown, plastic clay,

becoming darker towards the surface. The herbage, cut on
July 21, gave, on separation :

—

Gramineous herbage ....... 67

]

Leguminous herbage . . . . . . . 38 r 100
Miscellaneous herbage 5)

The grasses were thus made up :

—

Lolium perenne 83'

Agrostis sp 15
Dactylis glomerata"]

Poa trivialis > ...... 2
Holcus lanatus J

100

This wus a beautiful piece of pasture, the leguminous herbage

consisting entirely of a rich bottom growth of Trifolium repens.

The trivial percentage of miscellaneous herbage was made up
of Ranunculus acris and Cerastium triviale.

No. 12.—A turf sent by Mr. Robert McKerrow, of Carton,

Land-steward to his Grace the Duke of Leinster. Mr.
McKerrow writes :

—

" The turf was drawn from a meadow in county Kildare, with southerly
exposure, and, as far as I can learn, is over seventy years old. The sub-
Boil consists of deep, dry, brown loam, lying oji limestone rock. The
meadow is covered with a close, firm, deep-rooted turf, free from fog. It

grows a tich and luxuriant crop of sweet herbage, which stock eat closely
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and thrive extremely well upon. The meadow is considered well suited to

grow either beef or mutton. It is grazed at present (February 18) with
dairy cows, which develop well upon it, and give abundance of rich

produce."

The specimens sent had the appearance of a brownish clay

loam, rather stony. The herbage was cut on July 23, and gave

the following result :

—

Gramineous herbage . 65]
Leguminous herbage . • 3 [ 100
Miscellaneous herbage . , , , , , 32 j

The grasses were separated into :

—

Loliun; perenne .. . a . < f .
90"

Dactylis glomerata 8

Avena flavescens . • • > t i 1 )-100

Cynosurus cristatus ^
Agrostis sp. j- . • . . .

.

The small quantity of leguminous herbage consisted, to the

extent of two-thirds, of Trifolium repens, the remainder being

Lotus corniculatus. Six-sevenths of the miscellaneous herbage

was made up of Rumex Acetosa ; the remainder was Prunella

vulgaris, Ranunculus bulbosus, and Cerastium triviale, in the

order indicated.

No. 13.—-A turf sent by Mr. Frank Minohead, of Cloona

Castle, Ballinrobe, county Mayo, who writes as follows :

—

" The turf was taken from the best pasture field on this farm. The field

lies near Ballinrobe, and so far as I can judge will be 150 feet above sea-

level. The soil is a light limestone soil lying on limestone rock, with a

depth of earth of 22 inches, and then a subsoil of poor, weak, yellow clay

and sand on the particular part of the field where the sample was taken.

The field has not been under tillage in the memory of any one about here.

It has been pastured by sheep mostly, but black polled cattle have been
put into it at nights in the early part of winter, and during the day only

as the weather got more severe. The rainfall here will be nearly 40 inches
;

the soil dries very quickly, even after heavy rain. The rain, as a rule, is

well distributed over the whole year, so that the climate is favourable in

that respect for grass. The winter is never severe ; we have a few days'

frost now and then, with a little snow, but fields are rarely imfit for cattle

or sheep to procure what grass may be on them. There has been no extra

food consumed on the field where the turf was cut for at least six years.

The field is always much greener and the grass closer eaten than the

generality of this big farm—2,200 acres—showing the quality of the grass

to be the best we have."

The specimen had the appearance of a chocolate-coloured loam.

The herbage, cut on July 26, gave the following results :

—

Gramineous herbage 2i\
Ijeguminous herbage , , , . . , , 6 1100
Miscellaneous herbage 70 J

The grasses were thus composed :

—
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Lolium perenne • > G2l
Agrostis sp. . • I • • t I • 86
Dactylis glomerata "] llOO
Cynosurus cristatus > « • f • • • 2
Holcus lanatus J J

The leguminous herbage was about equally divided between
Trifolium repens and Trifolium pratense, with one plant of

Lotus corniculatus. The miscellaneous herbage was made up
of Plantago lanceolata (60 per cent.) and Leontodon hispidus

(30 per cent.), the remainder being Taraxacum officinale and
Ranunculus bulbosus.

No. 14.—A turf from county Meath, the specimen having
the appearance of a loose, friable, brown loam, rather stony.

The herbage was cut on July 27, and yielded:

—

Gramineous herbage 21
Leguminous herbage . . . . . . , 1 • 100
Miscellaneous herbage 78.

The grasses were thus proportioned :

—

Lolium perenne , , , , , , ,61''
Dactylis glomerata 28
Agrostis sp. .,.(.••, 9
Cynosurus cristatus ^ )-100

Anthoxanthum odoratum
Poa trivialis

Festuca ovLna

Holcus lanatus

The small proportion of leguminous herbage was all Trifolium

repens. Of the miscellaneous herbage 99 per cent, was made
up of Leontodon sp., the produce, however, of only two very

robust plants which occupied between them fully one-half the

plot, and, of course, smothered the herbage which otherwise

would have sprung up there. The rest of the miscellaneous

herbage consisted chiefly of Plantago and Ranunculus.

No. 15.—-A turf sent by Mr. George Fairbairn, of Dromagh
Castle, county Cork, who wiites :

—

" The meadow rests upon the table-land on which the castle stands, the
soil is from 12 to 18 inches deep, and the subsoil is a yellowish clay and
sand, varj-ing from 3 to 12 inches thick. It was always the greenest
pasture we had last summer (1887), and the grass comes early on it. As
it is well sheltered and dry, the dairy cows have been put into it at nights
for forty years at least. It is named the Barley Field, as it is said the last

crop on it was barley; but the oldest man here does not mind of that.

P.S.—Since writing, I have heard from an old man that it is about fifty-five

years since the field was tilled."

The specimen appeared to be a somewhat stony bro\\'n loam,

and was well permeated by roots; the herbage, cut July 26,
had the following composition :

—
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Gramineous herbage . . .
•

. . . .36
Leguminous herbage 2 100
Miscellaneous herbage 62.

The grasses were :

—

Lolium perenne . . . . . . . . 65]
Agrostissp. ^^t-100
Cvnosurus cristatus 1 . I

Poatrivialis ) " ^'"'''^1

The small proportion of leguminous herbage was Trifolium pra-

tense, whilst nearly half the miscellaneous herbage was Rumex
Acetosa, the remainder consisting of Leontodon sp., Prunella

vulgaris, Ranunculus acris, Centaurea nigra (one plant only),

Plantago lanceolata, Cerastium triviale, and ^'^eronica Chamsedrys,

in the order indicated.

No. 16.—A turf sent by Mr. William Fraser, of Johnstown
Castle, county Wexford, who states that the field from which
it is cut is of an undulating nature, and about 200 feet above

the sea level ; it has been in grass for over twenty-five years :

—

"The grasses oomposing the herbage ace for the most part crested

dogstail, sweet vernal, perennial ryegrass, and some Yorkshire fog. It is

not what would be considered a first-rate fattening pasture, and would be
better adapted for sheep than cattle. I consider this field about the best

and cleanest old pasture we have. I may mention that the vernal grass

seems to grow naturally about here in all pastures, and I see it coming
thick in some new pasture which I have sown down, though I never sow
any of it. The soil of the field is very good brown clay loam to a depth
of 9 inches to a foot, resting on a yellow and bluish sandy clay."

The specimen had the appearance of a reddish-brown friable

loam, somewhat sticky. Of all the twenty-five turfs the herbage

of this was most suggestive of a good typical sheep pasture, quite

confirming the opinion contained in Mr. Eraser's letter. The
herbage was cut on July 28, and was found to consist of:

—

Gramineous herbage . . . . . . . 30|
Leguminous herbage . . . . . . . 30 f 100
Miscellaneous herbage 40

J

The grasses were made up as follows :

—

AgTOstis sp 59
Festuca ovina 16

Lolium perenne 16
Cynosurus cristatus 6/- 100
Anthoxanthum odoratum 8

Poa pratensis ^
Holcus lanatus /

Of the leguminous herbage 60 per cent, was Trifolium repens,

30 per cent, was Lotus corniculatus, and the remainder was

Trifolium pratense and Lathyrus pratensis. Of the miscella-

neous herbage more than 80 per cent, was Achillea Millefolium,
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the rest being Ranunculus repens, Potentilla Anserina, Taraxa-

cum, Prunella, and Cerastiuni.

No. 17.—A turf sent by Mr. Jaines Robertson, of La
Manclia, Malahide, co. Dublin, wlio writes that the pasture

from which it was taken is within one mile of the sea, and is

considered very good land—indeed, about the best in the

county—and has been in pasture for very many years. The
specimen had the appearance of a loose, brownish, very friable

loam, almost sandy. The herbage was cut on July 2G, and
yielded :

—

Gramineous herbage 36
]

Leguminous herbage . . . . . . , 22
[
100

Miscellaneous herbage . . . . . . 42 j

The grasses were made up thus :

—

Lolium perenne 86,

Dactylis glomerata . . . . . . .10
Festuca ovina ........ 3
Cynosurus cristatus^ ^100
Bromiis mollis I

Briza media
[

••••••
Poa trivialis J

Of the leguminous herbage, seven-eighths consisted of Tri-

folium pratense, the remainder being Trifolium repens. Three-

fourths of the miscellaneous herbage was Plantago lanceolata,

the remainder consisting of Cerastium triviale, Ranunculus,

and Taraxacum.
No. 18.—A turf sent by Mr. P. J. O'Dwyer, of Ennistymon,

CO. Clare. It was drawn from a piece of old grazing-land

within two miles of the sea, in the parish of Doolin, near Lis-

doonvama, co. Clare. The specimen had the appearance of a

stiff, stony clay, varying in colour from dull reddish to j'ellowish

and bluish. The herbage, cut on July 18, yielded the following

percentage composition :

—

Gramineous herbage . . . . . . . 44\
Leguminous herbage . . . . . . . G

[
100

Miscellaneous herbage , . . . , , 60j

The grasses were thus composed :

—

Lolium perenne . . . . . . , .86'
Ag^ostis sp. . . . . . . . , 7
Dactylis glomerata 4 i 100
Cynosurus cristatus"!

Holcus lanatus /

The small percentage of leguminous herbage consisted of Trl-

lolium repens. Of the miscellaneous herbage, over 90 per cent,

was Rumex Acetosa, the remainder being Plantago lanceolata,

Ranunculus sp., Cerastium triviale, and Veronica Chamgedrys.
VOL. XXIV.—S. S. F f"
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100

No. 19.—A turf from a rich old pasture in Buckinghamsliii'e,

the soil being a dark-brown loam of very good quality. From
the time this sod was planted, at the end of January, to the day
when the herbage was cut, on July 18, it always presented a

beautiful appearance, and it won the admiration of all who saw
it. The herbage was composed of:

—

Gramineous liertage • • • , » 95 '

Leguminous herbage . , , , , ,'5 -100
Miscellaneous herbage . , , • • , a trace.

The grasses were in the following proportions :

—

Lolium perenne .»,,,,, 80
Phleum pratense 15
Agrostis sp • 3

Alopecurus pratensis"!

Cynosurus cristatus I

2
Holcus lanatus

[
* ' ' ' *

*

Poa trivialis J

The leguminous herbage was all Trifolium repens, and the

only miscellaneous plant present was Ranunculus.

No. 20.—A turf sent by Mr. Louis T. Delcomyn, of The
Old Court, Bredwardine, Herefordshire, who writes :

" It is a

fair specimen of our uplands old pasture, and is never touched

by the floods which we have in winter over the gi'eater part of

our pastures. It comes from a pasture called ' The Radnor,'

and is used chiefly for sheep, but they seldom get cake while on
it." The specimen was a rich, reddish, friable loam, and the

turf was absolutely free from weeds. The herbage, a choicer

natural sample than which it would be difiicult to find, was cut

on July 23. Nothing can so eloquently describe this excellent

turf as the following brief table showing the percentage

composition of the herbage :

—

Gramineous herbage (exclusively Loliiun perenne) . 88 \

Leguminous herbage (exclusively Trifolium repens) . 12 [lOO
Miscellaneous herbage , . . , , . 0 j

Of course, in this case, Lolium perenne forms 100 per cent, of

the grasses, and Trifolium repens 100 per cent, of the clovers.

No. 21.—This and the two following turfs were sent thi'ough

the courtesy of the Marquis of Bath, and the information con-

cerning the lands whence they were drawn is supplied by Mr.
H. Fry, his lordship's bailiff" at Longleat. No. 21 comes from

Corsley Meadows, Longleat, Wilts. It is old grass land of the best

quality, possessing excellent fattening properties ; was formerly,

tvventy-fiv o years ago, a water meadow. It is now mown almost

every year, and Scotch oxen graze the aftermath for Christmas

beef. The specimen had the appearance of a brown stony loam
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resting on a pale adhesive clay. The herbage was cut on July 21,

and was composed as follows :

—

Gramineous herbage 95
Leguminous herbage . . . . , . . 3 • 100
Miscellaneous herbage . . . . . , .2,

The grasses proper aflforded the following percentages :—
Lolium perenne . . , . , . . , 88\
Agrostis sp. . . • . . , . , . ,7
Holcus lanatus 4
Cynosurus cristatus ^ }-100

Alopecurus pratensis

Poa trivialis

Festuca ovina et var.

The leguminous herbage consisted of small quantities of Trifo-

lium repens, Ti'ifolium pratense, and Lathyrus pratensis. Such
miscellaneous herbage as was present consisted of Ranunculus
acris.

No. 22.—A turf from Webb's Meadows, Longleat, Wilts.

This was drawn from grass land at least sixteen years old, which
has the reputation of being the best butter-making pasture on
the estate. Mr. Fry says the dairymaid can tell when the cows
are in this pasture, there being more cream and a different

flavour to the butter. When this land is mown the hay requires

a great deal of drying. The specimen presented the appearance

of a light-brown friable loam. The herbage, cut on July 24,

yielded :

—

Gramineous herbage

The grasses were composed as follows :-

Festuca ovina et var. . . . .

Festuca pratensis

Anthoxanthum odoratum ^
Cynosurus cristatus J

45
3 100

52;

57^

15
11

10 100

The leguminous herbage consisted of Trifoliiim pratense and
Lotus corniculatus. Six-sevenths of the miscellaneous herbage
was Plantago lanceolata, the remainder being Rumex Acetosa,

Prunella vulgaris, Ranunculus bulbosus, and Cerastium triviale.

During growth, the herbage of this plot was seen to be of a very

heterogeneous character.

No. 23.—A turf from St. Alger's Farm, Woodlands, near

Frome, Somerset—the' Selwood Forest district. The sample
was drawn from a .celebrated Cheddar cheese pasture. It used

F F 2
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to yield excellent cheese, which made the highest price in tho

district, but the produce has not been so good since the land

was drained some ten years ago. The specimen had the ap-

pearance of a light-brown loam resting on gravel. The herbage,

cut on July 25, yielded the following results :

—

Gramineous herbage . . , , . 88
1

Leguminous herbage 6 ^ 100
Miscellaneous herbage , 6 j

The grasses were made up in the following proportions :

—

Lolium perenne . . . . . . 86
Phleum pratense ....... 10
Holeus lanatus ....... 3
Agrostis sp 1

Alopecuruspratensisl,
^ ^^^^^

Foa. triviaus J

The leguminous herbage was exclusively Trifolium repens, and
the miscellaneous herbage Ranunculus repens. Of the three

turfs, Nos. 21, 22, 23, the herbage of this was the greenest, the

most homogeneous, and apparently the best.

No. 24.—Tliis turf was made up of five sections drawn from

five different fields in Romney Marsh, Kent, all fatting land.

The specimens were sent by Mr. Alfred Hutchinson, of New
Romney, Kent. The herbage, cut on July 23, contained :

—

VlOO

Gramineous herbage 79
Leguminous herbage ...... 21
Miscellaneous herbage ...... 0

The grasses comprised :

—

Lolium perenne ...... 07
Avena flavescens

Agrostis sp.

Cynosurus cristatus

I'oa trivialis

} »

j> a trace

100

100

The leguminous herbage consisted entirely of Trifolium repens.

My observation on this herbage in the third week of June
appears thus in my note-book :

" Very good
;
nearly all grass,

some clover, no weeds."

No. 25.—A turf sent by Mr. Thomas Nuttall, of Beeby
]\Ianor, Leicester. This turf was cut from the famous Stilton

cheese pastures in Leicestershire, and the specimen had the

appearance of a stiff rich brownish clay, easily drying. The
herbage was cut on July 30, and yielded the following results :

—

Gramineous herbage 58
Leguminous herbage 42 100
Miscellaneous herbage . , , , , . n trace,
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The gi'asses were represented in the following proportions :

—

Lolium perenne 67"

Dactvlis glomerata 26
Agrostis sp. 6 >• 100

Phleum pratense 1 2
Cynosurus cristatus/

The legnminous herbage consisted to the extent of over 98 per

cent, of Trifolium repens, the rest being Trifolium pratense.

The table (I.) showing the distribution of species, which is

given on page 438, may be regarded as a summary of the results

obtained. In it are named all the gramineous species, all the

leguminous species, and seven of the most noticeable miscel-

laneous species detected amongst the herbage of the twenty-five

turfs. Seventeen species of grasses are enumerated, but, if

Agrostis sp. be regarded as denoting two species and Festuca

ovina et var. as denoting three species, the number is brought

up to twenty, as compared with twenty-six species of grasses

found upon the water meadows, or with twenty species of

grasses which have been identified on the variously manured
plots in Rothamsted Park. The table is, of course, strictly

qualitative, and not in any sense quantitative. For example,

Briza media was represented by a solitary plant found upon one
plot only, and Poa annua, a weed grass, though recorded for

six plots, was never present save in very insignificant quantity.

The total number of leguminous species represented was only

four, as compared with seven on the water meadows and ten in

Rothamsted Park. The list of miscellaneous species might be
continued to a much greater extent, but the seven which are

enumerated in the table include the really significant ones, the

others being in very small quantity and more of botanical than

of agricultural interest. The table is further useful as being a

census of species, recording as it does the relative frequency of

occurrence, in different localities, of each plant mentioned. In
this respect the premier position is taken by Lolium perenne

amongst the grasses, and by Trifolium repens amongst the legu-

minous plants. The greatest number of species of grass which
occurred on any plot was ten on one of the Kent turfs (No. 2),

on the Stafford turf (No. 6), and on the Tipperary turf (No. 8) ;

the least number was three on the Herefordshire turf (No. 20).

Not one of the turfs was utterly destitute of leguminous plants,

though on fifteen of them only one species was represented, and
only on the Wexford turf (No. 16) did all four species occur.

It is possible, however, to present a quantitative view of the

results, as is done in table (II.) of percentages by weight of green

herbage (page 439). This table shows that in fifteen cases the
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gramineous herbage formed more than 50 per cent, of the total,

and that in the remaining ten cases the advantage was with the

miscellaneous herbage. In table (III.) on the same page, showing
the percentages by weight of species in the gramineous herbage,

only those species are recorded which were present to the extent

of at least 5 per cent, of the gramineous herbage. It may be
seen that Lolium perenne was first in twenty-one cases, Dactyiis

glomerata in two cases (No. 6, Staffordshire, and No. 9, Derby-
shire), Agrostis sp. once (No. 16, Wexford), and Festuca ovina

et var. once (No. 22, Wiltshire).

The remarkable proportion of miscellaneous herbage in some
cases, amounting indeed to as much as 89 per cent, on the

Somerset turf (No. 7), is probably to a great extent attributable

to the circumstances under which the turfs were allowed to

grow. Certainly, under the normal treading and grazing of

stock, such species as Achillea Millefolium, Leontodon sp., and
Kumex Acetosa, would never make the display which charac-

terised several of the turfs. An interesting case in point is

afforded by the Derbyshire turf (No. 9). This yielded as much
as 70 per cent, of Rumex Acetosa, and, without mentioning
this circumstance, I wrote to Mr. Gilbert Murray to ask whether
or not this plant occurs in any quantity on the pasture. His
reply, dated July 25, is

—" There is very little sorrel or sour

dock noticeable, and as the land is kejDt closely grazed I have

little opportunity of ascertaining the names of the grasses."

This quite coincides with the opinion I had formed that in well-

grazed pastures the bulky miscellaneous species are kept down,
whilst the freely tillering grasses supply a large ratio of the

effective herbage.

The principle of expressing the grasses in percentages of the

gramineous herbage only has been adopted because it serves

to bring out in a more significant manner the relative degree

in which the various gramineous species are developed. The
remarkable abundance which the figures assign to Lolium
perenne merely corroborates what had been anticipated from

constant observations of the turfs during growth. Dactyiis

glomerata, though a bulky grass and weighing heavily, was
present on only half the turfs ; and even in its greatest abun-

dance (the Derbyshire turf. No. 9) it made up only one-third

of the gramineous herbage. It is significant that not a single

specimen of Avena elatior was detected in the whole series of

turfs ; whilst the broad-leaved fescues, of which Festuca pra-

tensis may be taken as the type, made but (i poor show. As
regardg the leguminous herbage the preinier positiou is takeu
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easily by Trifolium repens ; whilst it deserves to be noted that

Medicago lupulina was uever once discovered.

The verdict which these turfs have given in favour of Lolium
perenne and Trifolium repens has led me to look elsewhere in

order to discover, if possible, any confirmatory evidence. In
France the rich grass lands of Normandy do not differ greatly

in their climatal surroundings from many of those of England,
and a knowledge of their botanical composition would for pur-

poses of comparison be very valuable. In a recently published

work, " Herbages et Prairies naturelles," the outcome of thirty

years' patient study and observation, M. Amedee Boitel, Membre
de la Societe nationale d'Agi'iculture, supplies information of

the kind required. The meadows and pastures of Normandy,
M. Boitel tells us, are everywhere of good quality. In 1885
very exact observations were made upon the pastures of Cotentin,

the native home of the Cotentin breed of cattle. A good
meadow situated near Saint-L6, due south of Isigny and west

of Caen, and resting on a schistose soil, yielded 50 per cent,

of gramineous herbage, 40 per cent, of leguminous herbage, and
10 per cent, of miscellaneous herbage. The grasses, arranged

in the order of their abundance, are :

—

Lolium perenne ^ Anthoxanthum odoratum, fairly
TT 1 1 i f very common ' •'

Holcus lanatus / •' common

Cynosurus cristatus 1 Agrostis alba
^

Dactylis glomerata I Bromus mollis >rare
Poa prat^ensis

j

Festuca elatior J
Poa trivialis J

The leguminous herbage is made up almost entirely of Trifolium .

repens and Trifolium pratense.

In the Duchy of Coigny, in the Department of the Manche,
the best pastures rest upon an old alluvium, enriched by the

calcareous detritus of oolitic rocks. The herbage is 60 per cent,

gramineous and 40 per cent, leguminous, the miscellaneous

species being utterly insignificant in quantity. The grasses are

the following :

—

Holcus lanatus, very common C3'nosurus cristatus"]

Lolium perenne 1 Poa pratensis V fairly common
Anthoxanthum odoratum >common Festuca rubra J
Bromus mollis J Dactylis glomerata, rare

The leguminous plants are chiefly Trifolium repens, Trifolium
pratense, and Trifolium minus, the remainder being Lotus
corniculatus.

The pastures of Isigny rest upon a very fertile fluvio-marine
alluvium, and are classed among the most fertile and the most
productive of France. Ope of these celebrated pastures, situated
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between tlie mouths of tlie rivers Vire and Aure, yielded 70 per

cent, of gramineous herbage and 30 per cent, of leguminous
herbage. The grasses are the following :

—

Ilordeum pratense, extremely Cynosurus cristatus"]

common Lolium perenne I in moderate
Avena flavescens, very common Dactylis glomerata

|
quantity

Poa trivialis, common Holcus lanatus J

The leguminous herbage is composed of Trifolium repens and
Trifolium pratense, the former largely preponderating. The
only miscellaneous weeds present are thistle and buttercup, but

these are utterly insignificant in quantity. Two other pastures

situated upon the right bank of the Vire have the same bo-

tanical composition, but with a larger proportion of leguminous

herbage; this latter indeed, chiefly Trifolium repens, probably

makes up half the bulk.

The pastures in the valley of the Auge are devoted exclu-

sively to the fattening of cattle and sheep, and, in examining
these grass lands, the obseiTer is at once impressed with the

purity of the herbage. Save for a few thistles and buttercups,

representing together not one-fiftieth part of the total herbage,

there is nothing but grasses and clovers. The thistles are cut

down and left to wither, in which state they are readily eaten

by the cattle. The herbage consists of from 50 to 60 per cent,

of grasses, and from 40 to 50 per cent, of leguminous plants.

The grasses are :

—

Cynosurus cristatus, very common
Lolium perenne \
Poa trivialis /

The other grasses are Anthoxanthum odoratum, Poa pratensis,

Dactylis glomerata, Hordeum pratense, Alopecurus pratensis,

Festuca rubra, Holcus lanatus, and Agrostis vulgaris, which
are present in only small proportions, about equally divided.

The leguminous herbage is almost entirely Trifolium repens, the

proportion of Trifolium pratense, which makes up the remainder,

being small. In fact, Trifolium repens is the most abundant
and the best grazed plant in these pastures.

Another pasture, situated on a slope above the same valley,

and employed for the fattening of horned stock—five acres

fatting four bullocks—is composed of 50 per cent, grasses and
50 per cent, leguminous plants. The grasses are :

—

Poa trivialis, very common Phleum pratense 1
Lolium perenne ^ Alopecurus pratensis I in small
Dactylis glomerata ^common Agrostis vulgaris [quantity
Cynosurus cristatus J Anthoxanthum odoratum J

The leguminous herbage is composed almost entirely of Trifolium

repens, the I'emainder being Trifolium pratense.
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It is not explained how the estimates given in the foi'e-

going notes on the Normandy pastures were arrived at, but it is

obvious that, throughout, a very creditable position is assigned

to Lolium perenne, whilst Ti-ifolium repens appears to be even

more abundant than the results obtained from my experimental

turfs would indicate to be the case in English grass lands.

But another piece of evidence, from a very high authority,

is forthcoming. In the second edition of Mr. Martin J. Sutton's

"Permanent and Temporary Pastures" it is stated (page 51,

footnote) that

—

" Sir John B. Lawes visited Leicestershire for the express purpose of

examining the famous ox-pastures of that county, and subsequently had
the herbage of the best two pastures carefully analysed. The report estab-

lishes beyond a shadow of doubt the fact that Lolium perenne is the grass

of which the pastures in question principally consist, and that it must have
existed in them for more than forty years, although during that time it

has never been allowed to seed. Further, it is clearly shown that the pas-

tiures actually owe their high reputation to the abimdant presence of peren-

nial ryegrass and white clover."

An interesting confiiTuation of this is afforded by the results

yielded in the case of the Leicestershire turf, No. 25.

Independently, however, of the testimony just given, I am
able, through the kindness of Sir John Lawes and Dr. Gilbert,

to quote here some extremely valuable quantitative results show-
ing " the composition of the herbage of very good fattening

pasture, Mr. Fisher's meadow, Market Harborough, Leicester-

shire." Sir John Lawes has subjected the herbage of this

pasture to botanical analysis on eleven occasions in four dif-

ferent years, namely, twice in 1879 (May 31, June 21), six

times in 1880 (May 20, 31, June 25, July 6, 21, August 6),

twice in 1882 (May 22, June 28), and once in 1888 (July 6).

From the figures recording the mean results for each of these

four years I have calculated the following mean percentage results

for the entire series of eleven botanical separations :

—

Gramineous herbage , , , . , , ,76]
Leguminous herbage . . . , , , , 21 [ 100
Miscellaneous herbage . , , , , , ,3)

The following are the mean percentages of grasses :

—

Lolium perenne 36^

Agrostis vulgaris 17
Poa trivialis 9
Cynosurus cristatus ; 8
Holciis lanatus G
Poa annua 5 VloO
Phleum pratense . . . , , . , ,5
Dactylis glomerata 4
Festuca ovina 2
Avena flavescens 1

Other grasses 7,
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The "other grasses" include nine species, but of these, Aira
csespitosa, Avena pubescens, Bromus mollis, and Festuca pra-

tensis were detected each in one year only ; Poa pratensis and
Briza media each in two years only ; Anthoxanthum odoratum
in three of the years ; and Alopecurus pratensis and Hordeum
pratense in all four years. The lowest percentage of Lolium
perenne was recorded in 1879 (28 per cent.), and the highest in

1882 (50 per cent.), but this species was always first amongst
the grasses, whilst no other grass secured for itself an invariable

position. Of the leguminous herbage more than 99 per cent, is

Trifolium repens, the remainder being Trifolium pratense.

It is with considerable satisfaction I avail myself of the per-

mission given me by Sir John Lawes and Dr. Gilbert to quote

these results, but I think it right to state that the whole of the

results obtained upon my own turfs were already in the printer's

hands before I had seen the figures just quoted.

In Mr. James A. Caird's valuable paper ' on " Recent Ex-
periences in laying down Land to Grass," he speaks of " the

evident pei'ennial nature of the ryegrass on Newcastle Town
Moor." And visitors to the Royal Agricultural Society's Show at

Nottingham in July, 1888, can hardly have failed to notice,

in Wollaton Park, the abundance of Lolium perenne near the

hoardings, and in other places where the herbage had been

allowed to grow.

During the season, and whilst the turfs were in growth, they

were inspected at Downton by many agriculturists from different

parts of the country, and the noteworthy preponderance of

Lolium perenne and Trifolium repens was obvious to all ob-

servers ; so much so, in fact, that before half the plots had been

looked at I got quite accustomed to hear the remark, " They
seem to be mostly ryegrass and white clover." Amongst the

gentlemen to whom I had the pleasure of showing the experi-

ments was Mr. William Young, J.P., an experienced Irish agri-

culturist, and the abundance of ryegrass led to some conversation

between us, as a result of which Mr. Young kindly sent me a

letter from which I extract the following salient points :

—

" I had paid a visit to Sharsted Court in June, 1884, and being pleased

with the appearnnce of the recently laid down pastures there, concluded to

adopt a modification of the seeding recommended by Mr. Faunce de Laune.

Accordingly, in the spring of 1885, having twenty English acres to lay

down, I adopted the seeding named below. The land was a good loam

resting on limestone rock and limestone gravel, it had been well manured,

and had grown a good crop of mangels and swedes—half the crop eaten on

the land by sheep, consuming at the same time cake and corn. It was

' Journal of tiic Itoyal Agr'milhirallSociety, Part I., 1888, p. 148,
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thoroughly clean ; the seeds were sown down with barley and grew well.

1 did not allow either sheep or cattle upon the young grass, but mowed it

for hay when the grasses were just coming into llower in 1886. It gave a

heavy crop of excellent hay, and since then it has been pastured by sheep

and cattle, eating cake most of the time.
" The grass seeds were obtained from two of the best known English

firms, were guaranteed pure, came iu separate bags, and were mixed under

my own inspection. The quantities used were, per English acre :
—

lbs.
I

lbs.

Meadow foxtail , ,10 Timothy .... 5
Cocksfoot . I ,7 Red clover (perennial) . 2
Tall fescue . i , 3

|

White clover (perennial) . 2
Meadow fescue . . 6

|
Alsike clover . . .2

V— . . y- '

37 lbs. per acre.

No appreciable difference, further than what might be caused by slight

variations in the soil itself, was observed between the seeds supplied by the

two firms.
" To see the effect, however, of an addition of perennial ryegrass I

added to the above seeding on one and a half acre, right across the field,

one bushel of perennial ryegrass (weighing 26 lbs. per bushel), say about

16 lbs, per acre. The result, broadly speaking, is that there is now no
difference in appearance between the portion in which the ryegrass was
sown and that where there was none. There is little ryegrass now in

either portion—about as much in one as in the other—showing that where
it was sown it has died out in three years to a considerable extent, and
where none was sown a small quantity has come naturally, either from
seeds being in the land or from falling oac of the hay chaff given the

sheep in racks in the pasture. The natural grasses and clovers have made
quite as good and thick pasture where the ryegrass was sown as where it

was not, but for the first hay crop and for the after-grass, and for the next
year's pasture, that in which ryegrass was sown was a much heavier crop.

" The net result is that I shall never again omit, say, 14 to 16 lbs. rye-

grass from any mixture for permanent pasture.

" Brockley Park, Stradbally, Queen's Co.

:

July 24, 1888."

In connection with tliis instructive record of Mr. Young's
experience, the following extract from Mr. James A. Caird's

paper, already referred to, is full of interest :

—

" The question as to the perennial nature of ryegrass cannot be said
to be solved by my inquiries. The opinions are nearly equally divided.
Some of my correspondents maintain that it dies out and utterly disappears
in two or three years, while others believe either that it is perennial, or
that it .seeds itself and so continues. There is, however, a nearly unani-
mous testimony in favour of sowing it in various quantities in permanent
grass mixtures, the object being apparently to secure a crop of some kind
while the grasses of more tardy growth are developing."

The results which have now been discussed are based upon
observations made upon samples of permanent grass lands ob"
tained from an area bounded by Lincolnshire in the north and
Devonshire in the south, by Kent in the east and Clare and
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Mayo in the west. It might be objected that the turfs were
not large enough to be representative, but it is very doubtful

whether half a dozen or even a dozen such turfs from the same
field would have yielded average results much different from
those actually obtained, or whether the relative positions of the

various gramineous and leguminous species would have under-
gone any material alteration. Again, although every species of

plant, identified upon each plot, was noted, the percentage com-
position by weight would no doubt have been different had the
mowing taken place earlier or later. With earlier cutting,

Alopecurus pratensis and Anthoxanthum odoratnm would have
made a better show, with later cutting the advantage would
have been in favour of Phleum pratense. And yet again, the

season is known to be a potent factor in determining the

character of the herbage of grass land. In their masterly

memoir describing the Rothamsted experiments upon the

mixed herbage of permanent meadow. Sir John Lawes and
Dr. Gilbert arrive at the conclusion ("Phil. Trans." Pt. I. 1880,

p. 405) that " a given quantity of gross produce of the mixed
herbage may be one thing in one season and quite another in

another season, both as to the proportion of the different

species composing it and their condition of development and
maturity."

Against such objections as I have endeavoured to anticipate

I venture to place one weighty circumstance, and that is the wide

area from which the twenty-five turfs were collected. When it is

remembered that these turfs were drawn from twelve English

and seven Irish counties, when it is borne in mind that they

were selected by men of sound agricultural experience as re-

presentative of the best old grass land of their respective districts,

and when it is recollected also that each turf continued to grow
upon its oviH soil, then it cannot but be admitted that the

general result should be trustworthy. And if there is one fact

which, more clearly than any other, is demonstrated in the

results obtained, it is the position taken by Ryegrass and

White Clover, which appear to constitute the backbone—if I

may so express it—of many of our best grass lands.

Though other profitable lines of inquiry are suggested by

the results which have been recorded, it is not possible to

discuss them within the limits of this paper. The method of

experiment which has been described might with advantage be

still further extended amongst the best grass lands of different

parts of the kingdom. By this means we should arrive at an

exact knowledge of the constitution of pasture herbage such as

we have never yet possessed, and the information would be of
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the greatest value in indicating the lines along \fliich the

methods of sound agricnltural practice should proceed.

I desire to thank all those gentlemen who were good enough
to send me samples of their grass land. My special thanks are

due to the President of the Surveyors' Institution pir. E. P.

Squarey). who possesses a wide and intimate knowledge of our

English pastures, and to !Mr. James Eobertson, of La Mancha,
Malahide. who enjoys an equally extensive acquaintance with

the grass lands of Ireland. To the kind introductions afforded

me by Mr. Squarey and Mr. Eobertson I am indebted for quite

one-half of the turfs included in the experiments.

XXni.

—

Pradiml Experiences in the Preparation of Food for

Stocl: By He>"BT F. Moore, Frome, Somerset.

DuBiSG the past few years a great deal of attention has been
directed, chiefly in Germany and the United States, to the

question of the preparation of food for the live stock of the farm,

chiefly and especially to the ideal proportions of food for various

purposes. Thus there have arisen chemists who wlU give an
exact food to produce a milk for a given purpose, the only factor

taken into account being the weight of the cow. This phase of

the feeding question is so purely ideal and so unpractical that it

is not likely to have any very long Hfe. Feeding—like all other

farming operations—depends so much on the resources of a farm
(the best being made of what is actually at hand, helped judi-

ciously, it may be, by purchases) that ideal feeding is next to

impossible. With, however, this aspect of the question, other

incidental matters have become involved, and these certainly

merit attention. In what form should food generally be given

to stock, and is there economy or loss in its more careful pre-

paration either by chaffing, mixing, cooking, or steaming ?

This is essentially a question for the practical man, and how far

the answer is regulated or modified by circumstances of locality

or management is weU worthy of attention.

In order to bring out a record of practical experience on this

point, I addressed inquiries to some two hundred well-known
agriculturists, asking them to give me their experience and prac-

tice as to (1) chaffing, (2) mixing, (3) cooking, and (4) steaming
foods. On each of these points questions were asked, in answer
to which I have obtained a vast amount of practical information.

The questions were as follows :

—
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Schedule of Questions.

1 and 2. [Do not relate to the subject under discussion.]

3. Do you use straw for feeding purposes ?

4. If so, what suhstitute do you use for litter, and what is the cost as

compared with straw ?

6. Is the straw chaffed ?

6. Is hay given chaffed or unchaffed ?

7. In your experience what usefulness or economy is there in using these

foods chaffed as compared with unchafled ?

8. What other foods do you generally use, and are they given mixed ?

9. If so, (a) What are the actual quantities and proportions of the

mixtures? (i) What are the quantities given per head per day? (c)

What are the times of feeding?

10. What are the foods you give to (a) Horses
; (6) Dairy Stock

;

(c) Fattening Beasts
;

{d) Breeding Sheep
;

(e) Fattening Sheep, and

(/) Swine, respectively ?

11. What are your general arrangements and methods of feeding in

summer and winter respectively ?

12. Do you use brewers' grains, and, if so, what is 3'our practice in

storing, salting, preserving, and feeding ?

13. What saving do you tind in the use of chaffed and mixed foods, and
how do the animals thrive, (rx) With regard to milk, butter, and cheese

yields ; and (6) With regard to fattening ?

14. Are you in the habit of cooking or steaming foods for your stock,

and if so, what is your practice?

15. What are the foods cooked or steamed, and the proportions of the
mixtures ?

16. What, in your opinion, is tlie cheapest method of cooking or steam-
ing foods ?

17. What benefit have you derived from the system?
18. For what stock would you recommend this method ?

19. Have you tried the giving of warm food and water in the winter to

dairy or other stock, and if so, with what result? '

To these questions tlie following are some of the answers

received :

—

Sir J. B. Lawes, Bart., F.U.S., LL.D., Hothamsted,

St. Albans^ llerte.

3, All oat straw ; some wheat straw. 4. No substitute.

6. Yes. 0. All chaffisd. 7. Much less waste.

10. No sheep are kept. Dairy cows (50 to GO) when iu milk hare
decorticated cotton-cake all the year round, about 4 lbs. per day in summer,
4 lbs. to G lbs. or 7 lbs. in winter, .according to the yield of milk ; also in

winter, 4 lbs. of bran per day, chaff" (half hay and half straw), mangolds,

60 lbs. to GO lbs. per day, according to the crop ; also ensilage instead of part

of the mangold.

11. Oxen fattening on grass in summer, 5 lbs. to 7 lbs. cotton-cake daily

;

' Where numbers corresponding to any of these questions do not appear in

the replies which follow, it should be understood that tlic question is answered
in the negative, or that tlie writer has no experience to record
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Sir J. B. Lawes—continued.

in winter, cotton-cake, sometimes maize or rice, mangolds, liay. Oxen
should increase about 1 lb. for each 10 lbs. or 12 lbs. of dry food consumed.

12. No.
14. No. The AN^oburn experiments, which were carried out many years

ago, were not favourable to cooking, and the more recent German experi-

ments are against it.

Mr. Henry Simmonds, Bearwood Farm, Wokingham.

3. Not to any very considerable extent
;

chiefly as a mixture with hay
ill equal proportions for chaff.

4. Moss litter is used, but only in a small way. Do not consider, to a

farmer, it can be economically substituted for straw.

5. Mostly ; but some long straw is given in racks to store cattle, with
oil- or cotton-cake. The cattle eat the best of it, leaving the worst to be
thrown out of the racks as litter.

6. ChafTed for sheep. The fatting cattle get a little long hay the last

thing at night. The horses have straw chaff, and two trusses long bay each
per week.

7. When chaffed, you can use inferior straw and fodder, making it palat-

able by mixing it with oil, treacle, or meal of many kinds, or with oil or

cotton-cakes. Cattle eat more in quantity than when the feeding stuffs are

given separate!}' with unchaffed straw, &c.

9. Feeding times : cake and meal night and morning, with hay-chaff;

roots after breakfast
;
hay, a little (long) last thing at night, say eight

o'cloek.

10. Horses: 2 bushels of oafs, ^ bushel split beans, with two trusses

hay and straw chaffed, per week per head, when in full active work. Dairt/

stock : Jersey herd kept for use of mansion only ; no roots allowed
;
only

hay, crushed oats and a little cake or bean meal. Fatting beasts : 6 lbs.

oil-cake, 2 gallons mixed meals, ^ to 1 bushel roots, with hay chaff and a
little long hay per day. Fatting sheep : roots, 1 lb. oil-cake, with malt dust
cr hay chaff daily. Pigs : cut roots, with beans and water for large stores,

or miller's offal. Fatting hogs : barley meal, sometimes peas or beans mixed
with the barley.

14-18. Nothing done in this way, It was carried on to some extent on
a neighbouring farm, but without any great success apparently.

] 9. Warm water given to dairy stock in cold damp weather is no doubt
good, and will greatly increase the yield of mUk and cream.

Mr. Martin John Sutton, of Dijsons Wood, Kidmore,
ReoAing.

3. Yes. 4. Peat-moss litter.

5. Yes. G. Principally unchaffed.

7. Great saving in using straw chaffed. Ilay is probably more economi-
cally used as chaff', but fattening cattle thrive better witli long bay before
them.

8. Waterloo round cake and linseed cake, not mixed. Tail-corn (ground)
mixed with roots or chaff, or both. Swedes, mangold, cabbage, sometimes
mixed and sometimes not mixed. When used with chaffed straw, generally
mixed with it.

VOL. XXIV.—5. S. G G
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Mr. Henry Straker, Riding Mill, Northumberland.

3. I have used straw and chaff this year for the first time, viz., that

from oats and tares, and the chaff therefrom, &c., so that not a basketful was
wasted, hut carefully stored as all came from the thresher. The tares wero
grown to feed off with sheep, but were obliged to be mown and won, for

good reasons
;
consequently had to be used for cattle.

4. Moss-litter at 30s. per ton at my station. I calculate 3 cwts. serve

as bedding for each beast in its loose box (cemented bottom and sides, no
drains, about 8^ feet square) three weeks, with frequent turnings over,

corners into middle and vice versa, and then carted straight away, and laid

on the grass-land at the rate of about 25 loads per acre—more if I can spare

it—not a drop of liquid manure being wasted.

5. Yes, and put into oblong boxes about 16 ft. x 3 ft. x 3 ft., standing

end on to and underneath two iron cylinder boilers, containing about 450
gallons each of water, which is boiled by steam ; and then a mixture of

2 lbs. of bran, 1^ lb. of crushed linseed, 1^ oz. of salt, 2^ lbs. of tare meal
(discontinued), per head per day, is stirred into this boiling water, left boiling

for two hours, and then run oil" in this state over the chafi" and straw, re-

maining so for 12 to 15 hours, and then served three times daily to the

cattle, viz., at 6, 12, and 6 o'clock.

6. I do not give any hay at all.

7. Chaffing absolutely stops waste, a given quantity feeding more beasts.

There is also less anxiety about fire when the cattle-man is feeding by
candle-light, when he has no long straw near him.

8. Four pounds of maize meal at 10 a.m., and 3^ lbs. bean meal at 4 p.m.

10. Horses when in full work get about 5 stoues of crushed oats each

per week, with long hay ad libitum, and a bran mash, with a little boiled

linseed in it, twice a week during winter weather, the oats being reduced

greatly when the weather stops work.

17. Every particle of chaff off the oats and also from the tares, as

well as all straw, old and new, I used up as already named. "With a fiixed

8 h.p. engine, chaffing of straw, crushing of oats for horses, peas, beans,

cake, linseed, &c., is done, as well as the boiling of the water for the cattle

" soup," all being done by the hinds from time to time as required when
their horses are not at work.

18. For milking cows I think it first-rate. For fattening beasts I am not

satisfied with it, as I have only sold six fat animals out of 32 which I

" boxed " last November, the other 26 being still on hand. No doubt the

inferiority of the tare straw, &c., which was bleached with high winds and
heavy rains, to some extent accounts for their slowness in feeding ; also they

were put up too late, as the cattle house was under repairs, and the pastures

were so bare (and not very good any part of the year, through the drought)

that they lost a good deal of what " Iyer " they had gained on tlie grass.

I am not satisfied again, because the fat heifer I got fairly weighed before

and after death only realised 55 per cent, of dressed meat—she was a picked

one. The remaining ones are, many of them, too big-bellied ; there will be

too much ofial
;
Ihey are fairly fat big beasts, but not typical fat beasts. I

tried this " soup " over chaffed har/ Avith more meal, &c., in it many years

ago, and the result was similar. I have a strong opinion of chafled straw
steamed, having either oil or treacle, with meal, &c., added while it is very

hot, which answers better than giving the cattle so much sloppy food.
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Mr. W. T. SCARTH, of Westside Rouse Farm, Darlington.

3. I use oat and barley straw and wheat chaff for pulp.

4. I use moss-litter, which costs about 30s. per ton, whereas straw costs

about 31. 10s per ton, and 41. this year.

5. The straw is chaffed for pulping purposes.

6. Hay is given both chaffed and unchaffed ; used mostly chaffed for

horses and sheep, and given whole to cattle.

7. When chaffed there is less waste.

8. I use for cattle pulp containing a little salt, straw, cotton cake, meals,

and turnips, and for sheep cake and oats mixed, and cut turnips.

9. (a) About two parts cotton to one of linseed, (b) Three stones of

pulp in the morning, three stones of sliced turnips at noon, and three stones

of pulp in the evening, (c) Morning, between 6 and 7
;
noon, 12

;
evening,

4 o'clock.

10. (a) To a ho)-se, 1^ peck of corn per day, and cut hay. (b) To dairi/

stock, hay and cotton cake, (c) To fattening beasts, pulp containing cotton

and oil cake, and ground oats, {d) To breeding sheep, a small feed of turnips

a day, and a little chopped hay and a few oats, (e) To fattening sheep, oats

twice per day, and cut turnips on tillage land, with a little chaff.

11. The above (No. 10) is winter feeding. In summer cattle graze in

pastures, with 3 lbs. of cotton cake per head
;
sheep graze and get nothing

else.

13. (b) They feed and digest their food better.

14. I have always steamed chaff and barley meal for young cattle,

15. A mixture of meal and chaff, and given cold.

16. By utilising the waste steam of a fixed engine, and also by using

Barford and Perkins's steaming apparatus.

17. It keeps cattle in good health, and they thrive better.

18. For all stock except sheep.

Mr. Thomas Jennings, Staincross, Barnsley.

3. I have partially for a number of years.

4. I have had no need to buy, as I have always been able to grow more
than I could consume in straw-yards.

5. Yes.

6. Mostly unchaffed to milch cows ; chaffed and mixed to others.

7. I consider a very great economy is derived by chaffing, mixed with
meal and pulped roots. Young stock especially will thrive well at a mini-
mum cost per head.

8. Linseed and cotton-cake : two-thirds former to one-third of latter.

Peas and Indian corn, with a little bran. Seconds wheat, barley, &c., for

swine.
10. Horses : Com, peas, maize. Dairy stock : Turnips, limited, twice

a day ; one feed of chaffed straw and meal and hay : and cake once a day.
Fattening beasts : Turnips twice, chaffed straw and meal, and cake. Breeding
theep : Turnips ; to graze after November

; no corn or cake. Fattening sheep :

Chopped turnips, with cake, mixed. Pigs : Mixed seeds, &c. &c.
11. Cattle generally have been kept well in early spring, so that the

early grass with a little help has soon made them fit for butchers, so as to
procure the best prices for grass beef. In winter arrangements have had to
be made according to circumstances, and to the outlook of the future. Sheep
in like manner.

G G 2
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Mr. Thomas Jennings—continued.

13. (a) Chaffed food, or " lick," as it is termed here, causes both milk
and butter to be sweeter and of better quality, and free from taste of turnips.

(6) It is very useful, as it qualifies to a considerable extent the other foods
given, and causes the animals to make beef more rapidly.

Professor J. P. Sheldon, Sheen, Ashbourne, Derbyshire.

3. On my father's farm we used a large quantity of oat straw as food for

cattle, and a little for sheep, in the winter months. One way of using it was
to chaff it, mix pulped turnips with it—enough of the pulp to thoroughly
moisten it—and also some kind or other of meal that was cheapest and best

;

the chaff, after mixing, lay in a heap for twenty-four hours or so, during which
time it grew warm, and the straw was thoroughly softened. Another way,
chiefly with yearlings and stirks, was to put the straw out-of-doors for a few
days, either to be rained on or to have water thrown on it ; in this way it

was thoroughly softened, and the labour of digesting it was correspondingly

diminished. Cake and turnips were also fed to young cattle eating the straw
—the cake broken and the turnips sliced—and they always grew remarkably
well.

4. I hold to the belief that litter, generally speaking, is a superfluity and
a waste, though I am aware that it is commonly used for horses, cattle, and
pigs. I know from experience that pigs do not need it, if only they have
boards to lie on ; the same is just as perfectly true in reference to horses, if

their stalls are well planned and drained. For my cows of all ages I have
never used any litter at all ; the stalls are smoothly paved with freestone,

and there is no need whatever for litter.

6. I do not think all the straw ought to be chafl^ed. One feed a day, at

all events, ought to consist of unchaffed straw—of straw that has beforehand

been well soaked with water.

6. I seldom chaff hay except for my horses. I find that my cattle do
very well with it unchaffed ; and I have made some very good beef from
cake and unchaffed hay. At other times I have given to fattening cattle

one or two feeds a day of chaffed hay, with which one or more kinds of meal
have been mixed. Cattle ruminate all the better if they eat unchaffed hay;
they eat chopped hay too greedily as a rule. In any case it shoidd be chaffed

in inch or three-quarter-inch length, in order that it may demand mastica-

tion.

7. Whatever gain there is in using chaffed instead of unchaffed straw

and hay consists, first, in the facility it lends to the employment of various

meals, which are so readily mixed with chaff; and, second, in the

moistening and softening which chaff usually receives before it is

eaten. Unchaffed straw and hay may, however, be moistened and softened,

and thereby much improved, inasmuch as the softening prepares it for the

stomach, and makes it all the more easily digestible.

8. I use maize, rice, pea, and bean meals, always mixed with chaff that

has been moistened with water. I also use a good deal of linseed and de-

corticated cotton-cakes. I should seldom use linseed-cake, save to cows in

milk, and to yearlings, if only my cattle would eat enough of the cotton-

cake. As a matter of fact, they will not eat enough of it, particularly when
out at grass; and I induce them to eat more by giving them half cotton and
half linseed. My land does not scour, or I should use the undecorticated

cotton-calie, I think.
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Professor J. P. Sheldon'—continued.

9. (a) I generally use about four quarts of meal to each bushel of chalF,

first moistening the chafl"to make the meal stick to it. (6) I never pretend to

weigh or measure the food out to the cattle, specially to fattening cattle. I

give them all they will eat with a relish—all they will eat up cleanl}'.

(c) The feeding hours are about 6 and 10 a.m., and 12.30, 4, and 8 p.m.

10. To hones, hay, hay chaff, maize, and pea meals, split beans, boiled

linseed. To cattle the same, except the beans and the linseed, instead ofwhich
they have cakes. To fattening beasts, as much linseed and cotton cake as

they will eat, along with hay ad lib., and sometimes chaff and meals.

11. In winter as ahove in the stalls. In summer my feeding cattle have
all the linseed and cotton cake they will eat out on the grass.

12. I do not use them. Were I a milk-selhng farmer I should.

14. No. Damping the straw or chaff, as before described, is equal or

superior to steaming, and much less costly and troublesome.

Mr. Richard Strattox, of The Duffryn, Newport,

Monmauthshire.

3. Yes. 4. I use moss litter when short of straw.

5. Xot as a rule. I prefer to feed it long, and litter the cattle with the

refuse. I only chaff in years of scarcity like the present.

6. Unchaffed generally, excepting as above, when it is cut and mixed
with straw.

7. ChaiEng does not pay for the labour. Cattle are far less liable to get

out of health on long food.

8. I use cake and meals, generally mixing the latter with a little chalf.

The kind of food varies according to prices.

9. (a) Nothing definite. (6) Varying, according to age of animal, from
2 lbs. to 12 lbs. (c) Morning and evening with cake and corn

;
morning

and evening and middle-day with hay and straw.

10. I have no hard-and-fast rule, but buy what I consider cheapest.

11. Dairy cattle have only grass in summer. I'attening cattle have a
little cake or meal.

12. Sometimes ; I use them fresh.

13. I find no saving as a rule, but when keep ia short it is sometimes of
necessity to consume all straw and litter with moss.

Mr. J. Brockie, of Golden Grove Home Farm,
Caimai'thenshire.

3. Yes ; for both horses and cattle, but not chaffed.

4. Plenty of straw for feeding and litter.

5. No. Have tried it, but do not approve of it. Not one of our farmers
can say it is good for anything but cheating the animals by mixing the good
with the bad. I let the animals pick out the best straw for feeding, and
litter them with what they refuse to eat.

6. Unchafled when given, for the reason stated above. No broken-
winded horses on the farm, as they eat nothing but clean sweet fodder.

7. Unchaffed. Animals in better condition, and a great amount of
labour saved. What have animals got teeth for.^

8. Oil-cake and grain.

9. (6) Only a little, not weighed, (c) Morning, noon, and evening.
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Mr. J. Brockie—continued.

10. Horses : straw unchafFed and swedes, as much as they can eat, and
1^ bushel of oats uncrushed, and swedes uncut. Dairy stock: straw and
hay, mangolds, and corn. Feeding beasts : turnips uncut, straw, and corn.

Breeding ewes : hay, turnips, and grass. Feeding sheep : turnips, corn, grass,

and hay.

11. Out-of-doors in the summer; in-doors in the winter. Turn out to

graze in May, and turn in about November, guided by weather.
14. Have tiied cooking for two winters, but shall not do so again. Stock

did not do so well when tui'ued out to graze.

Mr. T. DuCKHAM, Baysham Court, Eoss, Herefordshire.

3. I use all the barley and oat straw for feed, not chaffed, for cattle.

Oat or wheat straw chaffed with fodder for horses. Wheat straw for

litter.

4. Not any. 5. For horses only,

6. Hay, chaff, pulped roots, and meal, for fattening cattle and calves,

with a little hay in the racks at night.

7. There is less waste of hay, animals consume it quicker, and the food

is more readily assimilated.

8. I never separate the chaff from cavings in thrashing. My store cattle

and breeding cows live exclusively on two feeds of cavings mixed with the

must from cider-making during the season, followed by pulped swedes or

turnips, and supped with barley or oat straw. When short of roots, or the

cavings have suffered damage from rain during harvest, I apply linseed tea,

boiling hot.

9. (a) Peck of linseed to 20 gallons of water. (6) As much as they will

clear up. (c) Early morning, noon, and six in the evening.

10. Horses : clover or hay and straw chaff, equal parts, with crushed

oats, bran, and linseed tea. Fattening beasts : hay, chaff, pulped roots, meal,

oil-cake, and a little hay at night ; oil-cake early in the morning. Breeding

sheep run the pastures until within a few weeks of lambing, with a few
turnips ; before lambing they are on turnips by day, in lambing-fold at night,

with an allowance of fodder. Fattening sheep : folded on roots ; linseed

cake, hay, chaff, and meal.

11. In summer fattening cattle have cake in boxes on the pastures; fat-

tening sheep, cake and corn on clovers. In winter: Reply given in No. 10
query.

17. My breeding cows and store cattle, kept in the way described under
the heading ' Mixed Foods,' are always in excellent condition and very healthy.

Using the chaff with the cavings induces the latter to be all consumed in

the manner described.

Mr. Robert T. Williams, Waterloo Farm, Fromefield, Frame.

3. I mix a small quantity with hay chaff, which I buy. I consider it

improves the feed.

4. Straw for litter, which I have to buy.

5. Yes, with hay.

6. Ilay, given night and morning, unchaffed ; cliaff as the second meal.

7. I steam the cliaff; it creates an appetite, and the corn (meal) is mixed
with it, and, sticking to the chaff, there is no waste, I find also that cows
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Mr. Robert T. Williams—continued.

having steamed chaff only reqiiire water once a day, wLUst the others need

it twice a day.

8. Oil-cake, barley meal, bran, and maize meal. The barley meal and
maize meal are given alternately.

10. Horses : hay, and bruised oats and bran. Cows in Milk : 2 lbs. per

day oil-cake, 1 lb. per day barley meal or maize meal, 2 lbs. per day bran,

and 4 lbs. per day chaft'. Hay directly after milking ; chaff at 11 a.m. ; oil-

cake at 2 p. jr., and after being out for an hour or two
;
hay the last meal in

the evening, about G p.m., as much as they will eat without waste. I do
not weigh this. Stcine : PoUaids and house refuse. Three days before and
after farrowing they have bran ; then pollards and bran, adding barley

meal and milk as soon as the young begin to eat. Fattening pigs: one

bucket of pollards, one barley meal, and one of maize meal, steamed in

dairy wash.
11. In summer grass only. The previously mentioned rations are given

from October to May.
13. (rt) No opportunity yet of testing, (b) "With regard to pigs, I should

say 25 per cent. I consider them much healthier. They eat and lie down,
never hunting round the sty for grit to aid digestion.

14. I steam all the food by means of a five-horse-power steam boiler.

15. Pollards, chaff (hay and straw), barley meal, maize meal. In fact, I

should steam all meals for the cattle. Proportions already given.

17. A great saving of food and labour.

18. For all stock in the winter
;
fatting animals all the year round.

19. The cooked food is al' given warm. This winter the cows at the home
stannen have had warm water—that is, the chill taken off, say from 55° to

60°.

Mr, Chakles Howard, Biddenham, Bedfordshire.

3. Yes, cut up with hay.

4. Use no substitute, but reserve enough straw for litter.

5. Yes.

6. A small portion unchaffed ; the bulk chaffed.

7. In my opinion it is more economical to chaff food, as the animals can-
not separate the cake flour and roots so easily from the chaff, particuhirly if

damped somewhat more than the roots would damp it of themselves.

8. I generally boil some tail wheat or barley, as the case may be, and
throw over the chaff, and then add mixed flour, linseed, and undecorticated

cotton-cakes. This season, having plenty of potatoes, and being cheap, I

have boiled them, and thrown them over the chaff'. The bullocks have done
remarkably well.

9. 5 lbs. to 6 lbs. of mixed cake, 7 lbs. to 8 lbs. of mixed flour, with the

warm chaff, as above. Animals fed morning, noon, and evening.

10. Horses : Hay and straw chaff, oats, split beans, and maize. In sum-
mer, besides the corn, trefolium, tares, clover, and grass. Dairy stock and
fattening beasts.—See answer to No. 8. Breeding sheep : A month or six

weeks before and after lambing, some dry food with oats and cake ; on grass,

if possible, before lambing. Fattening sheep : roots, clover-chaff, split beans
and peas, linseed and cotton -cake, oats and a little malt. Pigs: pollard,

mixed flour, and potatoes.

11. The winter arrangements are described above. In summer the sheep
are in clover, tares, trefolium, cabbages and grass, with cake and corn}
cattle are on the pastures, fatting bullocks getting a portion of cake.



456 Pradical Experiences in the Preparation of PooAfor Stock.

[For Schedule of Questions, see page 448.]

Mr. Charles Howard—continued.

13. My experience is that cattle thrive much better on chafl'ed and
mixed foods.

IG. I use a forty-gallon iron furnace, in which the food is boiled as de-
scribed in Answer 8.

17. Inferior chaff of hay and straw may be sweetened and made palat-
able, the animals doing well.

18. All kinds of cattle. 19. Yes, and with the best results.

Mr. Joseph Paget, of Stu^ymvood, Mansfield.

8. Yes ; all the oat straw and part of barley straw is eaten.

4. Wheat straw is used for litter for hunters and carriage-horses, and for

thatch, and barley straw for litter for cattle. Sometimes moss litter is pur-

chased ; it is cheaper when wheat straw will sell for 3/. to 3/. 10s. per ton.

5. During winter a large proportion is chopped up for sheep and mixed
with their corn, flour, and cake. Oat straw is also chopped up to mix with
com for cart-horses, and corn-flour or cake for cattle when milking or feed-

ing. Barley straw is more frequently chafl'ed for the same purpose for store

cattle, but the great bulk of straw for the cattle is eaten long.

6. Unchafied, unless it be inferior hay, to mix with straw.

7. I have come to the conclusion that there is no advantage in chaffing

straw, except to mix with other food and prevent the waste of flour, or

for sheep, which waste long straw very much. The cattle leave the long
straw given them in racks, like horses, and waste little. That which they

do not eat serves for bedding.

8. Crushed oats or barley, mixed with decorticated cotton or linseed

cake.

9. (a and b). See Answer 10. (c) Milking cows : 6.30 to 7 a.m.,

turnips or mangolds, after milking; 11.30 a.m. to 12 noon, cake, corn, and
chop ; 2.30 p.m., hay ; 5 p.m., turnips or mangolds, and straw after milking.

Sheep: cake or corn with chaff' from 9 a.m. to 10 A.M.

10. Horses : one bushel of oats per week (except when out at grass), hay,

sometimes a little bran and chopped straw. Milking coivs : 8 lbs. of linseed

or cotton cake and oat flour mixed (generally equal parts) to the best

milkers ; less to others, unless they are to be fed ; little or none in summer
when butter is cheap ; 40 lbs. roots, G lbs. hay, 10 lbs. oat straw long, and
2 IbF. chafl'ed. Feeding beasts : 4 lbs. cake, 4 lbs. corn, 7 lbs. hay, 60 lbs.

roots and oat straw, ad lib. Breeding sheep : ^ lb. maize before putting to

the ram ; afterwards about ^ lb. corn or cake till they lamb ; then 1 lb. oata

or cake till the lambs are weaned. Feeding sheep: from ^ lb. to 1 lb. cake

and corn. Stvine : sows in pig and stores, boiled roots and swill
;
feeders,

1 lb. barley meal, increased to 2 lbs. in addition, and afterwards increased

to 7 lbs.

11. Lambs are put on rape aa soon as clover loses its quality, in Sep-

tember or October ; afterwards on rape and white turnips, which are

drilled in alternate three rows, the latter being chopped ; then on turnips

only. Breeding ewes have white turnips, and then swedes, and Anally

mangold-wurtzel given whole on grass. Cattle begin with white turnips,

then they have swedes, and Anally mangolds. We do not like to give the

latter to any stock before March, as they are apt to produce scouring.
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Lord Arthur Cecil, of Orchardmains, Innerleithen^ N.B.

3. We feed oui" farm horses on straw (oat) almost entirely, though to

mares getting heavy in foal, ahout March or April, we give a little hay.

4. We are breeding horses largely, and where the colts and brood mares
can run in and out we find moss litter, at about 30«. per ton, better than
straw. We do not like it, however, where horses have to stand constantly

on it, as it draws the soles of their feet.

5. No
;
though we use it chafied in our steamers, 6. Both.

7. By chaffing and mixing the chaff with oats we save nearly two bushels

of corn to each pair of horses in the week, and keep our work-horses much
better in health and condition. AVe have never, amongst upwards of CO
horses, had a case of gripes since we used the mixture (five years).

8. We boil and steam turnips, bran, cut hay, beans, and barley, and each
horse, when at work, gets half an ordinary stable pailful every night, at

6 P.M. Young horses and brood mares get it twice a day, or once, according
to the kind of land or pasture they may be going on to substitute grass.

9. We vary the proportions of boiling considerably, according to our
observations on the dung of the horses, adding or withholding bran chiefly,

which is done by the one man responsible for the health of all the horses, as

he serves it out of the cooking pans. The times of feeding vary according

to the time of year.

10. We give our breeding sheep nothing but hay on the hill. The low-
land portion of our flock are on turnips for three hours daily from November
till April, if the turnips last as long ; we do not fatten any. Cows thrive

weU on something the same kind of boiling as the horses.

14. Yes.

15. Barley, beans, cut hay, and turnips, and mixed with bran as it comes
out of the steamer. The proportions for horses require great skQl and know-
ledge, and should depend greatly—first, on the kind of horse

;
secondly, on

the other feeding ; and thirdly, on the time of year.

16. We use a series of steamers made by Messrs. Barford and Perkins,

and which are attached to a small engine, which pulps the turnips, cuts the
hay, crushes corn, »S:c., while the steamei-s are working. This we find quite

invaluable ; but for a small scale a common boiler with a steamer on the top
does very well.

17. It is the only way to bring out draught horses, healthily and cheaply,
in the winter time. The boiling supplies the place of grass.

18. Draught horses and cows.

19. It is always done in the west of Scotland.

Mr. John Watts, Falfeld, Gloucestershire.

3. Yes. 4. Peat moss litter ; less than half. 5. Yes.
G. Unchaft'ed chiefly

;
early in the morning and last thing at night, chop

being given throughout the day.

7. The economy in chaffed fodder is in some seasons very great, inasmuch
as very inferior stuff might be steamed and mixed with pulped roots or other
succulent food, sprinkled over with a little fenugreek, thus making a palat-

able mixture for store cattle
;

whereas, if given unchaffed, it would be
attended with great waste.

9. Chaft" ad lib. ; about 100 lbs. of swedes for fatting cattle, with meal
and cake ; 20 lbs. to 40 lbs. ditto for stores, according to age, with a little

meal or cake,
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Mr. John Watts—continued.

10. Horses get straw cbafF, with some hay, and two hushels of crushed

oats per week. Dairy stock : hay, if possible ; if mixed witli straw chaff,

2 lbs. cotton-cake per day extra ; straw chaff scalded with boiling linseed

tea, and pulped roots. Fattening cattle : as much as they can eat of chaff

scalded with linseed tea, about 100 lbs. of swedes, 4 lbs. of meal, and 4 lbs. of

cake. Breeding sheep : roots and hay. Fatting sheep : ditto, with corn and
cake, about ^ lb. each. Stvine : grass run as long as possible, with a little

dry corn. Fatting pigs: pulped roots and grain, with barley, wheat, and
other offal corn, ground.

11. In summer most of the cattle, horses, sheep, and pigs are out at

grass—except calves under a year old. In winter all are brought to the

yards that room can be found for ; some remain out all the winter, having a

shed to go in—a plan which might be practised to advantage.

12. Not more than can possibly be helped, and then for pigs only, having
generally a fair supply of roots or cabbages.

13. If dairy cattle are in loose boxes or open yards they often waste a

great deal of hay, if unchaffed ; but if they are tied up and have proper feed-

ing mangers they are very contented with imchaffed hay, and thrive quite as

well, saving the labour and expense of cutting and mixing. Fatting cattle

would be better fed with chaffed and mixed food, to get them to eat as

much as possible.

14. For years our practice has been to steam the chaff used for every

kind of horned cattle and horses, with boiling linseed tea thrown over the

chaff required for twelve hours' consumption. The chaff is well mixed up
and the steam confined, which in a very short time ferments and gives the

whole mixture a very sweet-smelling Havour which the stock very much
relish. To this is added the allowance of roots and meal for the respective

classes of cattle to be fed.

15. For fattening cattle, two-thirds hay to one of straw ; for store cattle

and horses, all straw, should hay be in limited supply, as is the case this

year.

17. That good use may be made of both hay and straw which might
have been damaged by weather daring harvest.

18. To all kinds eating hay and straw.

19. Always to very young cattle
;
quite agree to it for old ones.

Mr. F. K. Moore, Littlecott, Upavon, Wilts.

3. Cut into chaff, mixed with hay
;
say one-third straw and two-thirda

hay.

4. Wheat straw for litter
;
barley or oat straw for cutting into chaff.

5. Yes.

6. All hay is chaffed, either with or without straw, which is a great

saving, and doubly pays for the extra laboui".

7. Hay will go much further
;
sheep will eat it up cleaner, and lie down

and rest afterwards.

8. Best linseed-cake, old English beans, meal, pollard, malt dust.

9. (h) Half lb. per day for stock things, (c) Morning and night for

fatting sheep
;
morning for stock.

10. Breeding sheep : cut hay with little straw, small quantity of roots.

Fattening sheep : cake and beans, with a little meal, two or three times a

day, with cut roots, cut hay, and uncut hay ; also a little green food.

12. Brewers' grains are very good for breeding ewes if procurable daily.
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Mr. Sanders Spencer, St. Ives, Hunts.

3. Yes ;
chaffed, and mixed with a very few pulped roots, cotton-cake

and cocoanut meals.

4. For the cattle the litter from the piggeries is used.

5. Yes.

6. A portion chaffed with the straw, the remainder given long.

7. A considerable saving in quantity used, and greatly increased facility

in the admixture of other foods.

8. Principally foreign products, including foreign grain.

10. Horses : oats and maize. Dairy stock : roots, cotton-cake, and cocoa-

nut meals, mixed with hay and straw chaff. Pigs : bran, sharps, English

and foreign wheat and barley (ground), beans, maize, cocoanut meal, cotton-

cake meal, roots, green clover and lucerne, growing grass, &c.
14, 1 have only attempted with pigs.

17. None : but a considerable loss.

18. Not for pigs.

19. I have found the mixing of the pigs' food with warm in place of

cold water result in great benefit, especially with young pigs and sows
suckling.

Mr. Egbert Turnbull, The Mount, Wolverhampton.

8. Yes. Oat-straw and hay are chaffed and mixed with pulped swedes.

Barley-straw is sold to mattress-makers unless it contains a good proportion

of clover. Barley-straw is never given to cows in milk, as it tends to ' dry

'

them. Barley-straw may with advantage be given to cows that are difficult

to 'dry,' but it should be chaffed and mixed with hay-chaff and a little

boiled linseed. Cattle largely fed on oat-straw are usually afflicted with lice.

4. When straw is not plentiful the horse-manure and bedding is spread

daily on the meadows, and the straw, after a drying wind, is raked up, and
is used for bedding young stock. The oftener straw is dried the further it

goes as bedding. When straw is dear the cows have sparred floors— 1^ x 3J
spars resting on 4 x 5| supports. In-calf cows and cows in milk are always
liberally bedded, however dear straw may be. When sparred floors are used
the bedding goes as far again, and the cows are much more easily kept clean

than when they stand on a flagged or boarded floor bedded in the usual way.
6. Yes, to some extent to cows in milk and for feeding cattle. In-calf

cows and heifers and young stock get long oat-straw at night and for the

first foddering in the morning. The rough leavings are used for bedding.
Wheat-straw is always chaffed for cattle. It is a good plan to chaff wheat-
straw a few months before it is required, and to mix 1 cwt. of pulped roots

with 1 ton of straw. Green clover may be mixed with the first thrashings

of straw in the autumn—a thick layer of straw and a thin layer of clover.

The clover improves the flavour of the straw.

6. For cows in milk, two-thirds hay and one-third oat-straw are chaffed

and mixed with pulped roots when roots are plentiful, otherwise with boiled

linseed, crushed oats, and Indian corn, for all fodderings except the first in

the morning and the last at night, when the best long hay is given. Cows
are liable to lose their cud unless they get at least one foddering a day of
long hay. When hay and straw are good in quality, neither are chaffed for

young stock or in-calf cows and heifers, unless roots are scarce, in which
case straw and hay are chopped and mixed with roots for two fodderings.

7. Cows with defective teeth, and young stock when they are getting

their teeth, eat chaffed food more readily than long hay and straw. W^hen
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Mr. Robert Turnbull—continued.

straw and hay are inferior in quality tlirough long exposure in harvesting,

the quality can he raised to the right standard by the admixture of meal
and linseed. Some cattle will well-nigh starve rather than eat inferior hay
and straw unchafled and unmixed with meal or roots. Hay and straw,

when harvested very dry, are more readily digested after being chaffed and
mixed with roots or linseed, and allowed to stand 24 hours before being fed

to the stock.

8. Linseed-cake, crushed
;
pea-meal ; the Driffield Company's undecorti-

cated cotton-cake ; malt culms ; crushed oats ; bean-meal ; cotton-cake in

the early summer months, and when roots are plentiful ; linseed-cake when
grass is scarce ; bean-meal in preference to cotton-cake when beans are

cheap. My experience of cotton-cake is that it helps to make butter firm,

but when fed regularly to cows it weakens their breeding powers. Sweet
skim milk : when cattle are in low condition skim milk and cod-liver oil

are amongst the best restoratives. Treacle to dairy cows for a week before

and after calving,

9. The proportion of each description of food must be regulated by the
weather and the end in view, A liberal supply of carrots in severe weather.
Cows: in winter, 5.30 a.m., long hay; 6, Imseed-cake

; 8, chaff", pulped
roots, &c.

; 11, ditto ; 3 p.m., ditto
; 5, long hay.

10. Horses : clover, hay, carrots, crushed oats, bran, and 1 lb. of linseed-

cake daily to cart-horses, wheat-straw, oat-straw. Dairy stock : clover and
meadow hay, linseed-cake, oats, bran, Indian corn, carrots, swedes, golden
tankard mangold, cabbages, tares, pea-meal, oat-straw (if well got, not
otherwise). Fattening cattle : winter-sliced swedes, oat-straw and hay
chaffed and mixed with meal, long hay at night. Fat cattle thrive better on
sliced roots than when fed ou pulped roots ; sliced roots appear to cause a

better flow of saliva than pulped food, and as stalled cattle get no exercise

this is a very important consideration. The sweet juice of swedes appears

to agree better with fat cattle than pulped roots that are slightly fermented.

Fat cattle, after eating sliced roots, rest and sleep more contentedly than
after a meal of pulped food. Sheep : white turnips in the early winter,

then swedes, hay and pea-meal, malt culms and cake, the proportion depend-
ing on the weather. Swine : boiled potatoes and barley-meal.

11. Constant change of pasture. I prefer to stock heavily early in the

season, and to graze cattle not under two at May-day that have good coats

and are fully 50 per cent, carcass weight to begin with. I prefer cattle to

have never been housed or in a covered yard, and cattle never to have tasted

artificial food. Cattle reared on milk, grass, and hay, I find graze better

than cattle raised in the turnip and straw districts. No cattle graze better

than Cumberland bullocks, which are usually fed on grass in summer and on
hay of prime quality in winter. Rock salt shoidd be placed in every pas-

ture. In very hot weather, when flies are about, both fat cattle and dairy

cattle should be put in cool yards in the heat of the day, and should be
supplied with tares, ryegrass, clover, lucerne, &c. I always like to have a

ryegrass pasture in May and June, to put young cattle and calves in when
old pastures have a scouring effect. Ilyegrass is much safer than cotton-

cake for young stock.

12. No. I keep pastures well eaten down, believing that grass contains

more nutriment when it first springs than at any other stage of growth.
Pastures are cleared for a fortnight at a time, or longer in dry weather.

Stocked at May-day, after the first month they are rarely grazed more than a

fortnight together, I attach great importance to a constant supply of pure
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soft water, and to fi-equent change of pasture, especially where sheep are

concerDed. I prefer seeds for sheep to old pasture ; white clover when the

land is strong and rich.

13. When hay and straw are chaffed there is less waste when the quality

is second rate. Hay, if at all mouldy, should not be given to breeding stock

iti any form, or to young stock. It should be steamed as well as chafied, and
given to strong store bullocks. When roots are given to cows sliced the

milk tastes strongly of the roots, but if the roots are pulped and mixed with
chaffed hay and straw, and allowed to stand twenty-four hours without
being fed, the milk is not unfavourably affected, no matter whether fed

before or after milking. As before stated, I prefer sliced roots for fattening

cattle, but if hay and straw have been much exposed in harvesting, chaffing

and pulping must be resorted to.

14. Not as a rule. I believe steamed food to be the best for cattle that

have weak digestions and for newly-calved cows that are heavy milkers,

or that have defective teeth. I would not buy cattle for summer grazing on
any account that had been fed on steamed food in covered yards.

15. Hay, meal, bran. Bran and hay tea are excellent for newly-calved
deep-milking cows.

16. Barford and Perkins, of Peterborough, have given special attention

to this matter. The waste steam from an engine can be economically used
in steaming hay by turning it through a false floor.

17. I believe that by giving newly-calved cows food in the most digesti-

ble form the risk of milk fever is greatly reduced ; and that in the case of
cattle with defective teeth, the food consumed is more readily digested.

When plenty of poultry and pigs are kept there is little actual waste of food,

as the manure, if thinly spread on the raanure heap, is carefully picked over.

18. Aged cows, newly-calved cows, cattle that have defective teeth, cattle

that have weak digestions.

19. I have found that cows milk more abundantly when the chill is taken
off the water in cold weather.

Mr. Clare Sewell Read, Honingham Thorpe, Norwich.

3. Yes.

4. I have two covered yards, and so economise the litter for bedding cattle.

5. All the oat-straw is chaffed, and some of the best barley-straw
; cut

with steam power and trodden into old barns and a little salt added, and
occasionally a small quantity of vetches, clover, or grass, but sometimes this

addition causes mould or too much heat.

6. All the hay save that used for the riding stable is chaffed.

7. You cannot get the cattle to eat a large quantity of long straw, and
by mixing pulp or shredded roots with the chaff they will eat any quantity,
and so you give the necessary bulk of food at a little cost, and can keep more
stock upon your farm.

8. The lean cattle have only roots and straw chaff". The fat stock and
cows in milk have hay and straw chaff, and such roots, cake, meal, and
malt as you allow them.

9. Apportion the roots and artificial food to the different kinds of stock
and allow them to eat as much chaff as they please

;
they are fed three times

a day. Crushed malt will sweeten a large quantity of dry unpalatable chaff.
10. Cart-horses are fed with hay-chaff (a little straw aud corn-chaff

added), crushed oats, and a few roots in winter; in summer, crushed oats
and chaffed lucerne. Fatteninrf beasts : in winter—roots (all cut into fingers
or shreds), hay and straw-chaffj. linseed and decorticated cotton-cake, meal
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and malt. Dairy stock : much the same, only the cows go out for grass

and white turnips on the pastures, and have mostly cotton-cake. Uwesha.\e
to run over stubbles and grass in winter, and pick up the turnips after the fat

sheep, and eat straw-chaff until lambing, when they have better food. Fat
sheep have whole turnips and swedes, hay-chaff, cake, malt, and corn.

11. The cart-horses are kept in the yards all the year round. Dairy
stock are housed at night in winter, running out whenever the weather
permits ; have always cotton-cake in summer. I hardly ever have any fat

beasts in summer, and the young stock are sent dovni to grass marshes by
Yarmouth.

12. No. (A record of the way in which grains are stored round about

Burton will be found in oui* Report of the Prize Farms at the Derby

(1881) Show.)i

13. The first year I commenced farming on my own accoimt my cart-

horses had the ' strangles,' and I allowed them all the long hay they liked.

They ate and spoiled so much in three months that I have never \ised any
long hay since.

Mr. JoHX Speir, Newton, Glasgow.

3. Cows in fuU milk get from 8 lbs. to 10 lbs. of fresh oat-straw uncut

;

diy cows as much as they care to eat.

4. My litter is principally composed of thatch from gi-ain stacks, potato

or caiTOt pits, &c., straw being too easily sold here to be allowed to be simply

trodden under foot to make manure. I have tried moss in the byres by
nailing a two-inch spar along the edge of the gutter at the cow's heels, and
filling it in front with moss. The body of moss was, however, too thin, and
the cows kicked it largely into the gutters. It was, therefore, discontinued

as being too costly.

6. No.
6. Generally imchafled, unless it is wished to boil or steam it in order

to mix it with meals.

7. Chaffing has no advantages miless it is wished to mix it with meal or

cake, or for the purpose of using up hay which would in great part not be

eaten alone owing to bad quality.

8. Silage, oat-straw, hay, cabbages, cut clover, tares, in season, all as

grown, and unchafled. Brewers' or distillers' grains, mutton pea meal (dall

of India), decorticated cotton-seed-cake in meal, refuse maize-meal from the

starch manufactories, linseed-cake, bean-meal, malt-sprouts, &c., all mixed
in whole or part with brewers' grains.

9.
Present daily ration up to

April 4, 1888
Dry matter Starch

Albumin-
oids

Oil

6-53 3-2 •11 •05

30 11 •2 •06

3-5 2-9 •29 •02

2-2 1-08 •39 •08

^ lb. linseed-cake (American) .... •4 •08 •07 03
3-3 20 •8 •05

2-2 1^5 •4 •13

2113 11-86 2-26 •42

' See Vol. XVII. (2nd Series), Part 11., page 462.
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Ration after this week
(April 4, 1888)

Dry matter Starch
Albumin-

oids
Oil

6-53

60
2-2
•4

3-3

22

3-2

2-2

1-0

•08

20
1-5

•11

•4

•4

•07

8
•4

•05

•12

•08

•03

•05

•13

206 9-98 2^18 •46

Cake is given during milking in the morning (4 a.m.)
;
grains and meals

6 A.M., 12 A.M., and 6 p.m.
;
silage, mid-forenoon

;
potatoes, mid-afternoon

;

also straw, 10 a.m., 4 p.m. and 6.15 p.m. Stock, Ayrsbires, 8 to 8^ cwt.

10. Hoi-ses : 16 lbs. bruised oats, 4 lbs. maize broken, 12 lbs. to 14 lbs.

bay, one-fourth of •which is cut and mixed with the grain, the remainder
given long. Dairy stock : see No. 9.

11. Dairy stock: concentrated food as given imder No. 9 for all winter,

which is occasionally altered according to the price of the different materials.

The green food used in early autumn is spring tares, or second cut Italian or

clover ; then the sprouts of early cut cabbages sold for table use. From
about October 20 to November 30 carrot leaves are alone used, and very good
they are. Cow cabbages fill up the time till the new year, with Italian and
clover second cut made into silage after. Diseased potatoes are largely used
during October and part of November, and to the extent of from 14 lbs. to

21 lbs. daily from the new year until now (April). In summer, in addition

to pasture, each cow'gets about 7 lbs. grains and 4 lbs. of decorticated cotton-
cake meal, and 3 lbs. of oat-straw or hay, and an equivalent of cut grass.

They are in the house all night.

12. I use brewers' grains all the year to the extent of one-fifth to one-'

third bushel to each cow, according to season and price. I can generally

get them fresh, and prefer them in that state, even although a little dearer,

to preserved ones. I have preserved them several years in bouses like a silo,

covered with sods, but have had better results when fresh ones were used.

13. Where all the produce is of such a quality as will be cleanly eaten
separately, I see no gain and no economy in chaffing, but there is needless

labour.

14. All meals are boiled by steam for between one and two hours before

use, the mixture being given sloppy and warm. So much water is given in

the green food and along with the steamed meals that it is rarely a cow in

full milk takes a drink of water. They are generally offered such for a few
days after calving, bnt at other times, unless a month just now, they never
take it, although offered it.

1.5. The pea and maize meal shown in No. 9, which see.

16. I am partial to a small upright boiler with or without tubes. Such
raises steam quickly, is cheap, and easy of attention

;
egg end boilers take

more coals to raise steam than an upright one to raise and supplv it. For
steaming meal and heating water I use ordinary farm boilers (cast-iron), set
in a row against the wall, built firmly in with cement, a pipe going down
the one side. The boilers are emptied with shovels or buckets.

17. The very best possible results.
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18. For cows in full milk only, or witli a slight modification for store in-

calf cows. My experience does not go further.

T9. I feel quite convinced that the most cannot he made ont of either

cows or food unless they are kept warm, and their food and drink are given

warm. This applies particularly to cows in fall milk. So much is this the

case that even with very comfortable quarters every night's frost will lower
the production of milk from 2 up to 10 or 12 per cent., which immediately

returns with the mild weather. A single drink of cold water will often cause

congestion in the udder, and always lowers the milk yield.

Mr. Hunter Pringle, Eastmere, Watton, Norfolk.

3. Yes. I use for feeding purposes tliree-quarters of the straw I grow. I

do so in the firm belief that straw, when properly treated, is valuable food, that

by using as much as possible for food I can keep a maximum of stock, and
therefore have a maximum of manure (both quantity and quality), and have

a maximum of profit from stock. The system of open yards is a great flaw

in English husbandry. I calculate the loss entailed by waste of valuable

feeding straw in England amounts to a tax of 7s. per acre on the arable land

throughout the country.

4. My cattle are partly tied up, on a system which renders litter straw
almost unnecessary. The platforms on which they stand are formed of con-

crete, laid off in V-groove bricks. The platform is 6i feet long, with a slope

of one inch to the foot. Behind the bullock is a small sunk gutter, into

which the solid manure drops. The liquid from heifers falls direct into this

gutter ; with bullocks the V-grooves carry it at once into the gutter. In order

to make the best manure in every place, the rough manure from four horses is

shaken up, the freces are thrown upon the manure heap (under roof), and the

straw spread below the tied-up cattle. The straw from four horses beds eight

beasts. In my covered yards waste, wet, or .^soiled straw, weeds, thatch

straw, or any useless material is used as litter. 1 find wo u.'^e fully twelve

of food straw to one of litter.

5. T chaO'all my straw. Were T to litter my tied-up beasts with straw

other than what comes from the stables, I would have it all cliafled. Cattle

do not pull chaffed litter into rolls or lumps, consequently the bed is always
even. Wbere a Mnynard is used, the riddlings or dressings should be used
for litter and the short lengths for food. I consider the chaffing of straw
absolutely necessary if the greatest profit and the least waste is to be derived

from cattle or stock-feeding or management.
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Mr. Hunter Prixgle—continued.

6. As hay is a severe crop on our poor light lands, I do not make much.
I always have a little, but the acreage under hay is the lowest possible. I

cbafF it all. My work horses are allowed some during times of extra hard
work ; at other times they get only oat straw. I may say that on this farm
four horses, each pair working a double furrow plough, have to plough, seed,

and work 60 acres of land for roots and 125 for corn. The work is always
well done, and the horses are always fat and fresh.

7. In my opinion, and from my experience, I am led to conclude that

the advantage to be gained from chalting is only felt when the pulping of

roots and the mixing of stock food is also carried out. Stock, i.e. store

cattle, fed on straw of sound quality, do equally well on long straw, but

they pull out and waste a great deal, and they select the best and decline

the worst. Chaffing prevents this, of course, but mixing is the great means
of having everything eaten up.

8. Ensilage, cut straw, pulped potatoes, pulped roots (turnips, swedes,

and mangolds). Always given mixed, and the mixture always of the same
age. 1 never allow any variation in the length of time the food lies in

heap. During autumn I allow the mixture to soak one fuU day ; in spring

the roots are drier, so the heap lies for two days undisturbed.

9. One lot of cattle (A) gets per head per day 2^ stones silage, 2 stones

pulped potatoes, 2 stones pulped mangolds, 15 lbs. cut straw, 3 lbs. cake to

begin with, 6 lbs. cake to finish with ; these cattle drink no water. Another
lot fB) get per head per day 2k stones silage, 4 stones pulped mangolds,
15 lbs. cut straw, cake as before ; these cattle drink no water. Store cattle

get 2 stones pulped mangolds, 1^ stone silage, 10 lbs. cut straw, 2 lbs. cake
;

these cattle drink a little water, but not much. Hours of feeding : half cake
first in the morning ; an hour afterwards half mixture ; at 2 p.ii., half

mixtm-e ; 6 p.jt., half cake.

10. Morses : A mixture of pulped roots, cut straw, and at times cut hay,
with one stone apiece of silage through the mixture. Breeding eices : Only
grass until one month before lambing, when 10 lbs. to 14 lbs. of roots are

allowed (never swedes) ;
when on roots, cut straw and hay, or oat chalF,

is always given. If there is a lot of rough pasture, the ewes run there

during "the day and on the turnip fold during the night. After lambing,
and when all danger of fever and inflammation has gone, I feed as liberally

as possible, never forgetting dry food and a little bran, cake, and oats.

When gi-ass is plentiful in summer I give no other food.

11. This being a light land farm, I keep mostly a sheep stock. Cattle

are not suited for summering here ; the grass grows too short, and the
soil is too hot for cattle. During autumn, winter, and spring I treat cattle

on the system already explained. At the same time I always have a few
young beasts during summer ; these I run thinly with the sheep for the

benefit of the pasture. The cattle eat down the rough herbage refused by
the sheep, and coarseness in the pastures is thereby avoided or prevented.

13. 1 bought a lot of cattle on December 13, 1887, at 10/. Yesterday
[March 19] I sold half of them at 18/. 10s. ; the others are worth 17/. 10s.

The cost ot food as described under letters A and B, I calculate, amounts to

8^d. per day. No charge is put upon straw, but no credit is taken for

manure. Koots are valued at lOs. per ton, silage at 10.5. per ton, and cake
at Id. per lb. On the old system, roots ad libitum, and long straw and hay,

I calculate the cost would be half again as much, and not such rapid fattening.

14. No. I highly approve of steaming chaft', but do not think cooking
roots beneficial. A trial made some years ago did not please me.

VOL. XXIV.—S. S. H H
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Mr. Wm. Strattox, Kingston Beverell, Warminster.

3. Yes. 4. Damaged straw. 5. No. 6. Unchaffed.

7. I consider it bad economy to cliaff, and I never use a ctaff-cutter.

8. Wliatever description of corn or cake can be bought or kept back
from market to best advantage at the time.

9. Various, depending upon the kind of stock.

Mr. John Treadwell, Upper Winchendon, Aylesbury.

3. Yes. 4. Use straw for litter.

5. Some is, and mixed with hay ; some is used whole.

6. Both mixed and chaffed if you have some that is not so good. Y^ou

can get stock to eat it better ; and mixed with other things it becomes more
palatable.

7. There is less waste, and it enables you to mix the best and worst hay
together, which, with meal or cake in addition, makes it more profitably

used. I think, in giving dry stock whole straw, they will reject the worst
and eat the best, thus doing better than if they were made to eat all alike.

Of course, they require cake or meal with straw, or they wiU not thrive

well enough, or make the manure good enough.

8. American linseed cake and decorticated cake, often mixed. Meal ia

made of about one-ninth malt, two-ninths wheat, two-ninths maize, two-
ninths Indian peas, and two-ninths barley this year. Of course this varies

according to the price of different articles ; but I always use from one-

eighth to one-tenth malt for everything—cattle, sheep, pigs, or horses. I

believe that it is better than any condiment ; it keeps stock healthy and
assists to digest and assimilate their food. What surprises me is that

farmers do not use it more generally ; I have used it for years for all kinds

of stock.

9. (a and J.) Answered in Xos. 8 and 10. (c) Morning and afternoon.

Hay first and last
;
roots, meal, cake, and chaff given about 8 to 9 a.m. and

3 to 4 P.M.

10. I keep my cart-horses on hay and straw chaff, with an allowance of

1 bushel ground maize, j bushel oats, and h peck of crushed malt per week.
Hreeding dairy coics get 10 lbs. mixed meal per day in hay and straw
chaff, with long hay ad libitum. Fattening dairy coivs get 5 lbs. mixed
linseed and decorticated cotton-cake, and 5 lbs. up to 10 lbs. of mixed meal,

with mixed chaff and long hay, with two-thirds of a bushel of sliced man-
golds, per day. Fatteniny beasts get the larger allowance of meal as well

as the roots and cake. The dairy cows are fatted off after their third calf,

or previously if bad milkers. In the summer mixed Unseed and cotton cake

is usually given with the grass, about 5 lbs. to the breeding cows whilst in

milk ; the fatting dairy cows get about the same allowance of cake and meal
as in winter, with a little chaff, only they do not eat quite so much meal,

5 lbs. meal and 5 lbs. cake being about the maximum. Sheep are fed

according to circumstances. Swine have what meal they will eat when fat-

tening ; same mixture as cattle.

13. I find that I can keep many more cows by feeding in this way, that

my grass land very much improves, tiiat my cows milk well, holding their

milk for a great length of time, and when kilied fat the butcher gets an extra

quarter in their loo^e fat, as they generally die remarkably well, often turn-

ing out 15 to 20 stone (of 8 lbs.) of loose fat.
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Mr. Henry Woods, Merton^ Thetford, Norfolk.

3. Yes ; oat straw.

4. German moss litter is nsed extensively as well as straw ; tbe former

is found too cold for pigs in winter, but answers well for horses, cattle, and
large stock. I consider the moss much cheaper than straw ; 1 ton of the

former (including all expenses) costs 455., and is equal to 1^ ton of wheat
straw, value 60^.

5 and 6. For horses, and also for cows, &c., when mixed with other

food such as pulped roots. Otherwise it is given long, like hay.

7. The chaffing system prevents the food heing consumed too hastily,

avoids waste of food, and promotes digestion. It prepares the diet also in

a more concentrated form, and helps the use of less palatable food by the

process of fermentation, which, with the additional aid of spices or con-

diments, will convert poor or sour edibles into wholesome nutriment.

8. None in general use.

10. Horses: One and a half gallon oats and hay chaff, 1 stone long hay,
occasionally 2 lbs. or 3 lbs. linseed cake. Dairy stock : 3 lbs. linseed cake,

1 gallon crushed oats and bran, and 1 stone long hay or oat straw; also

28 lbs. drumhead cabbage, occasionally 1 stone parsnips. Fattening beasts :

G lbs. to 8 lbs. linseed cake, 1 gallon crushed beans or peas, hay, and
cabbages, breeding sheep: Grovmdoats and bran, or cake, and cabbages or
swedes. Fattening sheep : Ground or crushed peas or maize, cake (linseed),

hay, or cabbages. Sivine: Barley meal and bran, skim milk and refuse

vegetables, &c., acorns.

11. In summer dairy cattle and young cattle get a few pounds of linseed

cake on the pastures, and the sheep later on when the pastures begin to
fail. Cart-horses are turned out to graze for two or three weeks between hay-
time and harvest. In October cows come in at night, and are put on half
winter diet. The sheep remain out on extra food (cake, oats, or hay) when
required; at the end of November the winter system of feeding com-
mences.

12. No. Not selling milk, we prefer less watery food, and use malt culms
in preference. The latter, however, have now been abandoned, being hardly
considered equal to good bran, and we intend giving desiccated grains a trial

if possible.

13. We rely chiefly on concentrated diets containing a high albuminoid
ratio, 1 : 6 or 7, in order to increase the proportion of liutter to milk. The
practice with regard to fattening (No. 10) has a similar object, in increasing
animal fat so far as it is allied with health and quality of produce.

14. Only during the cold months for pigs, which receive their usual food
warmed up in a large copper heated by a stove beneath.

16. Ihave found the lollowing the best and most simple, of which a
rough sketch is appended (see next page). The stove is situated in a corner
of the meal-house, and the chimney is carried through the roof.

The building and making of this stove cost 21. 7s. 6d., with the exception
of the chimney pot, which had been placed tlure by a former tenant. The
copper is worth about Ds. Total, 21. 12s. Gd. It has been up about three
years, and has repaid its cost liandsomely.

18. For all cattle, dairy stock, and pigs during the cold season. The
outlay in coal or coke is very trifling, and the larger amount of food cooked
and increased size of copper, will reduce this expense proportionatelj'. The
copper should never be empty when the stove is ignited, otherwise it may
crack ; a gallon or two of water will prevent this mishap. Any food may

H H 2
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Mr. Henry "Woods—contiiiued.

be cooked in this way, and the water will boil in & few minutes. _A large

iire, however, should not be made unless there is sufficient food to pay

for it.

19. Yes ; a very good plan. Iced water has a decidedly injurious effect

if indulfjed in too frequently. The water sliould not be warmed higher

than 55° or 50° Fahrenheit (ordinary summer or autumn temperature).

Mr. H. J. Sheldon, Brailes House^ Shipston-on-Stour,

Warwichshire.

3. Yes, when I have roots to pulp and mix with it ; but this winter (1887)

have used only long straw for things to pick over and eat as much as they

would, and used the remainder for litter.

6. Chiefly unchafl^ed.

7. The expense of chafF-cutting, even by steam, is heavy, and,tmless for

the purpose of mixing with pulped roots, too great to be incurred.

10. Horses: Oat straw, hay, oats. Beach of all kinds, hay and straw,

Breeding sheep : Clover hay. Fattening sheep : Clover hay, oats, oilcake,

peas, and a very few roots. Sivine : Barley meal and sharps.

Mr. George "Wright, Cranmore, Shepton Mallet, Somereetshire.

8. It is all chaffed and consumed.
4. I endeavour to cut a little fern for cows to calve on ; at otliet time*

they hayo no bedding whatever,
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Mr, George Wright—continued.

6. Yes. 6. Whole.
7. Straw is most economically given chaffed, and inferior hay too, as

much would certainly be wasted : but best hay, given whole, I find eaten up
clean.

8 and 9. Grain, (o) 2 bushels of chaff to ^ peck of grains
; (6) 4 bushels

of chaff and 1 peck of grains, and they pick a little grass when turned out

;

(c) 6 A.M. and 4 p.m. ; stock are turned out from 10 A.M. to 3 p.m. for

exercise, excepting in very rough weather.

10. Horses : One peck of oats daily, cut chaff, and a little whole hay.

Dairy stock : In winter 4 bushels chaff, 1 peck grain, 4 lbs. cotton-cake ; in

summer months only grass. Fattening sheep : 1 lb. niixed cotton and lin-

seed cake daily, and green food ad. lib. Swine : Whey and barley meal for

fatting pigs
;
grain and wash for breeding ditto.

11. Generally speaking, most of the cows are dry in winter, and are kept

out ; some half are in milk, and are fed as per former replies.

12. They are had fresh every week.

13. (a) I find a great saving in chaffed food for consuming straw and
inferior hay, and cattle thrive better oo a Uttle mixtwe 'tbao on only one
kind of food. (6) Do not fat,

Mr. T. H. Hutchinson, Cattei-ick, YorUUre.

8. Yea ; all the best straw.

4. Inferior straw and moss litter. Moss litter I consider excellent for

cow-houses and for drying up liquid manure.
5. Yes. 6. Mostly chaffed.

7. Less waste ; the food is more palatable ; cattle fill themselves quicker,

consequently have more time to rest and put on flesh. A mixture of pulped
turnips and chaff does not reduce the temperature of the animal's body so

much as a large feed cf sliced turnips does, and heat is equivalent to food.

When pulp is mixed with straw, the latter is softened by the juice in the
turnip, and is made much more digestible.

8. Pulped turnips mixed with chaff and chaffed straw j linseed cake and
meal.

9. (a) The pulp and chaff mixture depends upon my root crop ; if I have
plenty of turnips I use more in the mixture, (b) What each beast will eat

without waste, (c) 6 a.m., 8 a.m., 11 a.m., 3 p.m., and 7 p.m.

10. Horses : Chaffed oat straw, ground oats, bran, a few roots, and 1 lb.

linseed cake. Stock : Pulped turnips, steamed food one meal, a few sUced
roots, and a little cake. Sheep : Turnips, grass, hay, oats, bran, malt combs,
&c. Pigs : Offal corn, ground ; sometimes with boiled potatoes.

11. In summer cattle graze in the pastures, getting cake if required for

the butcher. In winter they are housed and fed as above described.

13. By using pulp, chaff, &c., I think you can feed 20 per cent, more
cattle, and they will thrive better.

14. Having a steaming apparatus fixed to use waste steam from my
engine, I can steam food at little expense, so 1 generally cook a large steamer
full daily for milking cows. The mixture is composed of boiled linseed,
crushed oats, malt combs, bran, pea or bean-meal, and chaffed hay. When
I have roots to pulp and mix with chaffed straw I do not consider I gain

by steaming, excepting that I like to give milk cows one good feed per day
pf the cooked food, In feeding cattle BWch depends upon hi^ving proper
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Mr. T. H. Hutchinson—continued,

maebinerj-, buildings, and convenient arrangements. Messrs. Barford and
Perkins make the best steaming pans I have seen.

17. I have benefited to the extent of keeping about 20 per cent, more
stock. The food being given in a more palatable form, cattle have thriven
better, and I have less illness.

18. For all cattle I recommend pulp and chaff, but for milk cows and
fattening cattle I would give one feed per day of turnips put through a
slicer or finger cutter, and give meal along with the turnips. I do not
recommend mixing meal with pulp and chaff long before it is used.

10, Yes, with milk cows, and I think you imdoubtedly get more milk.

Mr, Gilbert Murray, Elvaston, Derby.

3. All the straw is chaffed, mixed with meal of various kinds, and fed

to horses, cattle, and sheep.

4. For every description of stock, except carriage horses and hunters in

work. Moss litter only is used, the cost of which is 32s. per ton, as against

80s. per ton for wheat-straw. I consider 1 ton of moss litter equal to

30 cwt. of straw. For dairy cows and young stock it is much more whole-
some : it is a first-rate absorbent, and keeps the sheds perfectly sweet.

5. ' Yes.

6. One of hay to two of straw is the usual proportion ; the whole is

chaffed; scarcely any long bay is used.

7. There is great economy in chaffing. With ordinary attention there is

no waste ; the mangers are swept out after each meal ; tlie leavings from any
of the milking cows are given to the dry stock. Long hay cannot, under
the most careful management, be used without considerable waste.

8. The following is the mixture of foods which I use : oats, wheat, white
peas, linseed. These are all ground together ; at present prices the cost is

under 7s. per cwt. I think the albuminoid and carbohydrate ration cannot
be improved.

9. Oats, 1 cwt.
;
wheat, 1 cwt. ; white peas, ^ cwt.

;
linseed, ^ cwt. To

a cow in full milk the allowance is G lbs. to 8 lbs. per day.

10. Toun;/ horses have 6 lbs. to 8 lbs. per day of the mixed meals, as

above, with cut chaff (hay and straw) ; the meal and chafl' are mixed
together and saturated with water twelve to twenty-four hours before being

used. Dairy coics are fed in the same way. The fattening beasts have
4 lbs. of meal and 4 lbs. of linseed-cake, with cut chaff, and 28 lbs. of

pulped roots per day. Breeding sheep have 1 lb. of the mixed meal per

head per day with chaff, and a few roots spread about the pastures. Fatten-

in(] sheep have 1 lb. per head daily of best linseed-cake and cut swedes.

Swine are fattened on whey, skim milk, or butter milk, with barley and
pea-meal.

11. For fattening beasts, 4 lbs. to C lbs. of a mixture of linseed and
cotton-cakes are used on the pastures during the last six weeks before going

to the butcher. The dairy cows in full milk, and the calves and yearlings,

have an allowance of mixed meals throughout the summer. I find the

mixed meal answers admirably for young growing stock.

12. Brewers' grains are of low nutritive value; they contain a large

percentage of water, wliich during the winter months must be raised to the

temperature of the body at the expense of a considerable waste of carbo-

hydrates. The effect of brewers' grains on the yield of milk is chiefly

due to the quantity of water held in suspension, 'The same object can bo
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Mr. Gilbert Murray—continued,

obtained by the addition of water to the chaff and mixed meals, and be

effected at much less cost.
_ _

13. Foods, when skilfully compounded, prevent the waste of nutritive

matter. Stock thrive well on the mixture. The component parts of the

food are varied to suit the object in view, whether this be milk, butter, or

cheese, or the growing or fattening of young stock.

14. The chaff and meal is mixed in the desired proportions, placed in _a

brick or wooden cistern having a perforated bottom lining. Beneath this

the steam is admitted from the boiler of a steam-engine, or from steam

generated in an ordinary metal furnace, over which is placed a tin or zinc

dome.
, 15. Chaff, roots, and meal, the proportions of which vary according to

the kind of stock to be fed. For dairy cows in full milk the proportion of

meal to chaff is one of the former to six of the latter.

16. Where a steam-engine is used for the various operations required for

the preparation of food for a large herd of stock, the surplus or waste steam

from the boiler is certainly the cheapest means of cooking the food. On
small occupations, or on farms where chaff-cutting and other operations are

effected by a hired engine, we have improvised a simple and efficient method

of cooking by means of the system shown in the accompanying sketch.

AA, tin or zinc dome fitting into the furnace-pan or copper. So long as

the water in the pan remains above the lower end of the cone or top no steam

can escape except through the steam pipe. BB, tank for supplying the boiler

with water. C, the feed pipe. The supply of water is regulated by a brass

tap as shown in sketch. D, brick cistern containing the food to be cooked.

The perforated pipe is carried near the false bottom to a chamber into which
it is distributed and from which it gradually permeates the mass contained in

the cistern. The top is covered by a closely fitting lid, which prevents any
escape of steam. The chaff and meal should be well saturated with clean
water when placed in the cistern. E, the feed pipe from the water cistern.

This pipe is carried under the pan, when it comes into direct contact with
the fire and thus acts as a superheater. The heated water rises through the
return pipe F, and is discharged into the boiler at G. I, the pan or copper,
which may be of any size, from 10 to 120 gallons. The size will depend on
the amount of work it is expected to perform. Sufficient food has been
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Mr. Gilbert Murray—continued.

cooked during the winter months to satisf}^ the requirements of 40 head of
cattle and horses with a 25-gallon pan. J, the fire for heating the pan, which
is set with a flue all round. This insures the greatest economy from the
quantity of fuel used.

17. It is a mistake to suppose that the food is rendered more nutritive by
cooking. Nevertheless there is considerable economy, as the food is more
easily digested. The waste, both of flesh-formers and heat and fat producers,

is lessened. In the case of ruminants, coarse food has frequently to be re-

masticated three or four times before it becomes in a fit state to pass to the

second stomach, and the secretion of saUva cannot be efi"ected without a
certain expenditure of food.

18. I have successfully used cooked food for every descriptioh of farm-
stock, more particularly for dairy cows. Cooked food, when given in a moist
or semi-liquid state, takes the place of roots or brewers' grains, and produces
the same result at a greatly reduced cost.

19. In the case of winter dairying the flow of milk is increased, and a
certain economy of food efiected, by giving the food at a temperature of 60"

to 70° Fahrenheit.

Mr. William Janes, Hunter's Farm, Leavesden, Watford, Herts.

3. Yes.

4. I use for litter the refuse of straw and such as is not sweet and good
enough for feeding.

5. Yes ; cut with one-third hay.
6. Principally chafled, but a proportion unchafFed, for both beast and sheep.

7. Both cattle and sheep eat them better in chaft' without waste.

8. Linseed and cotton-cake, with meal made from thin barley unfit for

malting, ground with a mixture of lentils or Indian peas.

9. (a) Equal quantities. (6) Sheep, 1 lb. per day
;
beasts, 2 years old,

7 lbs. per day. (c) Morning and night.

10. Horses: straw, chafl', and oats and maize. Dairy stock: linseed

and cotton-cake, grains, and chaff. Fat beasts : linseed and cotton-cake,

meal, chaff and hay, and roots. Ftces : grass, mixed chaff", and oats. Fat
sheep : linseed and cotton-cake, chaff, hay and turnips. Pigs : barley and
pea-meal, and whole peas.

11. Beasts in summer have some linseed and cotton-cake in boxes in the

fields—one to each animal. Beasts in winter are in yards, or tied up in

sheds. Sheep in winter are on turnip land, and have cake, chaff, and hay
night and morning.

12. I use brewers' grains fetched direct from the brewery twice each week.

13. Both cattle and sheep do better with a mixed food, eating it better,

and not getting sick or cloyed, as they will by feeding them altogether on
one kind of food.

14. I boil linseed, and pour it whilst hot over the straw and hay chaff,

and let it remain one day before using.

16. Linseed or refuse small wheat, or any kind of offal seed.

16. I simply boil mine in a copper about four hours, but farmers who
have a steam-engine can steam their chaff in a closed bin cheaper and with
less trouble.

17. All the stock eat it well, hut at present prices it does not pay.

18. For feeding or dairy stock. Calves, ewes, and lambs—in fapt, e,U

utock—like it,
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These replies, as was to be expected, show a great variation

in practice, this variation being as a rule controlled by local

custom, and the actual resources of the farm.

Chaffing.—Taking the first subject, the answers show a

general consensus of opinion in favour of chafiing foods. Of
the whole of the replies, no less than 70 per cent, show chaffing

to be adopted, while in 20 per cent, more it is partially adopted,

and in 10 per cent, only is the answer in the negative. The
further answers on this question are of the greatest interest,

showing as they do how much straw is now used for feeding,

only the rough being used for bedding, and where this is also

used for food, moss litter is the usual substitute. No less than
46 per cent, of my correspondents use this substitute, and as a

rule the remainder either have sufficient straw both for feeding

and litter, or else use the rough for the latter purpose. Over
the whole of the replies in which prices are given there is a

saving of 55 per cent, in the cost of moss litter as compared
with the value of straw. In one case the very bold opinion

is put forward that litter is not required for any description of

stock. This opinion is expressed by Professor J. P. Sheldon, a
gentleman farming in the bleak peak district of Derbyshire, the
last district from which we should expect to hear that " litter,

speaking generally, is a superfluity and a waste." All the

replies to questions 3 to 7, as given by Professor Sheldon, are

well worthy of careful attention (see page 452). On the whole
question, there is a general agreement as to the usefulness and
economy of chaffing foods. The latter comes chiefly from the

avoidance of waste, and the gi'eat facility it gives for moistening

and mixing with various meals. Another point which is really

of great importance is brought out in the very valuable reply by
Mr. Henry Straker (page 450), where he says that "there is also

less anxiety about fire when the cattle-man is feeding by candle-

light, when he has no long straw near him." On the other hand
there are some influential opinions against chaffing. Whatever
is said by such experienced m.en as the Strattons deserves atten-

tion. Mr. Eichard Stratton, of The Duffi:'yn, Newport (Mon.),

believes that " chaffing does not pay for the labour, and that

cattle are less liable to get out of health on long food " (see page
453). But it is a curious commentary on this opinion, especially

when taken in conjunction with the practice and opinion of such
a large number of other feeders, that in years of scarcity the
food is here given chafffed. Unless this is because of the greater

economy of the practice, it is impossible to imagine the reason.

Mr. William Stratton, another good farmer, considers it bad
economy to chaff, and never uses a chaff-cutter (see page 466).
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These two opinions are, in reality, the only pronounced ones

against the economy and usefulness of chaffing, for that given

by Mr. H. J. Sheldon is more conditional than pronounced.

On the whole, therefore, the opinions are in favour of the

system, and may well be summed up in the carefully expressed

answer by Mr. Henry Woods, of Merton (page 467). "The
chaffing system," he says, " prevents the food, being consumed
tQO hastily, avoids waste of food, and promotes digestion. It

prepares the diet also in a more concentrated form, and helps the

use of less palatable food by the process of fermentation, which,

with the additional aid of spices or condiments, will convert poor

or sour edibles into wholesome nutriment.-" The opinions, also,

of Jklr. C. S. Read (page 461) and Mr. Gilbert Murray (page 470)
may also be referred to as putting very well the claims for chaffing

foods.

Mixed Foods.—The replies are entirely favourable to this

practice, but it is impossible to evolve any very general rules as

to what the mixture should be. In this matter the feeder must
be ruled by what he has, or what he can best and most cheaply

obtain. The various experiences given in the replies will, how-
ever, be of value as giving a good guide in cases where similar

foods are the best obtainable. The reader must refer to the

answers for the actual practice on the several farms described.

It can only be said in a general summaiy that the use of food-

mixtures has become very general on most of the good farms of

the country, and that the use of meals, chiefly of corn, is be-

coming more and more common. This results generally from

the low prices which have of late prevailed in our markets.

CooJced and Steamed Foods.—So far as the economy and use-

fulness of cooked or steamed foods are concerned, there is the

greatest variety of opinion, but on the whole it must be said

that there is not so much in favour of the system as there is in

favour of chaffing and mixing foods. Sir John Lawes has very

kindly sent me a short summary giving the results of experi-

ments on the subject, in which he says :—

-

"While the various methods of preparing fodder for animals, such as

steaming, ensilage, &c. &c., may be accompanied by practical advantage, all

the experiments hitherto executed show that the di(;estibility is not sensibly

increased. It was found by Ilollriegel and Lucanus, that the digestibility

of rye-straw by sheep, was not increased either by fermenting or cooking

it. Experiments in Proskau by Funlce gave the same results regarding the

digestibility of the total dry matter and the cellulose of a mixed ration, fed

to milk cows.

"Recent experiments at Popplesdorf showed decreased digestibility of

hay as a result of steaming. Coarse hay fed to oxen, first dry, then steamed,

showed a reduced digestibility of all the constituents, but especially of the
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protein, wHch was reduced from 46 per cent, to 30. Boiled bran given to

oxen was le^ digestible than dry bran. Tlie digestibility of concentrated

fodder is not increased by cooking."

In the face of such pronounced results as the above it cannot

be claimed for these systems that they make the foods them-

selves more valuable. At the same time, as Sir John Lawes
points out, they may have practical advantages, such as the

avoidance of waste by making the most of the foods so prepared

and by the more thorough incorporation of the various mixtures

employed. Thus Mr. Henry Straker finds that with hot food

treacle can be added and mixed more readily. In several

cases, reference is made to the value of steaming as restoring

damaged hay and making it more palatable eating for stock.

For acred cattle with defective teeth, and voung stock, there

may be considerable advantage also.

Opinions are however not favourable for its use for stock which

require hardiness, and several correspondents give a very decided

opinion that animals that have been fed with cooked or steamed

foods in covered yards do badly afterwards when grazing.

For the purposes indicated, much also depends on the cook-

ing and steaming being done cheaply and simply, and descriptions

of some very good apparatus have been sent by certain of my
correspondents. Three of these are of a character that may be

adopted on any farm possessing a steam boiler. Where this is

not the case, Messrs. Barford and Perkins's apparatus may be

usefully employed.

But it cannot be too strongly pointed out, that in no other

branch of this enquiry is it so clearly shown that the advantages

are clearly bounded by definite lines. Neither cooking nor

steaming can be recommended beyond very small limits, and
each feeder must really be the judge as to whether in his case

any advantage can be gained. Ko less than 65 per cent, of my
correspondents in this enquiry either have no opinion to offer

on the subject or are opposed to the system, and only in 35 per

cent, of the instances is the practice adopted.

These are the lessons brought out in the enquiry. That
they are of value cannot be doubted. Good feeding consists of

making the best use of the foods available, or most cheaply
obtainable, under given circumstances. Speaking broadly,

chaflBng straw and hay, and giving these foods as a portion of a

mixture (meals of com and cake and pulped roots being most
usually added) may be generally adopted with advantage.

Cooking and steaming cannot be so generally recommended.
The value of these operations is clearly Limited, and—in the

case of hardy animals—may be non-existent. Under some
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circumstances, foods may be more easily mixed, while in others

they may be improved. But no rule can be formulated ap-

plicable to all circumstances.

XXIV.

—

Feeding Experiments conducted at Crawley Mill Farm,
Wohurn, in the TFrn/e;- of 1887-8. By Dr. J. Augustus
VoELCKER, B.A., B.Sc, &c., Consulting Chemist to the

Society.

A.

—

Sheep-feeding Fxperiments.

These experiments were in continuation of those made in the two
previous years, with the object of throwing light on the profitable

use of cereals as additional food for sheep feeding off swedes on the

land. The sheep were, as before, of the Hampshire and Oxford-

shire cross, 10 months old, and 40 in number, divided into 5 pens

of 8 sheep each. The foods selected for trial were as follows :—
Pen I. received Oats (crushed).

Pen II. „ Barley (^ittled).

Pen III. „ Oats and barley, in equal quantities.

Pen IV, „ AMieat (whole).

Pen Y. „ Oats and wheat, in equal quantities.

In each pen the sheep received as many sliced swedes as they

would eat, and also hay-chaff, the quantities of both being

weighed out to them.

The experiment began on December 19, 1887, and lasted

until April 9, 1888, a period of 16 weeks (112 days). For the

first week ^ lb. of the additional foods was given per head daily,

but after that it was increased to | lb., remaining at this until

the close of the experiment. Analyses of average samples of the

foods taken from time to time were as follows :

—

Crushed
Oats

Grittled
Barley

Oats and
Barley

Wheat Oats and
Wheat Swedes

Hay
cbaS

12-50 16-79 15-15 18-70 15 28 88-25 15-23

Oil 6-30 210 4-81 1-97 5-00

» Albuminous com-
pounds .... 13-06 9-87 12-87 9-49 13-06 1-32 9-00

Starch, digestible
57-17 65 76 58-14 66-18 55-68 901

Woody fibre.... 7-87 2-74 6-53 1-87 6-74 •78 }
68^85

Mineral matter . .
3-10 2-74 2-50 1-79 4-24 •64 692

100-00 100-00 100-00 100-00 100-00 10000 100-00

' Containing nitrogen 209 1-58 2.06 1 52 2-09 0-21 1-44
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I'lie costs of the additional foods were, including cost of

crushing
3. d.

Oats (weight per bushel, 42 lbs.) ... 23 6 per 336 lbs.

Barley ( „ „ 56 „ ) . . . 27 0 „ 448 lbs.

Wheat ( „ „ 60 „ ) . . . 29 0 „ 480 lbs.

Tlie weights of the sheep at commencement were :—

"Weights of Sheep put under Experiment on
December 19, 1887.

Pen I. Pen II. Pen III. Pen IV. Pen V.

cwt. qrs. lbs. cwt. qr= . lbs. cwt. qrs. lbs. cwt. qrs. lbs. cwt. qrs. lbs.

1 0 7| 0 3 Hi 0 3 17f 1 0 13i 1 0 10|
1 0 8i 1 0 1 0 0 1 0 U 1 0 10.^

1 0 12i 1 0 loi 1 0 i 0 3 25' 1 0 5
1 0 15| 1 0 10 1 0 19 1 0 15 1 0 2J
1 0 8 0 3 22 1 0 22 1 0 0 1 0 8t

0 3 17i 1 0 21i I 0 7 1 0 5 1 0 4
1 0 22f 1 0 12f 1 0 1 1 0 1 0 16
0 3 2.5 ] 0 8 1 0 11 1 0 4i 1 0 5

Total of \
8 sheep J

8 2 5 8 2 n 8 1 2of 8 1 21f 8 2 C

The sheep were daily given a first feed of sliced swedes at

7 A.M., corn and hay between 10 and 11 a.m., and a second feed

of swedes at 4 p.m. The average amounts of food consumed
during the whole period by the sheep per head daily were :

—

Pen I. Pen II. Pen III. Pen IV. Pen V.

lbs. lbs. lbs. lbs. lbs.

20 19| 19§ 20
i 1

4
1
4

1

4 4
t
4

3
8 s

Barley ...... 4 8
Wheat 3

4
3
8

During the winter, which was a very open one, the sheep fed

capitally and kept well, with one exception. This was a sheep
in pen 5 (wheat and oats), which died on January 24, after

shifting the pens from one field to another. The sheep was
examined by a veterinary surgeon. It was found to be very fat

around the kidneys, but there was no undue quantity of wheat
or oats in the stomach, these with the other foods being all well
digested. It is not unusual, I believe, for sheep to die after

shifting from one field to another, from the consequent excite-

ment and partaking, it may be too freely, of the fresh food
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just aftenvards. This seemed to be the case here. The animal

on December 19 had weighed 1 cwt. 4 lbs., and on January 24
the carcase weighed 9 stones (of 8 lbs.).

The weights at the conclusion of the experiment were :

—

Weights of the Five Pexs of Sheep at the esd of 112 Days,
Dec. 19, 1887, to April 9, 1888.

j

Pen I. 1 Pen II. Pen III. Pen IV. Pen V.

Oats
j

Barley
Oats and
barley

Wheat Oats and
1

wheat
1

Weights of Sheep-/

1

cwt. qrs. lbs.

12 0
1 1 20
1 1 25
12 8

1 1 23
12 0
13 2
1 0 25

!
cwt. qrs. lbs.

1 1 0 23
12 7

1 1 25
12 8112
1 2 10
1 2 11

12 5

cwt. qrs. lbs.114
1 1 22
1 1 13

1 2 22
1 2 16
1 1 24
1 1 23
12 6

cwt. qrs. lbs.

12 6

12 1

1 1 20
1 1 25
1 1 24
1 1 22
1 2 14
1 1 22

' cwt. qrs. lbs.

1
1 2 3
1 1 15
1 1 12
1 1 14

1 1 27
died Jan. 24.

1 1 20
12 9

Total weight of]

sheep, April 9,
\

11 3 21 11 3 9 11 3 18 11 3 22 10 0 IG

1888 . . . . j

Total weight oni
Dec. 19, 1887. I

Total increase in.

weight of sheep I

during 112[

8 2 5 8 2 7i

1

8 1 25J 8 1 24f 7 2 2

3 1 IC 3 1 If 3 1 20i 3 1 25i 2 2 14'

days . . . .

'

Equivalent in lbs.

Increase per head \

380 lbs. 365f lbs. 3S41 lbs. 3891 lbs. 294 lbs.'

during thel
whole period .

J

Daily increase per i

head . . . . /

47 lb. 8 oz.

6-8 oz.

45 lb. lOoz.

6-5 oz.

1

48 lb.

G-9 oz.

48 lb. 10 oz.

7 oz.

42 lb.

6 oz.

' 7 sheej) only.

These results show in the case of four of the five foods com-
paratively small differences in the increase of live weight. The
actually highest result was got with wheat, but both oats and
oats-with-barley nearly approached it, whilst barley given alone

showed a less favourable result, and wheat-with-oats the lowest

of all. It would appear that between foods so nearly approach-

ing one another in chemical composition as these, the differences

in live weight obtained are likely to be but small, but that the

mixture of oats and wheat is not so suitable, whilst as to the

rest, barley given alone is hardly as good a food as the others.

As regards wheat, the experiniont proves, I think now beyond



in the Winter of 1887-8. 479

doubt, tliat tliis may be botli safely and profitably used for

feeding sheep off on roots. For the third year in succession

wheat has been tried, and each time has shown very good results.

I was careful in this experiment not to disturb the sheep by
more frequent weighings than were necessary, and the experi-

ment was allowed to proceed throughout with one weighing at

the commencement and one at the end only. The more I see of

experiments, the more I am convinced of the undesirability of

frequent weighings. As an instance of this I may note that owing
to the difficulty of disposing locally of so many sheep at one
time, they were sent off in two batches, one half (four from each

pen) on April 9, the other half on April 16. On re-weighing

after the week's interval, the same feeding being continued,

the remaining sheep in each of the pens were found, with one

exception, to have lost weight, as follows :

—

lbs.

Pex I. (4 sheep) .... loss 12
Pen II. „ .... „ 14
Pex III. „ .... gain 3
Pex IV. „ .... loss 27
Pex V. (3 sheep) .... „ 12

For those interested in the question of live and dead weights,

I append the following statistics. All the sheep were weighed

Date Live
weight

Diite Fasted weight Date

Car-
Average
fasted
weight

in 14iD.
stones

I stones

Aver-
age

carcase
weight
per
sheep
.in 81b.

stones

en I. (4 sheep .

Oats) ii „ .

Pen II.
f 4 sheep

Barlei/)\i „

eiilll. C. ,

{ai'!eij) [
"

Pen IV.
f 4 sheep

Whe.it) \ 4 „

'en V.
f , ,

yheat){ "

ercentage of

ofiEal (including
whole wool).

|Cwt. qrs. lbs,

Apr. 9:5 3 25

„ 16 5 3 12

Apr. 9 5 10
„ 16 5 3 14

Apr. 9
'

5 3 5

„ 16 G 0 16

Apr. 9 5 3 24

„ 16 5 2 27
i

Apr. 9 5 2 16
16 4 1 16

cwt. qrs. Ibs.=lllb. st.

St. lbs,

Apr. 10 5 2 0 = 44 0
„ 17 5 1 20 = 43 6

Apr. 10 5 1 0 = 42 0
„ 17 5 2 3 = 44 3

Apr. 10 1 5 2 0 = 44 0

„ 17 5 2 10 = 44 10

Apr. 10 5 1 16 = 43 2
17, 5 1 2 = 42 2

Apr. 10 i 5 0 24 = 41 10

„ 17 1 4 0 7 = 32 7

Apr. 11

„ 18

Apr. 11

„ 18

Apr. n
,, 18

Apr. 11

„ 18

Apr. 1

1

, 18

St. Ib5.| St. lbs.

11 5|}10
13

42 IflOll

40 4

43 0

40 3

40 7:

39 3

31 3

}11 li

}10 91

}10 8|

St. lbs.

10 3

10 li

10 3i

10 i

10 Of

Pen I.

45 75

Pen II.

4619

Pen III.

46-21

Pen IV.

45-56

Pen V.

45-71
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on the mo7*niug of April 9, and twenty of them (4 from each pen)

were then sent on their journey, their destination being Notting-

ham. They were kept fasting and weighed again in the market
on the morning of April 10

;
they were then killed and the

carcase weights recorded on the next day. Mr. Eraser, the

resident manager at Woburn, personally superintended the whole

of the operations from beginning to end, so that the figures

given may be accepted as absolutely correct. The remainder of

the sheep continued to feed as before till April 16, when they

were weighed and sent off to Nottingham for slaughter, just like

the others, Mr. Fraser again personally seeing to the accurate

recording of the results.

Here it should be mentioned that in consequence of the cold

weather the sheep were not shorn before being killed, so that

the live weights and also ofFal include the whole wool.

As to the meat, the purchaser's remarks were to the effect

that the quality of it was in eveiy way excellent. The " ripest

"

mutton was however that from Pen I. (oats), although that

from the oats-with-barley and the wheat-fed sheep was also very

ripe.

Next to be taken into consideration are : the expense of

the additional foods, and their relative cost in producing the

increase in live weight.
Kelative cost in

aflditional food per
lb. of increase

ill live weight.
p « ,1

Pex I. 658 lbs. Oats (crushed)

Pen II. „ „ Barley (grittled)

Pen III. i
^29 „ Oats \

[ „ „ Barley
)

Pen IV. G58 „ Wheat (whole)

r-v.
(T;; re«J •

The differences in manurial value and in chemical composi-
tion of the foods are so slight as to make it unnecessary to enter

into calculations of them.

The wheat, it will be noticed, produced the most increase

at the lowest cost per lb. of increase. The increase of weight
in all the pens was very satisfactory, and somewhat similar

to the results obtained in the first year of the experiments, the

wheat (as then) producing one pound of increase at the lowest

cost. Oats-with-barley was the only other food alike in the

two sets of experiments, and the results in the two cases are

nearly the same.

,c. .». (). <i.

cost 2 G 0 . . 1-45

1 19 8 . , 1-30

JJ
2 2 10 . . 134

)> 1 19 8 . . 1-22

)» 2 2 10 . . 1-51
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B.

—

Bulloclv-fceding Experiments.

In addition to the sheep-feeding experiments it was deter-

mined to institute some on bullock-feeding, with the view of

seeing how far home-grown food could be utilised, and how it

would compai'e with cake. There was accommodation in the

farm buildings for sixteen bullocks, viz. eight in the feeding-

boxes, four in a covered shed, and four in an open yard. The
bullocks were three-year-old Herefords purchased at North-
ampton market. The plan was to have three comparative

experiments as follows :

—

-r, , . . f 3 lbs. Linseed cake \

«•
^f°f^^^'^ f"=7^ 3 lbs. Decorticated cotton cake |.

daily per head
(and 31bs. Maize meal.

m addition

3 lbs. Bean meal, 3 lbs. Oats, . to Swedes

3 lbs. Barley. and Hay.
3 lbs. Wheat, 3 lbs. Oats,

3 lbs. Barley, /

The wheat was in this case given grittled and not whole, the

oats and barley crushed.

In the feeding-boxes were placed four bullocks receiving

food as in (a), and four having food as in (6). In the covered

shed were two more fed as in (/>), (making six in all to this set),

and two fed as in (c), whilst the remaining four in the yard

were also fed like the last-named. The amounts of swedes and
of hay were altered according as the bullocks would take more
or less, but the weights of these consumed v/ere recorded, as also

of the water drunk.

The analyses of the various foods were :

—

Analyses of Foods consumed by Bullocks.

Decortd.
Cotton
Cake

Linseed
Cake

Maize
Meal

Beans
Grittled
Wheat

Barley
and Oats

Swedes Hay-
chaff

straw-
chaff

Moisture . . .

Oil
' Albuminous
compounds

Mucilage, starch,

digestible fibre,

&c.

Woody fibre . .

Mineral matter .

9-28

10-47

39-81

27-44

4-97

8-03

11- 73
12- 41

25-62

3112

8-93

7-19

12-67

4-07

9-44

70-50

1-63

1-69

18-49

1-47
21-94

47-54

7-87

2-69

16-76

1-84

8-68

68-86

1-77
2-09

8ame

as

in

sheep-

feeding

experiments,

page

476.

88-95

1-27

8-36

-86

•56

20-19

10-44

|62-16

7-21

15-69

4-24

74-52

5-55

100-00 10000 10000 10000 10000 100-00 100-00 100-00

' Containing ni-

trocf-n

6-37 410 1-51 3-51 1-39 -20 1-67 •68

VOL. XXIV.

—

a. a.
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The respective costs of the foods were, including cost of

delivery, cartage, breaking, &c. :

—

£ s. d.

Linseed-cake (at 81. per ton delivered to nearest

station) 8 4 0 per ton
Decorticated cotton-cake (at 6/. per ton, 10s. carriage) 6 14 10 „
Maize-meal (at 26s. per quarter = 480 lbs.) . . 1 8 3 per 480 lbs,

Oats (at 20s. 6^^. per quarter = 336 lbs.) . . . 1 3 6 per 336 lbs.

Beans (at 36s. per quarter = 504 lbs.) . . . 1 18 3 per 504 lbs.

Barley (at 2os. per quarter = 448 lbs., home-grown) 17 0 per 448 lbs.

AVheat (at 29s. per quarter = 480 lbs.) . . . 1 9 0 per 480 lbs.

As the four bullocks fed on cake and meal (a) were in the

same building and under precisely the same conditions as the four

others fed on beans, oats, and barley (6), it is better to regard this as

one experiment, although there were altogether six fed on food b.

The comparison is further a better one since these eight bul-

locks were sent off together to be slaughtered, and their fasted

and carcase weights were recorded at the same time. The ex-

periment began on December 19, when all the bullocks were
weighed and put up, and it continued until April 9, a period of

112 days. The bullocks in the boxes began by eating about

38 lbs. of swedes per head daily, 4 lbs. of straw-chaff and 6 lbs.

of hay, and they drank about 22 lbs. of water. They soon took

more hay, viz. 7 lbs. daily, and drank more water, 35-45 lbs.,

the quantity of roots also increasing to 40 lbs. After this the

amounts of roots, hay, and chaff taken did not increase, and the

animals fed steadily on. During the whole period the weights

of food consumed were :

—

By 4 bullocks feil

on Unseeil-cake,
decorticated cot-

ton - cake, and
maize-meal, dur-
ing 112 days,

cwt. qrs. lbs.

Avcr.ijje per
head daily.

lbs.

39-9

By 4 bullocks fed on
beans, oats, and bar-
ley during 112 days.

cwt. qrs. lbs.

158 1 6

Average per
head daily.

lbs.

39-5

Straw-chafE . . IG .3 22 4-2 16 0 26 41
Hay ... . 6-85 27 .3 6 6-9

Cake or Meal . . . 3G 0 18 9 36 0 18 9

172 1 10 431 143 2 0 35-9

On April 9 the bullocks were weighed at the farm, then

sent off, like the sheep in the previously recorded experiment,

to Nottingham, they being fasted meanwhile. The fasted weights

were taken in the market on April 10, the beasts slaughtered,

and the carcase weights taken on the next day. Mr. Fraser

was present all the time, and took every possible care to ensure

accurate records being obtained.

Meanwhile two more bullocks had been feeding in the

covered shed on the food b (beans, oats, and barley), and two
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on the food c (wheat, oats, and barley), while in the open yard

were four also taking the food c. The four in the boxes

did very well, but not so those in the open yard, for among
them ringworm broke out, one beast suffering in particular.

This made them rather low, and they did not all feed well.

While in this condition two of them, Xos. 14 and IG, were at-

tacked on February 12 by an illness, the nature of which could

not be found out. They lingered for a considerable time, re-

fused their food, and appeared to be in great pain. On Feb-
ruary 20 the first one (Xo. 16) died, and the local veterinary

surgeon not being able to state the cause of death, parts of the

animal were sent to the Royal Veterinary College for examina-

tion by Prof. Wortley Axe. Some long time had, however,

elapsed before they could be examined, and they were then too

stale. Prof. Axe himself visited the farm on February 22, and
ordered the second bullock to be carefully watched, and should

it die parts of it to be at once sent to him. The poor beast

suffered greatly, so much so indeed that the humane feelings of

the attendant induced him on February 29 to give it relief

from its pain by a friendly blow, and the necessary parts were
forwarded for investigation as before. It may be mentioned
that it was feared that anthrax had broken out, but whether
this was the case could not be ascertained, for it transpired that

the humane blow struck had prevented the appearance of the

very organisms which would have been recognisable in the case

of anthrax had the animal been allowed to die naturally. Thus
the outbreak, whatever it was, was not traced to its cause.

Whether the food was unsuited to the animals or not is also

uncertain ; under ordinary circumstances the best thing to do
would probably have been to change the food, but this was not

possible in an experiment. The remaining bullocks fed on to

the end, were weighed on April 9, and again on April 16, when,
like the sheep, they were found to have lost weight. Accord-

ingly calculations are based on the weights taken on April 9,

when, we may say, all three experiments closed. These re-

maining bullocks were treated just like the first lot, viz., weighed
on the farm on April 16, fasted, weighed again in Xottingham
market on the morning of the 17th, then slaughtered, and the

carcases weighed on the following day.

It may be here observed that while the cake-fed bullocks

ate up their cake and meal quickly and then lay down, the two
other lots took their supply less quickly, but made two feeds of

it, lying down between times. The general plan of feeding was
20 lbs. of roots, 4^ lbs. of cake or meal, and 2 lbs. of straw, the

1 I 2
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first thing in the morning ; at 10 a.m. 4 lbs. of hay, and

at 4.30 P.M. roots, straw, cake, and com, as in the early

morning.

The amounts of food consumed by the 4 bullocks in division

c during the period were :—
By Bullocks feed-
ing on \\Tieat,

Oats, and Barley.

Swedes
Straw-chafF

Hay .

Meal .

Water

lbs

16

cwt. qr.

159 2
16 0
27 3
36 0 18
lU 2 0

14

Average per
Head Daily,

lbs.

390
4
6'97

9
28-5

In the appended tables, on page 485, are given the full par-

ticulars as to the increase in weight, the live weights at fann,

fasted weights, and carcase weights, of all the 14 animals that

went through the experiments.

For the purpose of comparison, it will be noticed that the

two bullocks in the yard did just about as well as the two in

the shed having the same food, and these four animals may
accordingly be taken together, as representing the increase on

the diet of wheat, oats, and bai'ley. It is true that the two
single animals fed on beans in the shed appear to have done

better than the four in the boxes, but the comparison with four

animals is a much safer one than with two only, and hence the

four on beans in the boxes are taken by preference as represent-

ing the gain due to the beans, oats, and barley mixture, the

conditions here being exactly similar to those in the case of the

cake-fed animals.

We come thus to the conclusions :

—

Increase in live weight of 4 "\

bullocks, feeding 112 days/
Equivalent in lbs

Gain per head daily....

Fed on linseed-
cake, decorticated
cotton-cake and !

maize-meal

cwt. qrs. lbs.

10 2 13

1189 lbs.

2-65 lbs.

Fed on beans. Fed on wheat,
oats, and barley oats, and barley

cvrt. qrs. lbs. cwt. qrs. lbs.

9 1 16 8 2 13

1052 lbs. 965 lbs.

2-35 lbs. 2-15 lbs.

On calculating the composition of the entire mixed food

given to the animals in each experiment, the " albuminoid

ratios" were found to be as follows:—Cake-fed Bullocks, 1 ; 4*8;

Bean-fed Bullocks, 1 : G-33 ; Wheat-fed Bullocks, 1 : 7-65.
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Weights of Bullocks, 1887-8.

Weight at
commence-

ment,
Dec. 19,

1887

Unfasted weights
Increase in

lire weiglit
during 112
days ended

April 9, 1888

Pasted live weights
in cwts., qrs. and lbs.

and also in stones of

14 lbs.

Number
On April 9,

1888
On April 16,

1888

Carcase weight
in 8 lb, stones

I, Four Bullocksfed on Linseed- Calte, Decorticated Cotton- Cake, and

Maize-Meal {in Boxes).

1

2

3

4

Total of 4

)

bullocks J
1

cwt. qrs. lbs.

11 2 7

9 1 14

8 3 22
10 1 7

cwt. qrs. lbs.

14 2 0
11 2 13

11 3 2

12 3 20

cwt, qrs. lbs. cwt, qrs. lbs.

2 3 21

2 0 27
2 3 8

2 2 13

(April 10)

cwt. qrs. lbs.

13 2 0
10 2 20
10 3 0
11 3 24

St. lb.

108 0
85 6

86 0
95 10

St. lbs,

108 7

89 1

88 4
99 0

40 0 22 50 3 7 10 2 13 46 3 16 375 2
r 385 4
tor 58-73 p. c.

Total of 4

1

buUocks ,

//, Four Bullocligfed on Beans, Oats, and Barley (in Boxes').

9.3 18

9 1 25

9 3 14

11 0 8

} 40 1 9

12 0 20
11 2 27
12 0 14

13 2 20

2 12
2 12
2 10
2 2 12

11 1 14
li 0 21

11 1 14

12 2 0

91 0
89 7
91 0

100 0

93 2

93 6
94 0
103 6

49 2 25 9 1 16 46 1 21 371 7
f 384 6

1 or 5919 p. c.

III. Tko Bullocks fed on Beans, Oats, and Barley (in Covered Shed).

9
10

9
10

0
3

7

0

12 0 0
13 1 23

11 3 17

13 1 27

2 3 21
2 2 23

11 0 4

12 2 8

88 4

100 8

87 3

102 3

Total of 2

1

bullocks

)

19 Oo 7 25 1 23 25 1 16 5 2 16 23 2 12 188 12 f 189 6
t or 57-42 p. c.

lY. Tivo Bulloehs fed on Wheat, Oats and Barley (in Covered Shed).

11

12
9

10

1

2
16

5

11 2 10

12 3 2

11 1 14

12 3 7

2 0 22
2 0 25

10 2 20
12 0 14

85 6

97 0
88 4

97 7

Total of 2

1

bullocks )

19 3 21 24 1 12 24 0 21 4 1 19 22 3 6 182 6
< 186 3

t or 58-38 p. c.

V, Two BuUocksfed on Wheat, Oats, and Barley (in Oi)en Yard).

13
15

Total of 2>

bullocks i

9 2 0
10 1 14

11 1 20
12 2 16

11 0 22
12 2 0

1 3 20
2 12

10 1 24
11 3 0

83 10
94 0

85 1

98 1

19 3 14 24 0 8 23 2 22 4 0 22 22 0 24 177 10
( 183 2
lor 58-93 p.c.
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Taking next the cost of the additional foods consumed during

the whole time we have :

—

£ s. d.

[Linseed-cake 1350 lbs cost 4 18 8
(a)

j
Dec. cotton-cake 1350 „ . . . ,,,413

I Maize-meal 1350 „....„ 3 19 5

£12 19 4

(Bean-meal » » • • • . „ 5 2 5
{b) Oats „ „ . . . .

.
„ 4 14 5

^ Barley „ „ . . . . „ 4 14

(O

£13 18 2

Wheat „ „ . . . .,,416
Oats „ „ • • . „ 4 14 5

Barley „ „ . . . . „ 4 14
£12 17 3

These would give the following as the relative cost of each

mixture per lb. of increase of live weight :

—

Relative cost
per lb. of In-

crease iu Live
Weight,

d.

(a) Linseed-cake, decorticated cotton-cake, and maize-meal . 2-62

(b) Beans, oats, and barley 3-17

(c) Wheat, oats, and barley 3'2

This shows clearly the superiority of the cake-feeding as

against the other foods, at the prices at least which they cost at

the farm where the experiment was carried out. On examining
the carcases, the meat of the cake-fed beasts was pronounced by
experts to be " riper " than that of the bean-fed beasts, while

similarly the meat from the bean-fed ones was very superior

indeed to that from the wheat-fed bullocks, the fat of the latter

being very pale in colour. Beyond this is also to be considered

the great superiority of the cake-fed manure.

XXV.

—

Fruit Fvaporation in America. By Dan. Pidgeon,

Holmwood, Putney Hill, S.W.

The appearance at the Nottingham Show of an American " Fruit-

Evaporator," an appliance in common use by farmers of the

United States lor the purpose of drying apples, peaches, rasp-

berries, and other fruits, created a gi'eat deal of interest among
advanced agriculturists.

As one of the Judges of Miscellaneous Implements whose
duty it was to adjudicate upon the claims of this Evaporator

to be regarded as a " New Implement," and entitled, therefore,

to compete for the Society's Silver Medals, I took the oppor-

tunity, whilst in America this autumn on other business, to
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inquire into the present development of the fruit-drying in-

dustry in the United States. The following brief notes sum up
the information which I was able, in the short time at my dis-

posal, to obtain upon the subject.

The town of Rochester, in the State of New York, is the

recognised centre of the industry in question, which has

already assumed immense proportions. The rapid growth of

fruit-drying in this region throws incidental light upon a some-

what obscure question, viz., "Why is the British farmer so

slow, and his transatlantic cousin and competitor so quick, in

adapting himself to altered conditions of cultivation ?
"

Illustrations of the fact are not far to seek. The entry of

the Great West, in the character of a wheat-grower, upon the

agricultural stage of the world ci'eated a " depression " in the

agriculture of the Eastern States of America no less marked than

that which followed from the same cause in England. New
England, no more than Old England, could, after that entry,

any longer aflford to raise the traditionally " important crops."

A change of front became inevitable there, as here, and was
made with a rapidity which England might envy, but has not

approached.

Thanks to the mine of statistical wealth embodied in the

quinquennial Census of Massachusetts, it is possible to measure
the depth of the depression in question in one of the most
densely populated States of the Union. More than half the

towns in the leading agricultural county of Berkshire, Mass.,

lost fourteen per cent, of their inhabitants between 1865 and

1875, while in Middlesex, the second farming county in the State,

one town in every five parted with three-fourths of its people

during the same pei'iod.

Yet the agriculture of Massachusetts has not declined. The
farmer has, indeed, given up raising the " important crops," but

their place has been more than filled by an increase in the pro-

duction of milk, eggs, vegetables and fruit. Twelve times as

many eggs and forty times as much milk are now produced in

this State, than was the case thirty years ago ; while the increase

in such crops as beets, carrots, beans, cranberries, and onions

is almost equally great. The total value of the farm-produce of

Massachusetts increased by nearly twenty per cent, within the

ten years ending 1880, notwithstanding the fact that many
farms, once the homes of prosperous men, are going begging for

customers at a tenth of their original cost, while the popula,tion

of all the agricultural towns is slowly dwindling.

If Massachusetts has survived an " agi-icultural depression,"

it is because the Yankee is a totally different person from the
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EnglisK farmer. Tenancy for rent is practically unknown in

America, although men sometimes let some of their land upon
the " Metayer," or share- of- profits system. The farmer is always

a freeholder, and the farms are small. More than half of those

in Massachusetts, for example, are between twenty and one
hundred acres in extent. The greater part of the remaining

half are smaller, while there are very few properties containing

more than three hundred acres. For every four of these farms,

again, there are but three labourers. Whatever the theoretical

advantages possessed by the English triad of squire, farmer,

and labourer, it is beyond all doubt that the American combi-

nation of freeholder, husbandman, and labourer in one man,
stimulates energy and develops ingenuity in a very remarkable

manner.

Western New York, again, was itself formerly the granary

of North America, and Rochester was a city of mills. All has

changed with the introduction of Western wheat. Wheat-fields

have become orchards; the mills, once thickly lining the banks
of the Genesee Eiver, have disappeared, or become factories

;

the very citizens have forgotten their old piide in the " Flour

City," and now call their town (without reason, it must be con-

fessed) the " Flower City." Throughout twelve of the most
fertile counties of Western New York, the cultivation of fruit,

especially of apples, has, within fifteen years, superseded that of

every other crop. The orchard products of New York State

were valued at nearly nine million dollars in 1880, the last

census year, and will probably be worth far more in 1890.

The greater part of these apples are grown around Rochester,

where, within a radius of forty miles, nearly two thousand fruit-

drying establishments are now in operation.

Only by the aid of these " Evaporators " could such a condition

of cultivation as that now prevailing in the district under review

be maintained. Thousands of tons of apples are prepared annually

from grades of fruit formerly wasted or allowed to rot on the

ground. The fruit-drier and the extension of fruit-farming have

gone hand-in-hand, and, following naturally upon their union,

the dried-fruit merchant has appeared, and flourishes. He does

not himself evaporate fruit, but buys botli from Evaporating

establishments and the farmer, packs for export, and exploits

the whole world for markets. Chief among these gentlemen in

the town of Rochester ranks the firm of Michael Doyle & Co.,

to whom the writer gladly acknowledges his obligation for nearly

all the information on the subject of fruit-evaporation to be found

in this article.

Glancing, first, at general facts indicating the character and
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extent of this new industry, 1,500 evaporators were at work
in the neighbourhood of Rochester during the year 1887,

and some 150 more were started during 1888. These range

in capacity from 25 to 1,000 bushels of apples per day. The

1,500 Evaporators in question gave employment, during the

autumn and winter of 1887, to 30,000 hands, who earned from

5 to 12 dollars each per week, according to skill and experience.

The total quantity of dried apples produced was about 30 million

pounds, and their value two million dollars. Five million bushels,

or 250 million pounds of green apples, were required for this

purpose, from which more than 200,000 tons of water were
driven off by the consumption of 15,000 tons of coal.

The product finds a market all over the world, but the chief

consuming countries are Germany, England, Belgium, Holland,

and France. Evaporated apples are packed in cases each con-

taining 50 lbs., and the cost of carriage per case to Liverpool is

30 cents, or Is. 3d. The same quantity of green fruit sent in

barrels would cost ^^2.50, or 10s., and canned fruit ^^2.10, or

8s. 9d. In the case of evaporated fruit no damage is done, even

by the longest transit, while fresh fruit suffers enormously, and
canned fruit is always liable to ferment.

The refuse of the apples, consisting of cores and parings, is

not lost, for these also are dried, and form the basis of all the

cheap jellies now so largely manufactured. Twelve millions of

pounds of dried cores and parings w ere exported from America
during the year in question. Sliced apples, dried without coring

or paring, are exported in large quantities to France, where they
are used in the production of the cheaper wines, and, sometimes,

by the distiller. Eighteen thousand barrels, containing four mil-

lion pounds of sliced apples, were sent to France during 1887, and
of this quantity more than half was furnished by the Rochester
Evaporators. The dried apples of Western New York can now
be bought in almost every town on the continent of Europe,
while an increasing demand for them is springing up even in

such remote parts of the world as Australia and Western Africa.

Passing from the general to the particular, it may, in the

first place, be remarked that the practice at Rochester is to dry

not only apples, but peaches, plums, and raspberries.

Ch-een Apples are bought, in average years, at from fifteen

to twenty cents (7^d. to lOd.) per bushel of 50 lbs. The actual

cost of drying averages from twelve to fifteen cents (6d. to 7^cZ.)

per bushel. The total cost of the dried product is from six to

ten cents (Sd. to 5d.) per lb., and the average selling price seven
to twelve cents (S^d. to 6d.) per lb. One bushel of green apples

produces about G lbs. of dried apples. The best apples are
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barrelled and exported as fresh fruit, only tlie second-gTade fruit

is evaporated, while a tliird-grade goes to the cider-mills at an
average price of 7^ cents (3|cL) per bushel. Nothing is wasted.

The cores and parings are dried and sold for jelly-making at an

average price of ,^20 (4il.) per ton. A bushel of apples yields

30 lbs. of " meat " and 20 lbs. of refuse. The 30 lbs. of " meat
"

is reduced to 6 lbs. by evaporation, and the 20 lbs. of refuse to

4 lbs. One pound of coal is consumed in evaporating one
pound of fruit.

Peaches are dried both in the " pared " and ," unpared " state.

The cost of a bushel of good peaches, in average years, is fifty

cents (2s. Id). Each bushel yields 4-^ lbs. of dried "pared," and

8 lbs. of " unpared " fruit. The actual cost of drying, in both

cases, is fifteen cents {7^d.) per bushel, the cost of the dried
" pared " product fifteen cents (7^d.) per lb., and its selling value

twenty to twenty-two cents (lOc^. to lid.) per lb. The cost of
" unpared " dried peaches is eight cents (^d.) per lb., and the

selling value from ten to twelve cents (5d. to 6d.) per lb.

Raspberries (black) cost, in average years, six cents (Sd.) per

quart. A quart of fruit yields one third of a pound of dried pro-

duct. The actual cost of drying is two cents (Id.) per lb., and
the total cost of the dried raspberries twenty cents (lOd.) per lb.

The selling price varies from twenty-five to thirty cents (Is. O^d.

to Is. 3d.) per lb.

Flums are only evaporated when so abundant as to become
unsaleable. One bushel of green plums produces 8 lbs. of dried

fruit, whose average selling price is seven cents (3^) per lb.

Fruit evaporation is mainly an independent business. The
1,500 evaporating establishments already mentioned as sur-

rounding Rochester are all of this character. The farmer indeed

owns a dryer of his own whenever his orchards are large, but

he sells for the most part to the nearest " Evaporator." Apple
orchards in Western New York are commonly from 100 to 300
acres in extent. Peach orchards from 50 to 150 acres. The
Evaporators themselves vary in capacity from 10 bushels to

1,000 bushels a day.

The smaller drying aj^paratus is of the simplest description.

It consists of an iron stove, surmounted by an upright wooden
casing, the stove being fixed in the basement, and the wood
casing on the floor above. The products of combustion are carried

away by a flue, while the hot air rising from the stove passes

upwards througli the box-like dryer, which terminates in a cowl

and vane. The dryer itself is fitted with a number of sliding

trays, made of wire netting, upon which the fruit is placed,

and these are replenished by liand as the drying proceeds.



Fruit Evajmration in America. 491

Evaporators of the greatest capacity do not differ from the

smallest in principle, but tlie former usually employ steam instead

of fire heat. The cost of the smaller (Farmer's) apparatus is

very trifling, and the cost of coal has already been stated as

1 lb. per lb. of evaporated fruit.

Mechanical ajjpliances for coring and paring apples are ex-

tremely ingenious and very numerous. They are worked by hand,

and are continuous in action, i.e. one apple is being "chucked"
while a second is being pared, and a third cored. Peach-paring

machines are also in vogue, and cherries, when these are dried,

are stoned by a very pretty special machine. None of these

mechanical adjuncts to the system of fruit-evaporation are ex-

pensive, although it must be said they are all especially Ameri-
can productions.

The cut below gives a good idea of a small Farmer's dryer,

A Farmer's Evaporator.

and the apparatus is so simple as not to require an additional
word of explanation.
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Whether fruit-growing and fruit-drying are likely to assist

the British farmer as they have assisted the farmers of New York
State in a predicament of exactly similar character, is a question

yet to be solved. One thing, however, is certain, that a little of

the alertness which, within fifteen years, has changed the old

granary of America into an orchard, and the "Flour City" of

Western New York into a fruit-drying centre, might be imported
with advantage, even if the methods resulting from such importa-

tion took other forms than that which this paper attempts to out-

line. A second thing is, in the writer's view, equally certain

—

that the conditions under which the British farmer works must
at least approximate to those which surround his freeholding com-
petitor in the States before he can, prudently, plant fruit trees.

XXVI.

—

Barley from a Maltsters Point of Vieiv. By ROBERT
Free, Mistley, Essex.

The art of making good malt out of bad barley has not yet been
discovered, and hence there is usually a range of 20s. per quarter

in the prices which maltsters are prepared to pay for the various

samples of English barley offering on the markets during the

season. Nevertheless, the cost of producing barley worth 45s.

per quarter is practically the same as that of producing barley

worth only 25s., and, leaving out of account the influence of un-
favourable weather, such as we have had this season, there is no
valid reason why so large a proportion of the barley grown in

this country should be of inferior quality. The British farmer

has, unfortunately, many adverse circumstances to contend with

which are wholly beyond his control, but that is surely the best

reason for seizing every available opportunity of turning the

land to profitable account, and for making the most of produce

in which there yet remains a chance of competing successfully

with the foreigner. If I remember rightly, J\Ir. C. S. Read and
Mr. Albert Pell, in their joint report to the Royal Commission
on Agriculture, gave it as their opinion that our farmers could

in future only hope to hold their own against more favourably

situated foreign and colonial rivals, in grazing and the growth
of barley. As regards the gi'ain with which mj'- thirty years'

experience as a maltster has made me familiar, I do not hesitate

to endorse their views, but with the condition, which must of

course have been expressed or taken for granted by them, that

in the struggle which has practically become one for very exist-

ence, British growers should not neglect any one of the essential

elements of success.
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There are possibilities in barley wbich I say emphatically

have not been realised, and, indeed, speaking generally, I do not

scruple to add that the most obvious means for their realisation

are lamentably and wilfully neglected. As a rule we have stood

still or retrograded whilst foreign and colonial growers have

steadily improved their methods of cultivation, and consequently

the quality of theii' produce. The main object of the present

paper is to point out, in the plain language of a business man,
the causes which tend to the production of so large a proportion

of inferior barley in this country, and the means of improvement

which suggest themselves. I shall also add information which
will, I think, be instructive as well as interesting, as to what be-

comes of the barley after it reaches the maltster's hands. There

can be no question as to the importance of the subject, and I am
aware that it is one upon which great diversity of opinion is sure

to arise. But I shall depend chiefly upon facts and figures that have

come under my own observation, though for the pui*pose of this

article I have sought the assistance of various authorities to whom
allusion will be made later on.

It is indisputable that whilst during the last thirty years

rapid progress has been made in every other branch of industry

in this country by the adoption of new and improved processes

dictated by scientific discoveries, agriculture has not made a
proportionate advance. So far as barley for malting purposes

is concerned, I am of opinion that the average quality of the

season's crop was better twenty or thirty years ago than it is now.

Of course I do not refer to the exceptionally bad prospect of this

year for quality, as it is due to climatic causes, nor do I pre-

tend to discuss agricultural chemistry or the results of scientific

farming. But in the matter of barley growing there are certain

plain means to the desired end which have been, to an almost

incredible extent, neglected. The general absence of care in the

selection of seed is perhaps the most radical defect. Buyers of

grain are not usually backward in pointing out the shortcomings

of samples submitted to them, and therefore the growers can

scarcely plead ignorance as to what is required in a malting

barley. They know at all events that amongst the first condi-

tions looked for are that the grain should be well matured and
evenly ripened ; and yet it is a fact that thousands of acres of

good arable land in this country are regularly sown with such

samples of barley as the farmer finds unsaleable to the maltster

in consequence of their inferior quality or condition, or with the

cheapest lots that can be bought on the markets. Worse still,

there are large quantities of " screenings " purchased from the

maltsters and dealers at a low price, and then dressed and sown.



494 Barley from a Maltster s Point of View.

Perhaps I should explain that these latter generally comprise
the " screenings " from all the different parcels of barley, English
and foreign, that the maltster has received into store during the
season, maturing early and late, short-strawed and loug-strawed,
thick-skinned and thin-skinned, good coloured and bad coloured.
These are all inextricably mixed, and ought only to be bought
for feeding purposes, where the mixture is of no consequence.
One might as well expect to gather "figs from thistles" as
to secure a good even harvest of barley from this mixed refuse
as seed

!

This is not a matter of science, but of common sense. If
rubbish be sown, it would be strange if there were anything but
rubbish to reap. As, however, the object of the farmer is to
grow malting and not grinding barley, it is simply suicidal folly

to sow his fields with what could not, by anything short of a
miracle, produce the desired result, even if the season were the
most favourable ever known. I am aware, of course, that motives
of economy are accountable for the practice referred to ; but a
very little calculation will suffice to convince those who have
hitherto adopted it that it is the height of false economy, since

the difference in cost between " screenings " and best seed barley
at two bushels to the acre is infinitesimal as compared with the
relative value of the respective crops.

It may be said that I am deprecating only extreme and
exceptional cases ; but the same rule holds good throughout.
Most farmers seem to think that barley is barley, and that
cheapness is the one desidei-atum in buying their seed. They
do not, it is true, all sow " screenings," but, on the other hand,
very few of them go to the trouble and expense of selecting

their seed ; and yet there are as many varieties of barley, good,

bad, and indiflFerent, as of other kinds of agricultural produce.

If the fruit-grower means to cultivate pears or the florist roses,

he takes care to select the best stock for his purpose, and even
in regard to wheat the farmer does not display the same amount
of happy-go-lucky indifference that he does with respect to

barley, though quality really affects the market value of the latter

far more than that of the former. The miller cannot, like the
maltster, afford to give long fancy prices for fine samples of grain,

because the conditions of his trade preclude the possibility of

an adequate return ; whereas the maltster is always ready to pay
handsomely for exceptionally fine parcels of barley, because really

first quality malt readily commands a relatively high figure.

Nor is there any secret about the reason for this. The brewers
obtain a considerably higher price per barrel for their fine than

far their ordinary ales, and as they reckon three to four barrels
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to the quarter of malt, it is easy to understaud why they should

be willing to pay higher prices for really hue malt. Moreover,

there are several of our leading brewers (it would bo invidious

to mention names) who will not buy inferior malt at any price,

and therefore farmers who grow only poor barley are necessarily

shut out from a considerable portion of the market altogether.

These considei-ations all point directly to one conclusion,

viz., that the aim of our farmers should be to grow the best

malting barley, and to this end it is imperative in the first place

that they should select the best seed. I will now mention a

few vai-ieties of barley that experience has proved to be best

adapted for malting purposes, but it must be understood that of

recent years they have one and all of them sadly deteriorated by
mixtures, owing to the want of care in preserving the several

kinds intact. The " Chevalier," the " Golden Melon," and what

is known as " Page's Barle\-," are amongst those which may be

relied upon in a fair season to ripen evenly and give a mellow,

thin-skinned barley ; but doubtless there are in eveiy barley-

growing district other kinds which have secured a local reputa-

tion equal to those named. There are also " Saale," " Austrian,"

and " Hungarian " barleys which possess the desired qualities,

and which might also be used for seed with advantage. The
great thing is to bear in mind the properties desired by the

maltster, viz., that the grain should be of good size, evenly

ripened, mellow, and thin-skinned, and to select with care and
judgment seed of this character. I do not mean to say that it

will prove at all an easy task, for the reasons already given, but

it is certain that vast improvement on the present slipshod

methods might be immediately effected, and if the demand
existed for really first-class seed barley, there is no question that

in a year or two the supply would be forthcoming.

Having touched upon the initial stage, let me add a few

words upon the subsequent operations of cultivation and pre-

paration for market. Let it be clearly understood at the outset

that I do not presume to minimise the inevitable influence of

the season upon both the quantity and quality of the crop. In
this variable and capricious climate it frequently happens that

unfavourable weather will nullify all the fai'mer's best efforts and
most careful calculations. Nor is it possible wholly to prevent

the losses thus occasioned. My remarks must therefore be held

to apply to the circumstances of an average season, and they are

based upon my own observation and the experience of leading

farmers whom I have consulted. The description of soil best

suited for barley varies so much with the season that it is quite

impossible to lay down any hard and fast rule. Sometimes
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light sandy land, at others good mixed soils, or in a dry year

even deep clays, mil yield the best harvest of barley. And a

change of seed from heavy to light land and vice versa, has

often proved beneficial ; but the condition of the land is of con-

sequence.

There seems to be a general consensus of opinion that it is not

necessary to manure for barley, unless indeed the land be in an
exceptionally impoverished state, and that the effect of artificial

manure is to produce a heavier crop of straw, but not to improve

the grain. Barley generally does best as the succeeding crop

to wheat or roots, especially if the land has been well manured
for them, and under such circumstances nothing is gained by
manuring for barley itself. The practice of sowing barley in

the autumn does not seem to be warranted by results, for the

crop is generally moderate as to quantity, and there is no cer-

tainty of any appreciable advantage as to quality. But it should

be sown as early as possible in the spring—that is, directly the

ground is dry enough to be well pulverised—and care should be

taken not to put in too much seed, say not exceeding two to two
and a half bushels to the acre, for the grain is sure to be poor

if the 'plants are too thick. It has often proved a great mis-

take to sow seeds along with barley, as is commonly done in

many districts, for in a wet season the clover gets as strong as

the barley, and is pretty certain to spoil its colour either in the

field or in the stack. As good a layer of seed is secured by
drilling after the barley is above ground, and then at harvest-

time there is no undergi'owth to contend with.

These are of course controversial questions in practical

farming about which I do not presume to speak dogmatically,

not being a farmer myself ; and hence I have relied chiefly on
recognised authorities with whom I have been in communication,

including Mr. Amis Hempson, of Eamsey, Essex, Mr. Edward
Catchpole, of Kelvedon, and others whose courteous assistance I

desire to acknowledge. But a maltster's views may be held to

have some weight in regard to the operations of harvesting,

dressing, &c., because they materially affect the condition and
the value of the barley. It too often happens that the farmer's

convenience, and not the fitness of the barley, is the predominant

factor in determining when it shall be cut. Indeed, many
farmers do not hesitate to say that it is immaterial whether the

grain is ripe when it is cut, for, if not, a few days in the field

before carrying it to the stack or the barn will suffice to mature

it. I am convinced that this is altogether a mistake so far as

barley for malting purposes is concerned. It should be allowed

to ripen thoroughly before the scythe is put in, for thus only can
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a really mellow grain be secured. "When cut too early the

grain becomes steely, and hence of far less value to the maltster.

It is at harvest-time that the evil effect of using mixed seed

manifests itself, for some kinds of barley will ripen fully a fort-

nitrht earlier than others, and it follows that if these be sown
together, a part of the crop will be dead ripe before the rest is

fit to cut, and an evenly matured sample is therefore simply

impossible. Steam thrashers, which are now almost universally

employed, have of late years proved more satisfactory than

formerly, because of the improvements introduced in them, but

I venture to think that there is still room for further progress

in this direction. With a properly constructed machine the

awn should be knocked off without in any way injuring the

grain, as too often happens, and care should especially be taken

not to set the thrasher too close, or the skin of the corns will be

cut and mould ensue. In respect to " dressing " I have one

practical suggestion to make, which if acted upon would prevent

much of the disappointment occasioned to buyers and loss to

the sellers of barley. The common practice is to " dress" only

once ; but a second dressing would be found not only to give

satisfaction, but would prove positively remunerative to the

farmer, as the following simple calculation will demonstrate :

—

£ s. d.

100 qra. barley once dressed at 295 145 0 0

S)6 qrs. barley twice dressed at 30s, 144 0 0
4 qrs. of screenings at 20s. , , .

'
. . . , 4 0 0

148 0 0
Cost of dressing 100 qrs. at l^d 12 6

147 7 6

showing a diflference of 2L 7s. 6d. in favour of the second-

dressing.

Assuming, however, that the best barley has been sown, and
that the methods of cultivation, harvesting, and thrashing

employed upon it leave nothing to be desired, there is yet

another vicious practice only too common with English farmers,

which must be corrected if they want to deliver the grain to the

maltster in perfect condition. I refer to the custom of storing

the barley in great heaps on the bam floor, for days or even
weeks at a time, without turning it over, until it has acquired
an earthy, or as it is sometimes termed, a " mushroomy " smell.

Now it is superfluous to point out that there is always a certain

amount of moisture in the grain, which, as it lies in a heap,
must sooner or later induce a certain heating and sweating.
This in its turn not only produces the disagreeable smell referred

VOL. XXIV.—s. s. K K
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to, but also injures the germ, and consequently the growth of

the barley. Farmers generally wait till the mischief is done
before they take measui-es to guard against it ; in other words,

they do not think there is any need to have the barley heap turned

so long as it does not smell badly. The fact is, however, that when
once that " mushroomy " scent has been acquired, the quality of

the grain has deteriorated beyond reparation. It is far better

to be on the safe side and have the heap turned over every few
days. The cost is trifling, and all danger of damage is thus

avoided.

In one of the communications alluded to above, the following

passage occurs, and I quote it because the opinion expressed is

perhaps shared by many of the writer's confreres, and it is

desii'able that it should be corrected :
" A good deal of injury

has been done to the barley and malt trade by the rush for

barley in the autumn, and the large customers leaN'ing off buying
so early. If large deliveries could be taken during February
and March, farmers would feed the market more regularly, and
the barley would be much better kept in the straw than in the

huge heaps by the maltsters, which are now general." It is a

farmer who writes thus, and it affords a curious illustration of

iEsop's fable, wherein the wolf charges the lamb with fouling

the stream, though it flowed from him to it. The responsibility

for the state of things complained of lies with the farmer, not

wdth the maltster. It would obviously be greatly to the

maltster's advantage if the deliveries of home-grown barley

were extended uniformly over eight months of the year, instead

of being for the most part compressed into four, because he

would not then be compelled, as at present, to receive and store

eight months' consumption in half that period. The " rush
"

complained of is assuredly not of his creation, but it is due to

the fact that in times of agricultural depression, which are now
unfortunately chronic, farmers are, generally speaking, in haste

to realise before Christmas.

Before proceeding to follow home-grown barley from the

farmer to the maltster, attention must be called to the ever

increasing competition of imported barleys, because this should

serve to stimulate English producers to fight the foreigner with

the only weapon left to them, viz. quality. The repeal of the

malt duty has acted veiy much against the interests of the

farmer by opening an immense field to foreign barley for malting

purposes that did not previously exist, since the heavy duty of

2 Is. 8cZ. per quarter formed a protection to English producers, as

the best and worst barleys were liable to the duty if once steeped.

There was ahvays a risk of foreign barleys not germinating

i
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properly, and in tliat case the maltster would be liable to very

heavy loss. Consequently, only the selected foreign barleys of

the finest description were used, and these barleys always com-
manded high prices, and did not therefore seriously injure the
English farmer ; and further, at that time there were many
growths, such as Smyrna, Algerian, and other Southern sunripe

barleys, that could have been used with great advantage to the

brewer, but were prohibited by the excessively high duty they

would have to pay. The Government levied the duty by making
the charge upon the grain after it had been steeped for fifty

hours in the cistern, and as the barleys named—being so perfectly

dry—absorbed such a large amount of water, the increased duty

would be equal to an additional charge of 7s. or 8s. per quarter.

Since the repeal, the brewer only pays upon the extract in his

mash tun. This difference, therefore, now no longer exists, and
consequently large quantities are regularly used, as well as many
varieties of sunripe barleys from Southern Europe and the

East, which certainly have a material effect upon the average

price of barley.

The Table on page 499 shows that whilst our imports of foreign

barley have fluctuated considerably during the last ten years,

their amount being regulated to some extent by the quantity of

home-grown barley available, still the total has not materially

increased, the figures for 1878 being practically the same as

those of last year, and no rule being observable in the years

intervening. Nevertheless, it is undoubtedly a fact that the

quantity of foreign barley used in malting has of late years

steadily increased, and therefore I can only suppose that the

relative cheapness of maize has affected the consumption of

foreign barley for distilling and grinding purposes. Un-
fortunately, there are no means of putting this to the proof by
statistics, as no record is kept of the sources from which malting

barley is supplied. It will be observed that Southern Russia

now sends us fully one-half the total foreign sapply, and that

Roumanla comes next with about 500,000 quarters, or more
than double that of any other country except Russia. These

Roumanian barleys are classified in the trade as Danubian, and
latterly they, as well as Russian, have been to a considerable extent

employed in malting on account of the comparatively low price

at which they were attainable. This year, for instance, Russian

has actually been selling at half the price of average English

barley, say 13s. Qd. to 18s. per quarter, and a considerable quan-

tity of the best qualities have been used for malting purposes.

Next to Russia and Roumania comes Germany with nearly

250,000 quarters, then Denmark with over 200,000, then the
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Pacific ports of tlie United States with 180,000, then France

with over 160,000, then Sweden with over 150,000, and then

the Austro-Hungarian Empire with under 100,000. A con-

siderable proportion of all these barleys are purchased for

malting purposes, and there can be no doubt therefore that

foreign barleys are now more largely used in malting than

formerly, though, unfortunately, no statistics are available to

show to what extent this is the case. The excise authorities at

Somerset House keep a return of the quantity of malt and sugar

annually consumed in brewing, which I append, but there are

no means of ascertaining what proportion of the malt owes its

origin to home-grown and what to foreign barley respectively :

Malt and Com
in Quarters.

1887 G,.539,027

1886 0,484,884

1885 G,480,]86

1884 6,601,695

1883 6,416,431

1882 5,848,070
1881 6,487,405

1880 5.136,559

(9 months' return)

1879 6,447,111

1878 7,344,116

Sugar in Tons. Equal Qr3. of Malt,
at 2 cwt. per Qr.

73,297 732,970
66,347 663,470

64,279 442,790
, 59,304 593,040

56,307 563,070
57,109 571,090

, 56,267 562,670
, 66,029 660,290

52,000 520,000
56,000 560,000

I have already mentioned that some of the Saale, Austrian,

and Hungarian barleys are of excellent quality, and as an
illustration of what may be done by determined effort in the

matter of seed selection and cultivation, I would refer especially

to the marked improvement that has taken place of recent years

in Danish barleys, a large proportion of which now take rank
with the average of English gi-owths for malting purposes.

Only a few years ago the barley production of Denmark was
practically confined to a coarse thick-skinned native grain

suitable only for distilling or grinding, and the change is mainly
due to the energetic action of the Danish Royal Agricultural

Society, with the assistance of the Government. In 1883 a

committee of the Society was formed to ascertain by what means
of cultivation, &c., the best possible quality of barley, yielding

the greatest commercial value, might be obtained, and a sub-
vention of 300L per annum was granted by the State to the
Society for this purpose. The committee accordingly distributed

some 800 lots of seed, each consisting of half a hundred-
weight of fine " Chevalier " barley, to farmers in districts where
it was found that barley could be profitably grown. The con-

<litioji was imposed upon every recipient that he should report
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tlie results of the experiment, and an annual exhibition ot

malting barleys was established in Copenhagen, when their com-
mercial value was appraised by experts. It has been found, that

in every case, out of seven or eight kinds of imported seeds, the
" Chevalier " gave the most profitable returns to the farmer, and
this has naturally led to its general adoption.

The experiments in cultivation have also had an important

influence. Early sowing was found to be most satisfactory, for

the spring in Denmark is generally dry, and it was therefore

desirable to get the seed into the ground while it. retained some
of the winter moisture. As to harvesting, it was ascertained that

the best time to cut was when the grain was fully matured and
the ears began to droop. Useful hints, based on the experience

gained, were also circulated among the gi'owers by the Society

as to stacking, thrashing, and storing, and the practical result of

the whole has been to revolutionise this branch of agriculture in

Denmark, the annual money outlay, be it observed, amounting
to no more than 300?. It is now estimated that one-third of

the arable land in Denmark is devoted to barley culture, and
the total yield is about 2,760,000 quarters.

Having briefly referred to the various sources from which
the maltster obtains his barley, let me describe what becomes of

it after reaching his hands ; and it may fairly be said that,

speaking generally, he has shown eagerness in adopting all the

improvements in his processes that chemistry and mechanical

science have been able to suggest, so that the modern practice

of malting differs materially in its methods from that in vogue
thirty years ago, though the principle of course remains the

same. With all its faults and shortcomings, English barley

is delivered in much cleaner condition than the bulk of the

foreign, but even it requires considerable dressing and screening

before it is fit for the steeping tanks, whilst as regards the

Smyrna, South Russian, and some other Eastern barleys, they

invariably contain an admixture of tares, seeds, and dirt which it

is essential to remove. Hitherto agricultural implement makers
have designed their screening machinery with a view to its

being used upon English-grown barley, or at any rate for barley

grown by farmers who take the trouble to keep their land clean

and free from tares, and who use thrashing machines of some
description or other. But it is otherwise with the Eastern

barleys, and hence elaborate automatic screening machinery has

been invented for tlie purpose. My firm erected such a plant

last year in connection with our new maltings at Mistley, and
as it does its work with wonderful precision and thoroughness,

a brief notice will be of interest.
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The barley passes througli two sets of raacbiues. The first, known as the
" Victoria Separator and Eccentric Grader," does the rough work, separating

the sample into coarse refuse, large tares, and three grades of barley.

This machine is, in principle, a series of five reciprocating sieves, with
diflerent sized perforations. These sieves or screens deliver at different

spouts the material passing over them, and are worked from an upright

shaft by eccentric and connecting rods. An exhaust fan acting on the barley

sucks up any fine dust or light grains, and delivers the refuse, which collects

ia an enlarged pocket of the main pipe, by a spout into sacks. The exhaust

can be regulated by a movable sluice to any degree of suction.

It can readily be understood that simple sieves will not extract broken

or half-corns, nor tares of a diameter equal to that of the barley. This

machine alone is, therefore, insufficient to do the whole of the Avork, and
the final cleaning is done on other machines, consisting of six pairs of

cylinders, each about 2 ft. diam. and 8 ft. long. The cylinders are arranged

in pairs, one over the other, the upper cylinder acting as a separator to ex-

tract the smaller tares and haK-corus from the whole barley, and the lower

as an ordinary screen. The upper cylinder is not perforated, but covered

with hemispherical indentations smaller than the length of a grain of barley,

though larger than half a grain. Hence the half grains, tares, and other

seeds left from the first machine fall into the indentations or recesses, and
are carried round in them until they fall into a trough below, in which an
endless screw works, and delivers into sacks at the end of the machine. The
whole-grain barley, which is thrown against the side of the upper cylinder

above its horizontal centre line, is kept from going round with the cylinder

by a series of scrapers, resting on the cylinder as it revolves. The full grains,

of course, cannot fall completely into the recesses in the cylinder, and any-

thing projecting from the recesses is pushed out by the scrapers, and by them
conducted into the feeding trough to be presently described.

The barley is fed to the different cylinders by an endless screw working
in a trough at the ends of the cylinders, and at right angles to them. In
this trough are openings delivering the grain into the cross or feeding troughs,

one to each upper cylinder. In these cross troughs revolve blade propellers

throwing the corn, as mentioned above, against the revolving cylinder in an
oblique direction. The barley is thus being continually thrown up by the

blades, and returned to the trough by the scrapers, and at the same time
gradually advanced by the oblique action of these blades. In this way the
seeds and half-corns are gradually separated as the barley travels along the
trough and cylinder. The barley passes then through the lower or screwing
cylinder, where it is acted upon by a second exhaust fan, to draw off all

light corns and other refuse which are useless for malting purposes, and which
had escaped the action of the first machine.

It must, hov^rever, not be supposed that screening machinery
is only useful on foreign barley. Owing to imperfect thrashing,

English barley is often broken. Broken barley is useless and
injurious to the maltster, and the machinery above described

may be advantageously used for separating these half-corns in

English barley.

Owing to the extended use of various foreign barleys, and
especially to the numerous improvements in the art of brewing
that have taken place of late years, the process of malting has
become of a far more scientific character than formerly. Each
class of barley requires different treatment in the cistern, on the
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floor, and on the kilns, and the brewer is far more exacting in

his requirements in the manufacture of malt than formerly, so

that the maltster's powers are severely taxed to produce the best

possible article from the material he has to deal with. To treat

the grain with advantage, it is necessary to have well constructed

maltings, and to this end I may personally claim to have made
many considerable improvements. I will now describe the pro-

cess that the barley undergoes after it has passed through the

screening and cleaning machinery already noticed, which is the

most perfect and effective yet constructed. By its means the

bulk is greatly improved, and is then in a fit state for the first

stage of malting, viz. the cistern.

In most cases cisterns are constructed upon the ground-

floor of the malting. Consequently, when the barley has under-

gone the required amount of steeping, say from 50 to 60 hours,

it is drained and removed from the cistern by manual labour

with shovels on to the growing floor. This process causes a

serious amount of damage, as the men are obliged to stand upon
the soft and swollen grain during the whole of the time required

to empty the cistern, and they cannot possibly avoid crushing

some of it during the unloading. Every kernel that is so

damaged produces mould during its growth on the floors, and this

spreads afterwards to the other grain. To remedy these evils,

and to save the hardest labour in the malting, I planned a self-

emptying steeping cistern with a cone-shaped bottom. These
cisterns are placed on the upper floors, and are emptied by means
of a valve at the bottom of the cistern, so that after the barley

has undergone the necessary steeping, it is let down by means
of iron shoots on to the difierent growing floors, thus saving

all manual labour, and damage to the grain. This method cf

emptying does not occupy more than a few minutes, against two
or three hours by the ordinary process. So much does the

maltster value the necessity of avoiding all friction by which
the grain may become damaged, that we have also constructed

such machinery as will convey the barley from the railway and
farmers' waggons by elevators to the granary floor and thence

on to canvas conveying bands ; and by a simple but ingenious

contrivance, we are able to shoot off" the gi'ain into the cistern or

to any desired part of the extensive barley stores without the

slightest handling.

The barley, after it has left the cistern, is then laid on the

floors to a sufiicient thickness (varying according to the tem-
perature of the season) for generating the necessary amount of

warmth to stimulate the germination of the grain. This is a

point that requires great care, as any excess of temperature is



Bcurley from a Maltster's Point of View. 505

most injurious to the future growth of tlie grain. It is of the

greatest importance that the germination should commence
throughout the entire bulk as nearly as possible at the same time,

otherwise it is impracticable to make a perfectly even conversion

of the grain. Vegetation will usually start in from twelve to

twenty-four hours, and as it proceeds it is requisite to tui'n the

barley so as to prevent a too rapid growth, which would materially

injure the quality of the malt. This is, however, only one of the

risks which the maltster has to avoid by the exercise of constant

watchfulness
;

for, on the other hand, it is sometimes needful to

promote the growth by increasing the depth of the grain and
by sprinkling it with water, and under any circumstances a

judicious application of moisture is requisite during the early

stages of vegetation. I may here say that it is upon what is

called the working or growing floor that the maltster's skill and
judgment are fully brought into play, as it is a fact that immense
quantities of grain are made into what is called malt, whereas it

is nothing better than spoilt barley. It is not my intention in

this paper to write a minute description of the process of malt-

ing, as this would involve an article in itself; but I desire to

state that it is upon the growing-floor that the maltster has

to contend with all the evils that have been caused by the want
of care on the part of the farmers, viz. unevenness of ripening,

damage by thrashing, and defective condition when delivered.

So soon as the barley has gone through the process of ger-

mination on the floors, which should be completed in about ten

or twelve days from the time it is unloaded from the cisterns, it

ought to be in a fit state for kiln-drying. This operation forms
a most important and valuable part of the manufacture, as no
good malt can be produced unless carefully and perfectly kiln-

dried. It is the kiln-drying that regulates the colour of the

malt, which is varied according to the purposes for which the

malt is required
;

but, in every case, it is imperative that the
malt should be evenly and thoroughly dried, whether it may be
required for the finest pale ales or for any other description of

malt liquors where a certain amount of colour may be desired.

In these cases it is most important that the malt should be so

dried that during the process it should not sustain the slightest

scorching or burning. The old kilns are so constructed as to

render it almost impossible to avoid injury to the malt in this

respect, as the drying-floors are too near the furnace and the
means provided for properly regulating the temperature are very
defective. The greatest care is therefore essential on the part

of the working maltster, and this cannot always be relied upon.
Though these are serious faults, they have always been kijowa
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to exist, and it will be easily understood that as maltsters we
have always been desirous of obtaining some effectual improve-

ment upon the old means of kiln-drying.

A number of alterations for the better have been made
during the past few years, but it was only a few months since

that I was able to perfect a principle by which we have obtained

all the advantages in kiln-drying that we have so long desired.

The results obtained are such as to entirely revolutionise the

previous system of drying. "When the barley is first loaded on
to the drying kiln, it is generally laid to a depth of ten or twelve

inches, and occupies between three and four days in drying. It

is always found, even in the best constructed kilns, that a con-

siderable difference exists in the temperature, that of the malt

at the top being many degrees lower than that underneath.

Consequently, if not regularly turned on the kiln, the malt is

liable to partial burning and discoloration, which frequently

occurs when an attempt is made to dry malt at a high tem-
perature. This is owing to the want of a current to carry the

heat through the whole of the malt ; and to obtain that result

I have always been striving. After numerous costly experiments,

I have at last succeeded in obtaining the power of perfect drying

we have so long desired. To effect this I have made the fol-

lowing alterations in what is known as " Free's Patent Malt
Kiln," the construction of which gave excellent results by
materially increasing the draughts and giving a very equal dis-

tribution of heat to the whole surface of the drying-fioor. Under
the new principle we construct the roof as nearly air-tight as

possible, and place in the neck of the steam outlet a " Blackman's

Air Propeller " or exhaust fan, by which we draw through the

grain about 20,000 cubic feet of air per minute. This in itself

tends to purify, sweeten, and bleach the grain when first loaded,

and to carry the moisture entirely away, instead of allowing it to

continuously condense in the bulk of the grain, which it must
necessarily do by the ordinary plan. As the air always contains

more or less moisture, I have fitted a large number of iron pipes

in the furnace shaft, which become heated by the furnace so as

practically to remove the moisture from the air which passes

through them. Consequently an enormous volume of perfectly

dry hot air is continuously drawn through the perforated floor

of the kiln and the malt lying upon it. By the aid of a set

of carefully constructed dampers and the corresponding regu-

lation of the air propeller, it is possible to increase or decrease

the temperature of the kiln at will, and it is found practicable to

dry off at a far higher fire heat temperature than can possibly

be done by any other system.
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Every practical raan will at once recognise the importance

of these improvements, as affecting the quality of the malt,

hops, and other produce. The process of drying need no longer

be governed by rule of thumb, for by these new appliances it

becomes a scientific process capable of being regulated to a

nicety. Equally important to the maltster, with its influence

upon the question of quality, is the effect of the new system

upon the time occupied in drying. By its means we can now
dry off" the same quantity at a far higher temperature in one

third the time hitherto necessary, and in constructing new malt-

ings the requisite kiln space may therefore be proportionately

reduced.

The old theory of malting was that the process of vegetating

barley needs to be conducted in the dark, and without air as well

as light, so that the level of the growing-floor was generally

excavated to some feet below the ground. There was barely

room for a man to stand upright upon it without knocking his

head against the floor above, and ventilation was conspicuous by
its absence. Now this idea has been altogether exploded by
modern experience, and the new maltings just erected by my
firm at Mistley (which we claim to be amongst the largest and
most perfectly constructed in the kingdom) consist of five floors

each averaging eight feet in height from the floor, and all of them
thoroughly ventilated and lighted throughout. The block of

buildings occupies an area of about 200 ft. in length by 140 ft. in

depth, of which about one-fourth is O'^cupied by the kilns, malt

stores, engines, &c. Of the remainder, the top floor, measuring
140 ft. by 120 ft., is devoted to the storage of barley after it has

been screened, and is capable ofholding between 8,000 and 10,000
quarters, and the other four contain the steeping cisterns, and
are used as " growing floors." It is found that so far from light

and air being detrimental to the growth of barley, they are posi-

tively beneficial, and it stands to reason that malt made under
such conditions must be superior to that manufactured in the

badly constructed buildings which still do duty as maltings in

many places throughout the country.

In the process of malting barley a remarkable property is

developed in the grain which is known to chemists as the

diastase, and its importance in brewing lies in the power which
it possesses of rapidly and completely converting the starch cells

of the malt into brewing sugar. Now it is the presence of this

diastase which has of late years led to the preparation and sale

throughout the civilised world of large quantities of " Malt
Extract " for medicinal purposes. It is found to be an effective

aid to digestion, and it also contains valuable nutritive and
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strengthening properties, so that a new use for barley malt has

been created, and it is steadily increasing. Hitherto a large

proportion of the malt extracts sold in this country have been
of foreign origin, chiefly American and German ; but recently

large works equipped with machinery and plant of the latest

and most approved type have been erected at Mistley in close

proximity to the maltings of my firm, and the manufacture of

extract is now being carried on there by the " Standard Malt
Extract Company " from English malt of the. finest quality, and
therefore under conditions which ought to render its product

equal if not superior to anything of the kind at present in the

market.

This paper has already extended to greater length than I

purposed at the outset, and it only remains for me to summarise
the conclusions to which my remarks have tended, viz., 1. That
the Repeal of the Malt Tax opened the door to foreign competi-

tion in malting barley more widely than ever before. 2. That
maltsters and brewers are rapidly adapting their appliances and
practices to the changed conditions thus created. 3. That
English farmers can still grow barley to a profit, but to accom-

plish this it is essential that they should pay due attention to

the selection of seed, that they should employ only the most
approved methods of cultivation, and that they should exercise

great care in regard to harvesting, thrashing, dressing, and
storing the grain.

It is not in any spirit of captious criticism that I have
written, but my mind has been solely influenced by the desire

to stimulate our growers to improve the quality of barley. By
so doing they would increase the money return from the land,

and at the same time confer a decided benefit on the brewing

trade of the kingdom.

XXVII.

—

Report on the Farm Prize Competition in Nottingham-

shire and Lincolnshire in 1888; Class 1. By Fbederick I.

Cooke, Flitcham Abbey, King's Lynn.

It has been customary of recent years for the Local Committees

appointed to make preparations for the annual country meetings

of the Royal Agricultural Society to offer prizes for the best

managed farms within a certain radius of the town where the

Show is to be held. This example was followed by the Notting-

ham Local Committee, who offered, in connection with the

meeting of 1888, prizes amounting ija all to SCO guineas for the
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best managed arable and grass farms in the counties of Notting-

ham and Lincoln, together with such portions of the counties of

Leicester and Derby as are contained within a district of ten

miles beyond the boundary of Nottinghamshire.

The competing farms were divided into three categories as

below :

—

Class 1.—For the best managed arable and grass farm of 300 acres and
upwards, of which not less than one-half shall be arable. First prize, 100
guineas ;

second, 50 guineas.

Class 2.—For the best managed arable and grass farm above 100 acres

and not exceeding 300 acres, of which not less than one-half shall be arable.

First prize, 50 guineas
;
second, 25 guineas.

Class 3.—For the best managed arable and grass farm above 25 acres

and not exceeding 100 acres. First prize, 50 guineas; second, 25 guineas.

The competition in all three classes was limited to tenant

farmers paying a bond fide rent for at least three-fourths of the

land in their occupation, no competitor being allowed to enter

more than one farm for competition. In the event of a com-
petitor having more than one farm in his occupation, he had to

declare which of his farms should be entered for competition,

but at the same time he had to define the whole of his occu-

pation, both as to position and area, so that the other farms

might be inspected (though not for competition) if the Judges
thought necessary.

So many entries were made for these liberal prizes that it

became necessary to divide the work cf inspection between two
sets of Judges, one set taking the 15 farms entered in Class 1,

and the other set the 20 farms entered in Classes 2 and 3. The
present Report is concerned only with the farms competing in

Class 1,' the Judges of which were :—

-

Joseph Martiit, Highfield House, Littleport, Cambs,
KiCHARD Britten, Abington Grange, Northampton.
Frederick I. Cooke, Fhtcham Abbey, King's Lynn.

All the Judges met the Secretary of the Society to receive

final counsel and instructions on the evening of Monday,
December 12, and started before daylight the following morn-
ing on their first round of inspection.

There is little opportunity in the short days of winter, if the
work is to be got through in reasonable time, to see much more
than the buildings, the live stock, and the roots of the several

farms, with such portions of the grass lands and the remaining
arable as are necessarily brought into view in the walk. Nor

' The Report on the other two Classes, from the pen of Mr. Thomas Stirton,
of Stratton, is necessarily held over until the next number of the Journal —
Ed.
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would there be much advantage in a closer inspection at the

dead season. It is usually quite enough to yield very useful

preliminary indications of the master and his skill.

The second visit was begun by the reporting Judge on the

4th of May, and all the Judges started for the third inspection

on the 25th of June.

Before describing in detail the management of the compet-

ing farms, the writer proposes to follow recent precedents in

giving a brief and general sketch of the leading features of

agricultural interest which characterise the two whole counties

open to the competition.

Lincolnshire.

Lincolnshire has been described griculturally speaking,

the premier county of England. It certainly possesses many
natural advantages of a high order, which on the whole have

been turned to first-rate account. The great diversity of soil

under plough or in grass throughout the large area of the

county, and the exceptionally fertile character of so much of it,

have led to equal variety in its distribution amongst owners and
occupiers. All vexed questions of large versus small estates or

holdings have here had a free and favourable field for their solu-

tion. That is to say, they have been very much left to settle

themselves by the only really sound and economical process of

natural selection, which, despite its simplicity, may be safely

trusted to work for the best in the long run.

Thus there are the usual large estates with their large farms

where the land is of a character to attract men of capital and
skill, and to yield the safest return from treatment on a large

scale ; whilst the small cultivators, as owners or occupiers, have

chiefly settled upon the richer but less easily cultivated soil,

where expensive artificial stimulants are not so essential to the

production of good crops, and where labour is the principal

investment required.

But whether in large holdings or in small, both classes

have been distinguished for excellence of cultivation, and for

the character of the live stock upon them.

It may be that here and there a less satisfactory picture has

just now to be acknowledged, but if so the shadow may be

traced with little difficulty to the passage of those clouds of

recent years which have more or less frowned upon us all. No-
where has the trouble been more felt than upon the wheat-

f^rowing soils of the smaller farmers, who, on the whole, may
not bo as well armed as the larger farmers are with the advan-
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tages of capital, enterprise, and modern acquirements with

which to meet it.

In area Lincolnshire is second in size of the counties ot

England, Yorkshire only being larger. It contains in gross

extent of land and water 1,767,962 acres, 28,000 of which is

waste or uncropped land.

Some of the following tables of statistics have been suggested

by those in Mr. Little's Report of last year, which the writer

feels to have been much too interesting and useful to be neglected

as a precedent in this.

Thus, the table below shows the poimlation of Lincolnshire

and Nottinghamshire, and the number of persons per square

acre in each county, with the same particulars of England for

comparison :

—

Lincoln Notts England

469,919 391,815 24,008,391

No. of persons per square acre .... •27 •74 •75

Lincolnshire therefore, in spite of a large proportion of small

holdings, as will be shown directly, is very thinly populated,

much less densely than Notts, or than England as a whole.

The number of people per square acre is singularly alike in the

two latter cases. The census returns readily explain the anomaly
by showing how few persons are engaged in Lincolnshire in any
industry other than that of agi'iculture, the only other in fact of

any note being—fittingly enough—the manufacture of agricul-

tural implements, which is considerable.

The number of persons per 100 acres engaged solely in

agriculture is about the same in both counties. The proportion of

permanent grass in the total cultivated land is, as will be shown,

rather less than one-third for Lincoln, and for Notts but very

little less than a half, so that more hands per acre of arable land

must be employed in the latter county, and this too in spite of

the fact that Lincolnshire contains the larger proportion of small

holdings, which usually absorb the most labour.

The Distribution of Holdings of Land.—Lincolnshire is very
much a county of large estates, and, as usually follows, of large

farms. Thus there are 14 owners of 10,000 acres and upwards,
a number exceeded only in the case of Yorkshire, where there

are 31 such owners, and by Northumberland, where there are

17. The area of Yorkshire is, however, more than twice that of

Lincolnshire. The average number of such owners per county
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for all England and Wales is four. Again, the number of

owtiers of 1,000 acres and under 10,000 in Lincoln is only

exceeded in the two cases of York and Norfolk. In the latter

there are 211 such owners, in Lincoln 210.

On the other hand, Lincolnshire is almost as remarkable for

the great number of small owners of land in it. Thus, there

are no less than 13,380 people who own each an acre or more of

land, but under 50 acres. Yorkshire, with its enormous area, has

only 21,701 of such occupiers, and most other counties are left

very far behind indeed in this comparison.

The principal owners are the Earl of Yarborough, Lady
Willoughby de Eresby, Mr. H. Chaplin, Lord Aveland, the

Marquis of Bristol, the Crown, Earl Dysart, !Mr. C. Turnor, and
others with estates almost as large.

The following table gives some interesting particulars of the

number of farms of certain sizes in the counties of Lincoln and
Notts, with corresponding figures for the whole of England:

—

Classes of Holdings

Percentage
of holdings
of a given
class to
whole

number of
i

holdings of
all sizes in

county

From i acre to "I

5 acres . . J
From 5 acres to 1

50 acres . . J

From 50 acres to "l

100 acres . . /
From 100 acres

to 300 acres . /
From 300 acres ^

to 500 acres . /
From 500 acres'!

to 1,000 acres/

Lkcoln

Percentage
of acreage
of holdings
in a given
class to

total

acreage of

county

Percentage
of holdings
of a given
class to
whole

number of

holdings of

all sizes in

county

32-01

4410

8-43

10-48

321

1'58

1-42

13-43

10-48

32-21

21-27

17-62

Ko-rrs England

Percentage
of acreage
of holdings
in a given
class to
total

acreage of

county

28-14

45-33

9-59

13-39

2-63

•82

Percentage
of holdings
of a given
class to
whole

number of

lioldings of

all sizes in

England

Percentage
of acreage
of holdings
in a given
class to
total

acreage of

England

1-32

14-GO

12-48

41-96

17-95

902

29-96

41-08

10-83

14-26

2-75

•99

1-19

13-13

1319

41-32

17-39

1083

In Lincolnshire there are 43 holdings of above 1,000 acres

each, and in Notts six such holdings. There are practically no

uncultivated farms in either county.

There are in Lincolnshire 11,710 occupiers of allotments,

detached from cottages and less thari half an acre in size, and in

Notts 14,795. Of garden allotments attached to cottages there

are 15,251 in the former county, and only 5,209 in the latter.

The much larger proportion of detached allotments in Notts
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must be owing to the demands of miners and others who are not

of any agricultural class.

The following analysis shows the distribution of detached

allotments according to size :

—

Number and Percentage of Allotments or Field Gardens of different

sizes detachedfrom Cottages, in Jtme, 1886.

Counties
Under J o£

an acre

Of J acre
and uniler

i acre

Of i acre
and under

1 aero
Total

Total acreage
in all classes

of holdings

Percentage
of total

allotments
in total

acreage

Lincoln . . . 1,782 3,766 6,163 11,710 1,510,825 •77

Notts .... 9,445 3,751 11,599 14,795 455,085 3-25

England . . . 128,566 116,487 103,819 348,872 24,891,539 1-40

In all, 478 labourers have runs for a cow in Lincoln, but

only 28 in Notts. Further particulars under this head will be

given subsequently.

Physical Aspects.—The fens and marshes of Lincolnshire,

which comprise about one-third of its surface, are about as flat

and level as the sea—an aspect dreary and depressing in the

extreme to the unaccustomed eye of the average Briton, yet not,

it is well to know, without power to kindle some of the finest

imaginations. For the charms which have so unfortunately

been hidden from common mortals have, happily, been revealed

to a Tennyson and a Kingsley, who both actually sang the

praises of these flat districts—the former finding rapturous

similes between the glories of fen and sea. The area in question

includes the whole south-eastern portion of the county, and a

wide fringe of marsh skirting its eastern sea-board. It ex-

tends also up into the centre of the county as far as the city

of Lincoln, near which it is called the " Carr." On its eastern

and western borders it is relieved by a double range of cal-

careous hills, which, starting from the neighbourhood of Brigg,

at the north of the county, for an apex, run down, the one in

a south-easterly, the other in a south-westerly direction, so as

to form two sides of a rather acute triangle enclosing the fens.

From the moderate elevation of these hill-tops, the western

range of which forms the magnificent site of the Cathedral of

Lincoln, a sufiiciently extensive and interesting view may be
had, over the gentle dip and rise of a fertile and varied land-

scape, to redeem the county from unfair charges of universal

flatness.

The Rivers of Lincolnshire are somewhat insignificant, if we
VOL. XXIV.—S. S. L L
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except the Humber, wliicli is the northern boundary of the

county, and the Trent, which marks its western limits, only

entering for a little at its north-east corner. These are both

liable to disastrous floodings, owing in part to periodical visits

from a tidal phenomenon called the " eager " or " bore," which
causes a rise of waters sometimes to the extent of six or eight

feet.

Geology.—The concealed rocks, the upper surfaces of which

are being continually powdered down into Lincolnshire soils by
nature's constant friction of many kinds, belong to what is called

the Middle Period. They are found in a fairly complete series

from the Trias to the chalk, and succeed one another in ascend-

ing order from the east to the west of the county, so that the

different beds of rocks lie in parallel belts from north to south.

Of these beds some are of clay and some of limestone. The
softer clay yields first to the continual washings, and longitudinal

valleys in the direction of the beds are thus formed between the

more stubborn layers of limestone, which consequently in time

stand out in more or less bold ridges above them. This com-
paratively simple arrangement of surface soil is, however, com-
plicated to a rather unusual extent by huge deposits of " drift,"

a material mostly composed of clay and sand which was brought

down at a later period from other districts on the back of the

huge ice sheets which slowly swept over the face of the country

in the glacial period.

The total consequence is seen in that immense variety of

Soils which has been previously referred to, and from what has

already been said of the lie of the rocks it will be seen that

by far the greatest variation would be found in crossing the

county from east to west, or vice versa. The soil of the eastern

range of hills or wolds is a sandy, flinty, or chalky loam, with

occasionally a rich loam or chalky marl. Along both the eastern

and western borders of this range, or parts of them, is a band
of rich brown loam, or of poor cold clay, with, in some places, a

better clay soil. Easterly of this again is a fringe of rich marsh
grasses bordering the sea. The soil of the western range of

hills, which north of Lincoln is called the Cliff", and south of it

the Heath, varies from a very light to a good sandy loam.

Westerly of these hills is more grass land of various quality.

The fens and carr-lands are mostly of two kinds, (1) the dark

and peaty soils—relics of submerged forests of a former period
;

and (2) those low-lying lands, or marshes, nearest the sea, which
have received a greater or less deposit of alluvial silt from tidal

sources. A very largo area of land has in this way been re-

claimed from the Wash within recent j^ears. Amongst both
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these divisions of fen soil are spots of liigher land, which were
alone above the level of the floods in pre-drainage times, and
now—as perhaps then—principally in grass of first-rate quality.

The peaty fens have a subsoil of soapy blue clay, but the black

surface soil is of a light character. Some of the alluvial lands

are also of a lightish nature, but others are much wetter and
heavier in surface as well as subsoil. Elsewhere are found clay

and greensand soils, and veiy numerous examples of artificial or

drift soils which are much too various for classification.

The climate of the higher grounds of Lincolnshire is noted

for its fine, dry, and bracing character—too much so, perhaps,

for the county is peculiarly exposed to cutting easterly winds in

the spring. These may have been even more fierce than now,
for where the ancient forests of the fens have been exposed to

light, the buried trees are often found leaning from the effects of

the chilling blasts. Before the present effective drainage, these

fen districts were productive of constant ague and other dis-

eases to . their inhabitants. The rainfall, like that of the other

great corn-growing counties of the eastern coast, is considerably

below the average for England as a whole. One good test of

the mean temperature of a district is roughly supplied in its

suitability or otherwise for the growth of mangolds. The
agricultural returns show that Lincolnshire—and most probably

its more southern part—is about the most northerly limit of the

profitable cultivation of this root. Thus the acreage in man-
golds as given for the county of Norfolk, immediately below it,

is four times as great as that returned for Lincolnshire. York-
shire, nest above, grows less than half as much as Lincoln, and
there are no more than 190 acres of this warmth-loving plant

returned for the whole of the large county of Northumberland,
Happily the prohibition, though a proof of lower temperature, is-

not without its compensation, for no doubt this is fully provided

in the more and more favourable climate for turnips of one kind

or another which each northward step secures.

Acreage under various descriptions of crops.^The following

table shows the percentage of the total acreage of arable land in

Lincoln, Notts, and England under each kind of crop, or in

bare fallow, in 1887. It also shows the percentage of the total

acreage of cultivated land in the same places, which was in

permanent pasture in 1887. In an adjoining column are the

same particulars for 1877, in order that it may be seen what
alterations or modifications of previously prevailing systems or

rotations of crops, if any, have been induced by a long period of

low prices for farm produce.

L L 2
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Crop Statistics, 1877 and 1887.

Description of crops

Lincoln Notts England

1877 1887 1877 1887 1877 1887

Eye

27-07
17-28

8-90
•17

3-57
2-04

21-74

18-19

11-07

•16

3-34

1-88

24-23

17-49
7-02

•65

2.91

2-91

18-56

14-05

12-45

-96

2,57
1-71

22-20

14-86

11-07

•36

3-49
2-27

17-75

14-21

14-28
37

2-82

1-82

Total corn crops . . . 59-03 56.38 55-21 50-30 54-25 51-25

Green crops :

—

Turnips and swedes . .

Vetches and other green
]

crops except clover y

and grass . . • . j

3-45
12-87

1-89
1-91

2- 10

4-32

13-03

204
1-40

209

2-01

1-41
•50

2- 15

2-64

13-54

1-55

-61

1-99

2-25

I I * I I

2-58
1-41

3- 12

2-98

11-46

2-84

1-29

307

Total green crops . . . 22-22 22-88 18-52 20-33 20-47 21-64

Clover, sain- f For hay
foin, and 1 Not for hay
gra s s e s-j

under ro- Total , .

lation ...
^

6 97
9-06

8-55
9-37

9-23
10-95

12-46

11-56

11-96

8-38

13-80

9-02

1 6 03 17-92 20-18 24-02 20-34 22-82

/ For hay
Permanent I Not for hay

pasture ...
)

[ Total . .

6-21

22-52

7-57

23 95
11-46

24-44

14-68

2913
13-32

31-35

15'75

34-68

28-73 31-52 35-90 43-81 44-67 50-33

Bare fallow or uncropped p

-13

2-51

-02

2-73

•01

5-99 5-27

•05

•52

4^28

•03

-51

368

The figures are not revolutionary, and on the whole can

hardly be said to prove any very unusual or considerable de-

parture from previous practices. On the contrary, they appear

rather to support the opinion of many competent men that no
very great alteration of the kind is practicable or advisable.

At the same time the -wheat area has certainly been markedly
reduced, even in the county of Lincoln, a great part of which
is so thoroughly adapted to its cultivation. But probably upon
that part the reduction has only taken place to a limited extent.

More than half the deficiency of wheat is, it appears, mad© up
by an increased acreage of barley and oate. The rotation grasses
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are more by nearly two per cent., and the permanent grasses

more by a little over three per cent., than they were in 1877,

the increase in permanent grass out of the total land cultivated

being nearly exactly equal to the decrease of wheat amongst
arable crops. In Notts nearly four per cent, less wheat was
grown in 1887 than ten years ago, two per cent, more barley

and oats, four per cent, more rotation grasses, and eight per

cent, more permanent pasture. The decreased acreage of wheat
in England is as nearly as possible the same as in Lincoln,

but the increase of permanent pasture is nearly twice as much,
namely, six per cent.

So far as their opportunities for observation and inquiry

served them, it appeared to the Judges that the newly laid

down grass was chiefly confined to the thin and intractable

soils of both the counties visited, and that there was a growing
tendency—in Nottinghamshire particularly—towards leaving

the rotation grasses for a second year, but seldom longer.

Live Stock Statistics.—The following table gives similar

statistics of live stock to those of the crops :

—

Live Stock Statistics, 1877 and 1887.

Showing number of each kind of Stock per 100 acres of cultivated

land in Liucoln, Notts, and England in 1877 and 1887.

Description of stock

Lincoln
|

Notts England

1877 1887 1877 1887
1

1877 1887

Horses :—
|

Used solely for Agricul- 1 i

3-26 3-30 3-26 3-20 313 307

Unbroken and kept)!
solely for Breeding .

>
•97 113 1-16 1413 1-23 1-32

Total Horses. . . . 4 23 4-43 4-42 17-33 4-36 4;{9

Cattle :—
Cows and Heifers in Milk i

or in Calf . . . .

)

Two Years old and above
Under 2 Years ....

3-58

472
5-06

4-20

5-03
C-37

4-96

5-oi
6-28

6- 15

509
7-45

6-40

4-41

5-55

7-38

4-65

6-50

Total Cattle .... 13-36 15-60 16-25 18-69 16-36 18-53

Sheep :

—

One Year old and above
Under 1 year ....

62-45
38-60

49-28

33-25
3779
25-16

28-68

2082
47-22
28-16

39-84

2616

Total Sheep .... 101-05 82-53 62-95
1

49-50 75-38 66 00

6-96 6-11 6-?9 5-33 8-69 7'78
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These figures appear to prove the lamentable fact that the

larger acreage of permanent grass has not resulted in an increase

of the total number of stock in either of the counties under
consideration, or in England as a whole. We are, therefore,

producing less coi-n by decreasing its acreage, and probably

diminishing its yield, whilst not at the same time making more
meat in its place. Yet the main arguments for the change have
been the greater profits from the production of meat, and the

better opportunities of meeting our foreign competitors by its

means rather than by the growth of corn. It may be right to

suppose that it will pay better to have land under grass than

under corn, but wrong to think that we necessarily increase our

capacities for the breeding and feeding of stock by such means.

A little attention to the particulars of the first and second prize

farms, which will be given presently, will go far to show that

the meat returns from very poor land, which is in great part

arable, can be made much greater than those from similar land

laid down to grass, if not indeed from those also of the richest

pasture land of the country.

Whilst dealing with a county in which both large and small

holdings are so exceptionally repi'esented, the writer thinks

that a comparison of the numbers of stock kept upon each of

these classes respectively will be of some interest.

The following table has been prepared for the purpose from

Government Returns obtained in June, 1885, and shows the

number of farm animals under their several heads per 100 acres

of land in large holdings of above 500 acres but not exceeding

1,000 acres, with the same particulars for small farms of above

50 but not exceeding 100 acres of land.

Description of farma
Horses
per 100
acres

Co\V3 and
other

cattle per
100 acres

sheep and
himbs per
100 acres

Pigs per
100 acres

Large Farms of above 500 acres, but i

not exceeding 1,000 acres ... 1

Small Farms of above CO acres, but not i

3-33

4-89

lllG

22-83

103-19

60-92

4-24

913

Large farmers and small, therefore, seem to keep about the

same number of horses in proportion to their acreage. The
smaller holders are clearly much stronger in cattle, and just

about as much weaker in sheep, whilst the pig, of course, is a

favourite animal with the smaller capitalist. It appears likely

that the value per acre of the live stock as a whole would in

each case be singularly uniform. But it is to be feared that a
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return of tlie yields per acre of other produce would be found

less favourable to the smaller holdings.

It would be difficult to speak too bigbly of the types of

live stock which are to be found on Lincolnshire farms.

The jDrevailing breed of Cattle is the shorthorn, although

the term is perhaps a little too general to describe them with

sufficient accuracy and justice. There is no doubt that many
of them still retain, in some degree, the distinctive points of

the " Old Lincolnshire Ox." The constant use of pure-bred

bulls upon cows with some of this blood about them has at

length developed the celebrated modern animal which has for

so many years been shown in great perfection at the large fairs

of the county, whence they have been eagerly bought and
widely distributed. The best cattle of to-day are of the rich

red colour which has been prized and preserved for so many
generations. They are both deep and wide of frame, have for

the raost part downpitched horns, and develop into great size

and weight if allowed time to do so. But perhaps they are

most of all remarkable for the fleshiness of carcase which the

butcher is sure to find with them, a matter of more and more
importance in catering for modern tastes.

It is sad, however, to be compelled to add that the average

quality of Lincoln store cattle, as shown at the present fairs

and markets, has greatly deteriorated from the high standards

of only a few years ago. A part of the relapse may be, and it

is to be hoped is, due to modern improvements towards earlier

maturity. The lower values of store cattle may have revealed

more painfully the unprofitableness and waste to some one of

breeding a good animal, or buying a good calf, and neglecting

to keep it well, or allowing it to lose its early condition and be
carried over two or three comparatively unproductive summers
and winters before seriously attempting to fit it for the butcher.

Where, as in Lincoln, the expensive system of rearing the calves

on new milk has extensively prevailed, the waste must be pro-

portionately greater. How much of the deterioration of store

animals is due to this cause, and how much to the mistaken
economy of using inferior sires as perhaps practised by the many
smaller breeders, cannot be shown here, but about the fact of

the deterioration itself there can be no question.

The chief breeding districts are in the north-eastern and
south-western portions of the county, and in spring and autumn
the occupiers of the rich grazing grounds in the fens and other

parts, as well as many strangers, come to buy of the breeders at

the numerous large fairs in their neighbourhood. The importa-

tion of Yorkshire and Irish beasts for feeding is no doubt growing.
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There is very little dairying done in the county, unless it

is quite in the immediate neighbourhood of the larger towns.

Most farmers, large or small, keep a few cows and rear their

produce.

The present Lincoln Sheep are probably, in most cases, much-
improved descendants of the " Old Lincolnshire Long Wools."
These in their time have been known as coarse and unshapely
animals, though remarkable for weight of wool—a much greater

consideration in earlier days than at present—and for size of

frame, which was also of more value when large joints were
saleable, and quality not put so much before quantity by the

public. Extraordinary weights of wool and mutton are given

by these sheep after some years of improvement, as much as

14 stones of 14 lbs. per carcase being mentioned. They were
very hardy, and therefore well suited to the climate as well as

to the soil of the county. There are several famous breeders of

Lincoln rams in the county, one of whom will be mentioned
particulai-ly. Sheep that would attain great weights were till

lately in much demand for summer grazing in the fat pastures

of South Lincolnshire, but modern tastes and prices have quite

changed the system, as even in many cases the breed itself.

Very contrary opinions were expressed to the Judges by
different feeders and breeders upon the ability of the white faces

to hold their own in the future, some asserting that they must
at any rate be crossed with more " colour " because they sell so

badly, whilst others maintained that they had not found it so.

Much appears to depend upon the place of sale. If a local one

the depreciation is nob, it seems, by any means so apparent

as it clearly is, for instance, in London. Still we do not wonder
that the Lincoln men stick to their breed, for not only are the

sheep £0 well acclimatised, but they are less liable to lameness

than many others, they finish quicker on the kind of winter food

which is given them, and, if the writer's judgment serves him,

they are more fitted to the summer tred,tment they receive.

The Braurjht Horses are of the Shire Breed, and excellently

do they represent its famous and characteristic points. It may
be said in fact that the breed originated in the lowlands of

Lincolnshire and Cambridgeshire, although Derbyshire now
appears to be rather stealing the front place.

Mr. Keynolds says in his most interesting and valuable

paper on " The History of the English Cart Horse," in vol. i.

of the Cart Horse Stud Boole

:

—
"It is probable that In tbe seventeenth century, when the fens of Cam-

bridgeshire and Lincolnshire were brought into more extended cultivation

by Vermuyden and his compatriots, a number of massive horses, whose
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progeny still exist as a specialty in tliese two counties, were imported from

the continent ibr use in those great drainage undertakings. As late as

the beginning of the present century it was not unusual for enterprising

horsebreeders to import both stallions and mares from Flanders" (pages x-xi).

He then goes on to sliow that black was the predominating

colour of draught stallions in the first quarter of the present

century, and says that " the Eastern Counties horse was known
and described as the ' Black Lincolnshire Horse.'

"

Certain peculiarities of soil or climate, or both, undoubtedly

tend to produce and preserve the much-prized points of feather

and bone which so greatly distinguish the Shire breed ; and
Lincoln has them in abundance. A summer run on its strong

pastures has a marvellous effect in building up frame and
substance in any colts which are thinly put upon them. The
county should therefore be able to hold its own in the competi-

tion. But whether or not Lincoln men now reap the lion's

share of the Shire horse prizes, no traveller by road or rail, who
sees the splendid teams in the fields or upon the roads of the

county, can fail to be struck with their high average excellence,

and may well doubt if it is anywhere surpassed.

The curly-coated and lop-eared Lincolnshire Pigs are capital

animals too of their kind. They fatten readily, and make up to

a great size, and with a Berkshire cross in addition can be made
to suit any possible requirements. Some astonishing mountains
of flesh and fat were shown to the Judges upon several of the

competing farms, which were to be killed and salted for the

boarding team-men, in accordance with a custom which will be
alluded to again.

General System of Farming in Lincolnshire.

Variety of soil leads very naturally to great differences in •

its treatment, and it would probably be difficult to find any
system of farm management, any description or rotation of

crops, in practice or in use elsewhere, which is not somewhere
or other represented within the wide borders of the county.

Lincolnshire is famous for the rapidity and thoroughness of

the revolution which, beginning in earnest only towards the end
of the last century, so effectually transformed its 350,000 acres

of fen morass into one of the richest and most productive

districts of England. At a still later period, and in still shorter

time, its trackless heath, so lonely and vast that it needed, and
actually had, its tall lighted beacon to guide the traveller by
night, like a mariner at sea, across its barren wastes, was changed
into trim and highly farmed enclosures, productive as a garden.
Again, at about the same time the hitherto wild and very
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extensive area of the chalk wolds was similarly turned into

celebrated examples of high and skilful cultivation.

Besides all these exhibitions of public and private enterprise,

there is the still vaster and more important one of the fen drain-

age, which was the only jiossible means of turning the richest

advantages of the county to account. The outlay was enormous,

involving a perpetual rate upon the improved land of from 3s.

to lis. per acre. The scheme necessitated embanking the] old

watercourses to improve natural outfalls, the cutting of numerous
new drains and watercourses, and the erection of very extensive

steam machinery to lift the water from those lower levels whence
it could find no natural outlet. No detailed description of the

enormous and interesting engineering operations of this great

work can be attempted in the present report, but those wishing

fuller information upon it cannot do better than consult the

exhaustive report of 1851, by Mr. J. Algernon Clarke, in Vol. XII.

of the First Series of this Journal (pp. 259 to 411).

The counties of Lincoln and Notts have long been associated

as celebrated pioneers in the support and practice of the just

principle of Tenant's Right to the residue of such improvements
as he may have left unexhausted behind him on quitting his

holding. A custom has long been in use which provides a

guide and scale to valuers to fix the price of such improvements,

and under it almost all occupations in the two counties have

long been, and still are, held on a yearly tenure, with six months'

notice to quit on either side. Leases are almost unknown.
The arrangement seems to be in great favour, and certainly

very capital understandings between landlord and tenant have

grown up under it ; such as continually lead to the retention

of land in the same hands for generations. The provisions

of the recent Agricultural Holdings Act are largely based on

the above customs, and so much does the offspring resemble the

jDarent, that the Act is now frequently substituted, with the

cordial consent of all parties, for the ci'istom, or an amalgamation
of the two has been substituted. New tenancies usually begin at

Lady Day in both counties.

The following slight sketch of the principal details of the

Lincoln custom may not be out of place :

—

The outgoing tenant is by it often allowed for the erection of permanent
and suitable buildings which have been put up at his own sole expense, on

what is called the twenty years' principle, which means that a deduction

from the prime cost to the .imount of one-twentieth shall be allowed for

each year following the date of erection. When the material is found by
landlord and the labour, &c., by the tenant, compensation to be on the ten

years' principle. Special allowances are made for laying down laiid^ to

pasture. The cost of underdraining is allowed on a fifteen years' principle
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when the tenant finds tiles and labour, on a ten years' principle when
the tenant finds labour only. Of all the above improvements due notice

must be given to the landlord, and his consent previously obtained, but not

to the following. Allowances on a graduated scale are made for the use of

cakes and feeding stufl's (except corn grown on the farm), for bones, and for

liming, claying, &c., and for customary tillages to date of exit.

Certain lands were very commonly let with a waygoing
crop, which practically meant that the corn crops upon them of

the harvest a fter date of exit belonged to the outgoing tenant,

although the incomer had the pleasure of paying the rent, to-

gether with all the costs of collecting and thrashing. Now that

farms are more difficult to let, the additional capital required

to meet such a remarkable arrangement is not forthcoming.

The landlords, therefore, are paying off the claim as required.

Two white straw crops together, but no more, are commonly
allowed, and the usual restrictions against the sale of certain kinds

of produce are very much in force. A general reduction of

rent to the amount of 25 to 30 per cent, is said to have been
established.

So much was heard and written of the wonders of the

Wolds a few years since that the pride and glory of Lincolnshire

farming must have been supposed by many to centre and cul-

minate in that neighbourhood. Perhaps it did ; but Sir James
Caird in 1851 was evidently of opinion that the district was a

little overrated. He named other places, though not in Lincoln,

where higher standards of modern improvements—then in their

infancy—had in his opinion been attained. At the same time
there can be no doubt that the Wold farming had, and has, a
well deserved reputation, and it was a great disappointment to the

Judges that they were not afforded the opportunity, which the

entry of one of these farms would have given them, of a closer

inspection of the neighbourhood for themselves. Kor was this the
only presumably highly cultivated district of so famed a county
of which the same could be said. The richer and deeper soils

of both Lincoln and Notts, whence it was hoped to reap much
of both interest and profit, were practically unrepresented in

Class I.

There is doubtless something of healthy rivalry between the
large farms on the large estates of the two long ranges of ele-

vated land to east and west of the county. The Earl of Yar-
borough heads the list of great and spirited proprietors of the
Wolds, and Mr. Chaplin, of the owners of the Heath and Cliff.

The land is all of light or tractable character, that of the Wolds
being the better staple. Good buildings have been erected in

both cases ; and at reasonable rents men of capital and enterprise

have embraced the opportimity of tenancy, and, in spite of some
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theories of the economists, have taken and kept the lead in their '

calling.
I

The fens of Lincolnshire are, as we have seen, of two kinds,
j

and both of them are for the most part highly productive. The ,

peaty fens owe almost all their fertility to the soapy blue clay I

below them, which is so near as to be within reach of the plough
i

in some places, and where not it is cast from trenches, at very
\

little expense, and spread thickly on the surface. The heavier
|

portions of the alluvial soils require under-draining. The hold-
!

ings are small, 200 acres being considered a large one, and the

farm buildings are mostly both inefficient and insufficient. Few !

roots are grown here, or cattle grazed in winter, and the holders

of the best grass-lands, like those, for instance, round Spalding,
|

usually keep the beasts which they buy at the autumn fairs very

thickly in their cramped yards upon straw and cake till the i

spring, when they finish them on the grasses.
]

The course of cropping on these lands is various enough, i

but, so far as could be learnt, there is no great departure from

the old rotation upon them of oats after a fallow, followed by
seeds or pulse, and wheat again. Upon the peaty soils a good ,

deal of rape is grown. No doubt more potatoes have been
|

taken of late years after the fallow, and occasionally barley
|

after the wheat, on account of the low price of the latter, but it

is a very risky crop upon the fens, whilst the wheat upon well-

farmed land, and in a good year, is of almost unrivalled mag- ,

nificence. Few sheep are to be seen upon much of this district I

in the winter, save where they are required to eat the rape in
,

the early part of it.

Some of the peaty soils have been immensely enriched by a

process called warping.^ The Isle of Axholme, at the north-

western corner of the county, is a remarkable example of it.

The low-lying land is there temporarily flooded from the rivers

for the sake of the rich deposit left behind by the waters, and
j

very astonishing crops indeed, pai'ticularly of potatoes, are
|

obtained by the small cultivators who chiefly occupy it.
j

In the neighbourhood of Spalding, gigantic four-square stacks '

may be seen to tower well above the highest buildings. These

often comprise the whole j'ield of straw from as many as 120

acres of this productive land, or all the wheat i-icks of the stack- I

yard. The sti-aw is carried as thrashed, sometimes for a hundred i

yards or more, from the mouth of the shakers in large bunches !

held together by pin and chain. In this position it is drawn

' Described at lengt}i by Jlr. J. A. Clarke in the Report above referred to.

See pp. 371 et seq. Vol. XII. 1st Series (1851).

I
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by an endless wire worked by the engine to the top of a pole,

fixed in or near the centre of the stack, upon reaching which it

is released at the highest point, to be moved by hand where
required.

There is a good deal of Crown property in south Lincolnshire

—entrance to which is at Michaelmas, and it certainly did not

appear that these lands were any less deficient than others in

their neighbourhood in building conveniences.

Good authorities give from 30s. to 40s. per acre as a

common expenditure for labour upon the larger fen farms.

When many potatoes are grown, it is often run up to 50s.

Lincolnshire takes the lead amongst the counties in the culti-

vation of this tuber, and a very wide acreage is sown to it. It

appeared indeed to the Judges, from what they themselves saw
in their travels, that Lincoln ought to be able to supply the

rest of England with potatoes. The area devoted to them
widens yearly, not only in the fens but on the higher lands, to

where they have rapidly extended, stimulated no doubt by the

low price of other produce.

The arable clays, which divide the Carr lands from the Wolds
to the east, and from the Heath to the west, are farmed on the

four-course system. But whether under plough or grass, many
of them have not a very rich or inviting appearance to the

stranger, and not a few of them must be very poor and thin,

and look to be quite dropping out of profitable cultivation.

The farmhouses, cottages, and outbuildings appeared to be,

as a rule, good and sufficient on the larger farms and in the

higher districts
;

but, as has been said, upon the better land,

where one would suppose it to be moi'e required, the building

accommodation is decidedly inferior.

Besides the advantages already specified, the Lincolnshire

farmer possesses at least one other of inestimable value which
must on no account be overlooked, and it is this : He not only

has access to some of the very finest grass-land in the kingdom,
and to a great deal more which is at all events very useful, but
the worth of this great boon is infinitely increased to him by the
manner of its distribution. So that, for instance, the light land
farmers of the Wolds have a fine frontage of grazing land in th s

fringe of famous marshes which run between their chalky hills

and the sea. The Heath farmers also, and their highland neigh-
bours, have access to a similar strip of grass, if not of equal
quality to the former, running by the western foot of their oolite

range. Similar advantages are enjoyed by many of the central

and southern districts, where a happy intei'mixtui-e of grass and
arable so frequently prevails. It is this judicious blending of
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a sufficiency of permanent pasture with good or useful corn-

growing soils, rather than an excess of either in the hands of

any one man or district, which, far better than any other arrange-

ment, enables the best to be made of them both.

The Lincolnshire ricks are a too prominent feature in the

landscape to pass unnoticed. The amount of skill and patience

elaborated upon tlieir architecture is no doubt an index of many
good qualities in both master and workman, and the example
might well be useful to the stackers of other and bordering

counties, where this work is often done in a most slovenly and
shamefully ineffective manner. At the same time, in a country

of such fickle climate as ours, and where the late men often get

so severely punished in the last days of their harvest, speed in

rick-building is after all a very practical consideration, and the

very high and steep roofs of a Lincolnshire corn-stack, to say

nothing of other evidences of excessive care, may excusably

be thought to delay the harvest operations rather more than

some people would admit to be wise or necessary.

The farm waggons of the average or perhaps older type of

the locality are of awkward and clumsy appearance to the

stranger, and must be a very fair load for one horse without

anything whatever upon them.

The single labourers, or the team-men, are now mostly

boarded by the foreman in an adjacent cottage, instead of in

the farmhouse as formerly. The Judges had several opportunities

of inspecting the houses of these foremen, and were much
struck with their projDortions and conveniences. Extreme
cleanliness everywhere pi-evailed within them, as well as much
evident effort on the part of the housekeepers to promote the

comfort and well-being of their lodgers. The well-stocked

larders, with their goodly quantities of beef and mutton, are

supplemented by the resources of the bacon room, wherein

are hung the well-cui-ed sides of those monsters of the sty

which have been noticed before. The- wages of the boarders

vary from 91. to 18?. each, according to age and capacity.

The foreman seems to have a pretty good time so far as this

world's goods are concerned. One of these men on a farm we
inspected —and probably the case is fairly typical, although no

doubt there is considerable variation—received first of all 301.

yearly in money—a sort of foundation of the agreement appa-

rently, on which was subsequently built tlie following additional

receipts : House and garden rent free ; all the potatoes required

for the household ; the produce of two cows kejit at the master's

expense ; 30 stones of bacon ; 40s. in lieu of beer ; and 20s.

per calf reared to the age of three months. Then, in further
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supplement to the above, came lOl. in money, 30 stones of bacon,

40;?. in lieu of beer, and 25s. for candles for each boarder j^er

head. Good services are said to be obtained, as they ought, in

return for this good paying and high feeding, and the convenience

of having so much help always on the spot, and available for

Sundays or any emergency, is considered to be very great.

Cow Allotments.—There are villages in Lincolnshire with as

many as forty or more cottages which are let to farm-labourers,

together with two grass fields, in the following way. One of

the fields is divided by permanent marks into equal-sized allot-

ments, each cottage having one of them. Each man mows his

own plot for hay, and when made the farmer is bound to lead it

to the home of the labourer who works for him. Here it is

stacked for the consumption in the winter of his cow, kept in a

shed on the premises. ]\Ieanwhile, as the hay is growing and

making, the cows graze all together in the second field, which is

held in- common by all the cottagers, until the aftermath of the

allotment field is fit for stocking in the same manner. There

are in all about 3^ acres per man of the allotment, and a share

of the grazed field. About \0l. a year is given for a house with

these advantages, and half an acre of garden ground in addition.

The men club together to effect an insurance on their animals,

by which means the loss of one of them is effectually met, and

no resort is made to the objectionable practice of begging with

a brief. If a calf is run on the cow 15s. extra is paid for the

summer. Formerly houses with cow runs were much appre-

ciated and sought after, but now, with butter occasionally at 7d.

a pound, the opportunity is not looked upon in quite the same
light. The bulk of the additional work falls on the women, who,

if they have large families, seem to find it quite hard enough for

them.

The universal practice of the sheep-bi-eeders, who naturally

occupy the higher and lighter lands, seems to be to run ewes

and lambs together upon the young seeds as soon as the turnips

are finished. The lambs have no forward fold upon better pas-

ture, and often get little or no change until weaning-time, which

is frequently as late as the middle of July or into August. It

is rare indeed to find vetches or any other early or late catch

crop provided for them, and consequently a comparatively large

breadth of what might have been hay is sacrificed to their use.

At the time of the July inspection the seeds were almost everj-

where so bare that it was a marvel what the sheep found upon
them. Yet they seemed perfectly contented with their lot, never

broke bounds, and looked in very fair condition, and the owners
appeared to suffer none of the apprehensions which under such
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circumstances would, it was felt, have afflicted the flock-masters

of other localities. Kightly or wrongly, the advantage was put

down in favour of the Lincoln breed of sheep, if it is advisable

to keep them in that particular way. Almost entire reliance is
\

placed by the larger and lighter land farmers in their flocks, i

whether grazing or feeding, rather than in their herds, and ewes

and lambs were frequently seen upon grass gi'ounds which had

the appearance of being fit for something better.

Amongst all the peculiarities of soil and system which have
j

now been slightly and imperfectly sketched, it will not be thought I

likely that there are many important farming practices peculiar i

to the whole, or the greater part of the county, as compared

with the practices of others. One such, however, it is believed

has been observed, in pursuing which Lincolnshire farmers are
j

not only at variance with most, if not all, of their next-door
j

neighbours, but in particular with the custom—and even the
!

most notable of all the customs—of the county of Notts, which

will be next considered. The peculiarity in question is the very

unusually large proportion of stubble ground which is annually

sown to common white or soft turnips, to the great neglect of i

the undoubtedly far more valuable swede turnips, and other

roots. The Judges in Class 1. drove through whole districts
|

where not a swede was to be seen. !

Now it is proverbially recognised amongst competent and
j

observant farmers that immense respect should invariably be
|

shown by a stranger to local customs in other counties, however
j

they may di{Fer from his own, since he will find them, when put
j

to the proof, almost if not quite always to be soundly developed
|

from a long series of accumulated and transmitted experiences.

In the particular matter to be noticed, however, it may perhaps

be allowable, under the friendly wing of more competent author-
,

ities, to indulge in a little scepticism. One of the authorities I

in question is Sir James Caird, who in writing of the Wold
1

farming in 1851 points to this rejection of the swede turnips ^

as a great defect, and compares the consequences with those
,

from its very successful cultivation upon similar land, enjoying

almost the same climate. Like opinions have been expressed
,

by other writers, and, in the course of our rounds, by a very good '

Lincolnshire farmer who has learned the value of the swede
I

elsewhere. Sir James and others added their belief that Lin-

colnshire men have seen their mistake, and are gradually con-

forming their practice to that of neighbouring counties, where

the swede turnip is regarded as their very sheet-anchor. But

as far as their limited opportunities of observation and inquiry

served the Judges, there was little enough to justify the suppo-
j
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sitlon. The swede turnips seemed to be in little favour anywhere

in the county, except perhaps on some Heath farms, and very

often the pains and expense taken to grow them there, and to

preserve them from frost afterwards, are not such as to suggest

a full appreciation of their value. It will scarcely be denied

that the swede is far more nutritious than the white turnip,

that its keeping qualities are also better, and that in most places

greater weights per acre of it may be grown. Most farmers also

will probably allow that swedes are a better preparation for barley

than other turnips, although this experience is not always ad-

mitted in Lincoln. Perhaps it may be added, too, that the

answers to our repeated inquiries why swedes were not grown

were sometimes considered a little unsatisfying. At the same

time it is not at all doubted that there are some lands, notably

the thin clays bordering the Wolds, which will not grow swedes

at all satisfactorily.

Nottinghamshire.

The county of Nottingham runs alongside of Lincolnshire

for the greater part of the length of both counties. The former,

however, is very narrow, and contains in total area only

520,176 acres, 13,000 of which are waste, or nncropped land.

The population, as shown in the table already given, though
much denser per square acre than that of Lincoln, is about the

same as that of England generally.

Physical Aspects.—The surface o^ Notts is nowhere broken
into hills of such ambitious proportions as that of its neighbours,

Yorkshire and Derbyshire. Its slight elevations are, however,

patched with abundant foliage and picturesque villages, and
intersected by several rich and pretty river valleys—the average

characteristics, in fact, of our much-prized English scenery.

Such hills as there are run, like those of Lincolnshire, from north

to south. They are in fact, and speaking now geologically, a

continuation of those sections of stratified rocks, which begin-

ning at the eastern boundaries of Lincoln succeed each other

through both the counties. Notts, therefore, being a narrow
county, when measured across it from east to west, the condi-

tions are clearly not favourable to a great variety of rock forma-
tions. There are Coal-measures in the south-west portion of the

county, and these are its oldest deposits. This district, with a

part of Yorkshire and Derbyshire adjoining it, form altogether

the most extensive coal-field in England. The Magnesian Lime-
stone is met with in a long narrow stripe at the west of the
county, and above this are the marls and limestones. But the
geological formation most common to the couaty is the NewKed

VOL. XXIV.—S. S. MM
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Sandstone, a bold cliff of whicli formed the site of the old castle of

Nottingham. This stratum contains a great number of peculiar

water-worn pebbles, chiefly of liver-coloured quartz rock—or

" petrified kidneys," as they have been well called. The surface

of the ancient forest of Sherwood, of which the Judges saw a

great deal, is completely strewn with them.

The Soils of the county are chiefly of sand or gravel, of lime-

stone or coal land, or of clay. The whole of the poor forest land

is of the first division, and also that by the banks of the Trent.

The limestone soils are at the extreme west of the county. The
clay districts are of two kinds, the more northerly being very

fertile because of an admixture of sand. The southern clays,

which embrace the Vale of Belvoir, and are less extensive, are

of a more stubborn and sterile character.

The banks of the Idle are covered to some distance by large

deposits of mud, and gypsum is largely found in this neighbour-

hood, as well as in South Nottinghamshire, where valuable beds

of it are dug for manure.

The chief Industries are coal-mining, and the manufacture

of lace and hosiery goods. A large number of people are

employed upon them, and the various centres of population so

collected necessarily make healthy demands upon the produce of

adjacent farms. There are also considerable maltings in tlie

neighbourhood of Newark.
The Climate of Notts is a dry and healthy one, the rainfall

being very considerably less than that of its western neighbours,

where the loftier hills attract and hold the passing clouds to a

much greater extent, whilst, as regards temperature, the fact

that as many as 1,400 acres of hops have been grown at once

in the county says much for its mildness in such a northerly

latitude. The acreage of hops, however, declined to 55 in 1876,

and to 26 in 1886, probably because recent prices of the plant

could only be successfully met under the very fittest conditions.

It has been asserted by some people that the temperature is so

much higher than that of other counties of equal latitude, as to

bring the crops to harvest in equal season with those of much
more southern ones. The only evidence, however, that the

Judges had opportunity to gather in proof of the statement was
the late date (May 12 to 14) at which barley might be sown

with reasonable expectation of its proper maturity.

There are three very large Estates in the county, whicli

belong respectively to the Dukes of Portland and Newcastle, and

to Earl Manvers, and the areas of which are 35,000, 34,000,

and 26,000 acres. There are four other owners of 10,000 acres

and abo\ e; so that Notts also may be called a county of

J
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large estates, and there are fewer small owners in it than in

Lincoln.

It will be seen by the table already given (on page 512) to

show the Size of Holdings that the proportion of occupations of

each class is very similar for both counties ; the chief difference

being the greater number of very large farms of over 1,000

acres in Lincolnshire.

The Shorthorn breed of Cattle prevails in the county, and a

good many are reared on the borders of Derbyshire, where good

bulls are now used, and the quality of the produce is improving.

Irish bullocks are, however, largely bought at York by the

great winter graziers.

The Sheej) are principally Leicesters, or Lincolns crossed

with Leicester rams, but the change to darker faces is probably

extending faster here than in Lincolnshire. For a neighbour-

hood of 20 miles around the first and second prize farms, for

instance, the Norfolk, or Cambridgeshire, half-bred sheep are

chiefly bought for grazing. Pure Shropshire sheep are being

increasingly bred, as also the cross between them and the white

faces. But the acclimatisation of imported sheep always takes

some time to accomplish, till the expiration of which it will be

impossible to gauge its success. Notts has always been much
more a sheep-breeding than a cattle-rearing county, and its

agriculturists were amongst the first to see the importance of

using the best rams, chiefly of the Leicester breed, for which
they were enterprising enough to pay prices considered in early

days almost fabulous. There was the old " Forest " breed of

sheep peculiar to the large woodland districts, which seems to

have been of by no means remarkable merit, and which is now
probably extinct.

The Shire Breed of cart-horses is in very good favour and
force, particularly upon the stiffer soils, and not a few of the

Notts farmers seem rightly determined to partake in the advan-
taores of the revival of the trade in them. Those of the Vale
of Belvoir have long been famous for their successful attention

to this branch of their business. Mr. Reynolds says of them in

the paper already referred to: "As early as 1804 I find the

breed of heavy horses was encouraged in Nottinghamshire,"
and goes on to specify particular stallions and their owners.

The Pigs most in favour are the large white Yorkshire, the

Berkshire, or the cross.

It so happened that several of the competing farms occupied
the site of the ancient Sherwood Forest, with all its famous
history, tradition, and romance. It was, therefore, impossible

that even presumably prosaic farm judges could look upon this

M M 2
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now productive district, witli its highly cultivated fields, enclosed

by the trimmest of blackthorn hedges, without a thought of the
marvellous revolution which had been effected there, and much
of it even within living memory. A part of Sherwood Forest

was cleared for cultivation in the year 1600, but by far the

greater portion was enclosed long afterwards and down to the

beginning of the present century, A few picturesque bits of it

even yet remain within the noble grounds of Welbeck, Worksop,
and Clumber, and these three seats, almost in touch of each
other, form a cluster of magnificent country seats and surround-
ings which even England can scarcely elsewhere rival.

The General System of Farming in Nottinghamshire.

The western division of Nottinghamshire, including the

whole of the light and sandy forest district, as well as the

narrow stripe of still poorer magnesian limestone land bordering

on Derbyshire, is let for the most part in large holdings as com-
pared with the rest of the county. Thus we have here again

the worst land in the larger occupations, and so well farmed as

to offer a good example to the smaller holders, if they need it,

which I understand from my colleagues, the Judges in Classes

II. and III., they do not. The smaller farmers have, however,

the advantages not only of better land, but also of by far the

larger share of the permanent grass of the county, if that is the

saving clause in the situation which it is frequently said to be.

The chief feature of the farming of the lighter soils, as of

some others which the Judges had an opportunity of seeing, is

the extraordinary expenditure of labour, skill, and capital upon
the cultivation of the root crop, and its remarkable success.

Curiously enough too, after Lincoln experiences, the particular

root which was considered worthy of all this effort was the

hardy and nutritious swede, to the almost entire exclusion of

the softer turnip. The Judges felt that it would be difficult

to forecast whether the envy or the astonishment of the farmers

of the southern counties, who were put to such terrible shifts by
the loss of their roots in 1887, would have been the more excited

to find, as we found, field after field, and farm after farm, with

the most magnificent swedes upon them
;

yet this was our

pleasant surprise. They were clear in skin, superb in quality,

marvellously level in size, touching almost in places as they

stood in the rows, and this in some cases upon land looking

dear at 10s. per acre rent

!

It was the opinion of Mr. Lowe, to whose work on Notting-

hamshire Agriculture, written many years ago, the writer is
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indebted for some useful information, that the introduction of

the swede turnip, somewhere about the beginning of the pre-

sent century", together with autumn cultivation, which is still

almost universal with all good farmers, was at once marked

by a very gi-eat and rapid improvement in the prosperity of

Notts farmers and the general productiveness of their land. A
second impetus was given by the introduction of bone manures,

which still further developed the root crop resources, and

brought into profitable cultivation a great deal of poor land

which had previously been thought unfit for it. Other im-

provements naturally followed, and Notts became deservedly

a county of no mean agricultural i-eputation.

In Arthur Youngs time the Norfolk four-course system of

cropping was much in favour on the lighter lands, but in recent

times the practice of leaving the seeds down for a second year

has been very much followed. Upon the clays and stiff loams,

at the south-east portion of the county, 300 acres is considered

a large farm, and 100 acres is a much more common size, and
upon soils of this description, here as elsewhere, it is to be feared

there has been much distress and depreciation. By far the

greater part of the permanent grass is in this district, some of

it of very good quality, and—as in Lincolnshire—the bullocks

are mostly finished upon it in the summer, after being kept in

store condition in the yard through the winter. Turnips are

sown more than formerly upon the stronger soils, other than

the stifFer clays, instead of a fnll summer fallow, and beans are

extensively grown in the district. This crop is taken after seeds

in preference to wheat by many of the best farmers, because of

the danger from slugs to the latter. Wheat comes after the beans,

and with much more success, and the seeds are sometimes left

even here to a second year. Artificial manure is very little

used for any crop, but the system of spreading and ploughing-in

the yard manure in the autumn for roots grows amongst the

best farmers, and is found very beneficial.

The hedges are remarkably good and well kept in the

county generally. There have been great improvements in the

drainage of the wetter soils within the present century, but it is

very doubtful if it has been sufficiently continued to the present

time.

There is very little dairying in the county except in the
neighbourhood of the larger towns. Malt dust and malt-house
sweepings are in great demand all over the county for feeding

purposes and manure, but it is fully met—perhaps was originally

stimulated—by the large supplies of this waste product from the

numerous local maltings. Its theoretical value as ft nitrogenovis
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food has probably been underestimated by farmers generally, and
it is pleasant to know that the scientific view is so satisfactorily

supported by practical experience. The Notts farmer has also

a well-founded faith in the feeding value of oats for almost all

classes of stock. Skegs, though now perhaps going out of

fashion, is a crop which has long been grown—sometimes very

largely grown—-in the county, and so far as the writer knows
is quite peculiar to it. Skegs are very thin and light oats, not

perhaps greatly removed from wild ones. They are sown upon
the worst lands, for which they are—or were—supposed to be
more adapted than better varieties, a larger bulk of both straw

and corn being grown from them. It is usual to chaff the

whole produce for horses as it comes from the stack without

thrashing.

Pigeons play a quite appreciable part in the economy of

most Notts farms. The manure from the dovecote, in which
very large quantities of birds are often kept, is looked upon
as quite an important addition to the general supply, and a good
sum is often made by the sale of the youngsters for shooting-

matches.

The farm buildings are better upon the stiffer soils than

those for the same class of land in Lincolnshire, and there has

been immense improvement in modern times in the farm-houses,

cottages, and premises of Nottinghamshire generally, until now
upon many estates they are quite exceptionally good and abun-

dant. Dutch barns are not at all uncommon, and even covered

yards are growing apace, of which some details will follow.

Tenancies usually terminate at Lady-day, and leases are very

uncommon. A provision of Tenant Right is, as has been said,

common to both counties, and the capital of the outgoing man
is adequately—perhaps excessively—provided for by Notting-

hamshire custom, where the valuation on account of it mostly

reaches the higher total of the two, viz. 21. to ol. per acre,

whilst that of the lower is about 1/. to 21. The former amount
is felt and said by some Notts farmers to have become a too

serious drain upon the resources of the new-comer, who must
be particularly well provided with capital to afford to allow so

much of it to lie dead and useless until he quits the farm.

The charge also appears to remain too steadily fixed, and to

slide insufficiently, if at all, with the fluctuations of the tenant's

other items of receipt and expenditure. It is on these accounts

no doubt that the more moderate allowances of Lincoln custom,

and the Agricultural Holdings Act, are, as was said, being

gradually substituted. More expensive tillages for roots, pay-

ment for manure left in the yards, and for hay and straw in any
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quantity at consuming value, are apparently the main causes of

the excess in Notts. No doubt such charges have always a

great tendency to increase unless strenuously resisted by the

valuers in combination. The principle is good beyond dispute,

and when reasonably and moderately worked has everywhere

produced the best possible results. The only wonder is that

the just claims of the tenant to proper security of his capital

should have been so long resisted or unprovided for elsewhere.

Game does not as a rule appear to be extensively or inju-

riously preserved in either Lincoln or Notts, yet clearly on two
at least of the competing farms serious damage was done to the

property of excellent tenants by the depredations of the land-

lord's hares. It seems not a little surprising that tenants

should, at any rate in such times as the present, lack the

courage to take advantage of an Act of Parliament passed

expressly to meet their needs.

Another source of great injury to more than one competitor,

as well as to a large proportion of Notts farmers, is the aston-

ishing quantity of beech and other trees in the hedges. Of
little intrinsic value themselves, their untrimmed ai'ms hang in

many places for yards over the crops, almost bending to the ears

of the wheat, and destroying infinitely more than they are worth.

Very little indeed could possibly grow under them, and one
tenant stated that the little barley there was could not ripen

to match the rest of the sample, and when cut had to be taken
from under the trees before it would dry, and afterwards carried

by itself. Destruction to the beauty of the countryside was
always, it was said, the excuse pleaded by the owners of the

trees, and there may be an amount of justification for the con-

tention ; but it seems, to say the least of it, unfortunate that

the great cost of preserving the beautiful in English land-

scapes should fall upon one comparatively impecunious class of

the whole community.
The plan of pulping the roots and mixing with straw chaff

for the beasts is pretty well universal, each farmstead, or set of

premises if there is more than one on the farm, having its fixed

or portable engine for this, for grinding and for other pur-

poses. The cost of motive power is small, coals being so cheap.

Liming the fallows is very generally practised, and is usually

found a complete remedy for " anbury " in turnips. Oats are

much substituted for wheat in some districts.

The Duke of Portland is to Nottinghamshire what the Earl
of Yarborough is to Lincolushu-e, and the water meadows at

AVelbeck are one of the great show places of the county to

agriculturists. The hard-worked Judges, however, were not so
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fortunate as to be able to visit them. The site of them was
originally a barren hillside covered with gorse and heath, some
seven miles long, and 400 acres in superficial extent. It was
all laid out many years ago in the best possible manner for its

purpose at a cost of some 40,000Z., and the waters of a small

stream, charged with the sewage of the neighbouring town of

Mansfield, pass over them. The success of the enterprise is

said to have been so pecuniarily good as to justify the large

outlay.

The farmers of both counties admit that they possess good
educational advantages for their sons in well-endowed grammar
schools, which are for the most part within easy reach.

Only one attempt at ensilage was met with, and that was
nothing more than the extemporaneous use of a common store-

house for the purpose of preserving a few green tares that they

might be got sooner off the ground to make room for earlier

turnips after them.

The American chilled ploughs appeared to be everywhere

coming into universal use, and whether on good land or on the

lighter soils were always most highly spoken of as great savers

of horse and hand labour, and as in every respect more efficient

implements than those of the older patterns.

ilents, it is very generally believed, have been reduced some
25 per cent, to 30 per cent, in the last 10 years throughout the

county. There is a widely prevailing impression that less meat
and corn are produced than formerly, and that in most districts

o'her indications of declining capital are unhappily to be ob-

served ; at the same time it was mostl}^ admitted that the year

ending in April last had been a decided improvement on many
of its predecessors.

In the Table on page 539 as many of the leading statistics

respecting the occupations as were freely furnished to the Judges
by each of the competitors can be ^een at a glance and
are arranged for convenient reference and comparison. The
number of stock entered in the schedule, as found on the

different farms in the summer months, must not be taken to

represent in all cases the total number of such animals in

possession of the farmers. Some two or three of them had out-

lying grass-fields, not entered in the competition, and which
the Judges did not see, carrying stock which were, or were to

be, wintered on the competing farms. The above does not,

however, apply to either of the two prize farms.

Again, in all cases the year 1887-88 gave better, in some
cases considerably better, pecuniary returns than any preceding

pnes. It is yer^ important thei'efore to observe th{it where
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The Competition.

The following list contains the names and addresses of the competitors

in Class I., with particulars of their holdings :

—

Ko.
1

Name Address Acreage Nature of soil Sub-soil Bemorks

1 Beasley, Chas. Harston, Grantham
A.

595
n. p.

3 18 1 part clay. Miscellaneous Highly
3 parts light commended

2 Bowles, T. . Lvndhurst, Mans-
field

721 3 21 Light Sand Highly
commend«d

8 Brown, W. C. Appleby, Brigg 611 0 0 Miscellane- Limestone Highly
ous and sand commended

4 Dyson, Wm. Goldthorpe, Worksop 420 2 12 Sand and Gravel, sand. Commended
limestone and lime-

stone

5 Faux, J. W.

.

Coleorton, Ashby-de- 425 0 0 Heavy Clay Commended
la-Zouch

6 Glnssop, W. Forest House, Bet- 587 1 6 Light Chiefly sand
H ford

7 Henson> Geo. Prestwold Farm,
Longhborough

400 0 0 Mixed Various Commended

8 Howard.Robt.
G. F. . . .

Temple Bruer, Gran-
tham

732 0 0 Light Limestone Highly
commended

9 Longstaffand High Toynton, Horn- 300 2 29 Light White clay
Dunham. . castle

10 Lvnn, Chas.
K

Church Farm, Strox-
ton, Grantham

433 0 0 Light Rock and
ironstone

Commended

11 Machin, Forest Farm. I'apple- 522 0 0 Light Bad sand 1st prize
Samuel C. . wick, Nottingham

12 Macliin, Wui. Papplewick, Xotting- 839 3 15 Light Sand clay 2nd prize
h;im and rock

la Martin,

Walter . .

Wainfleet G32 1 18 Light Silt

14 Morley, K. N. Leadenham Old Hall, 569 0 2 Light and Limestone Commended
Grantham clay and clay

15 Wilkinson,
William . .

Car Colston, Bing-
ham

430 2 30 Light
heavy

and Clay stone
and sand

results of the last year only are furnished, the previous ones, if

given, would probably have yielded no better proportionate •

returns than did those earlier ones, of which particulars are

given. If this is not remembered, it is obvious that the accounts
of those competitors, which include the results of one or more
previous years, will be unfairly prejudiced.

The instructions to the Judges of farms have often been
given in the Journal, but may nevertheless be once more
repeated here :

—

In making their awards the Judges are instructed especially to con-
sider :

—

1 General Management with a view
to Profit.

2. Productiveness of Crops.

3. Quality and suitability of Live-
stock.

4. Management of Qrftsa-Land,

5. State of Gates, Fences, Roads,
and General Neatness.

6. Mode of Book-keeping followed
(if any).

7. Management of the Dairy and
Dairy Produce, if Dairying is

pursued,
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The Judges are also authorised to recommend to the Council the Award
of Certificates to any really deserving persons employed on any of the
competing farms for distinguished merit in the discharge of their duties,

such recommendations to be accompanied by a certificate of good character

and length of service from the competing farmer.

Now it may be said at once that the Judges, as practical

men, desire to make no secret of the fact that they have
given very great prominence to No. 1 of the Instructions, as

being in their opinion of the greatest importance in itself,

and as to a considerable extent including some of the others.

After making due allowances, therefore, for the raw material on
which each competitor had to work, and unless other matters

were very unequal, that man had very decidedly the best chance

whose general management with a view to profit was the best.

Or, in other words, it is the opinion of the Judges that he is

mostly the best farmer who contrives to get the utmost possible

return out of his land at the least cost, whilst maintaining or

increasing its fertility and cleanliness. No undue weight has

been given to excessive elaboration, for although it is very

pleasing indeed to the eye, is it not the pocket which is in the

most need of nourishment, particularly now that we are engaged
in such deadly competition with all the greatest slovens of the

civilised world ? At the same time, of course, it has been by no
means forgotten that neatness, order, and good workmanship
are but a part of the truest economy in the management of

every good farmer.

The Table on page 5-39 shows the amount of the total

receipts under separate headings for each of the farms, and also,

in the same way, the expenditure, exclusive of tradesmen's bills

and sundries, for as many years as could be obtained, and the

net returns per acre.

First Prize Farm.

Occupied 1)1/ Mr. S. C. Machin, The Forest Farm, Pappleivicl;

Nottingham,

It was plain to all the Judges at their first visit to this farm
that it was under no common management, and each subsequent

one much sti'engthened the impression, and thej^ were ultimately

convinced that they had never before seen more sound economy
and fertility of resource, united with the capacity and the

determination to turn every possible opportunity to the best

account. Mr. Machin is a great doer, as are all about liim
;

but he is eminently a thinker first, and it became strikinglj'

evident throughout the inspections that there was no detail of
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his business too small to receive a considerable amount of

thought.

The farm is held from year to year, subject to sis months'
notice, and the tenant is protected by the usual Notts Tenant
Right custom. The agreement contains the usual restrictions

against what is considered unfair cropping and the sale of certain

descriptions of produce, but they are in no way a hindrance in

the present case.

The dwelling-house stands pleasantly upon slightly elevated

ground, and is well built and comfortable. It is also conveni-

ently situated. for the farm, which lies all round it.

Mr. Montagu, of Yorkshire, is the owner of the soil, and the

occupation has been in its present hands for 20 years. It was
amongst the very last of the Forest Lands to come under the

plough, and was enclosed some forty years ago by Mr. Machin's

father. The present tenant, finding the fields too large, has

since divided them all into an average size of about thirty acres

at his own expense. Both the old and newer hedges have

planted well, and grow with surprising strength, considering

the nature of the soil. They have clearly been well trained

from the first, and are kept now in admirable order.

The soil in question is upon the New Red Sandstone, and con-

sists of a very light and sandy surface soil above a greater depth

of sandy subsoil. All of it is of a poor and hungry description,

and some of it so bad that the Judges do not hesitate to say

that, had the farm been to let at the present moment, it would

be difficult to find any man of business, and a stranger to the

district, who could be got into a second field with a view to

hiring it. Many of the hedgerows are billowed with soil which,

from time to time, has been blown from the surface of the fields
;

and indeed the writer saw a field of barley in May which had
but just previously been injured from this cause.

The surprise, therefore, was proportionately great to find at

the December visit, and in the very dry year of 1887, perhaps the

finest crop of swedes we ever saw growing. They were of very

great and uniform size, remarkably even in plant, and of quite

perfect quality, clear, bright, and almost as fresh in the skin,

as the choicest of dessert apples. A great part, if not all, of the

crop was estimated to weigh little, if any, short of 30 tons per

acre ; and Mr. Machin told the Judges afterwards that a

measured acre could not be got upon a ton cart 30 times filled.

The stock of turnips was chiefly " Lord Derby," which is con-

sidered very hardy, and is in general good favour in the

neighbourhood. This forest land, when well and generously

treated, is clearly mu^h adapted for this description of root, and
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otherwise it could not pay the cost of cultivation. The main
and much the most important object, therefore, of Mr. Machin,

and other good farmers of similar land, is to get a good crop

of roots. To this end all the home-made manure of the year

is always applied straight from the yards ; and if it can be said

that an excess of energy or any other kind of effort is specially

concentrated on any individual item of his work, where all of it

absorbs so much, that excess Mr. ^Machin certainly devotes to

the production of good swedes.

About twelve loads per acre of farmyard manure is usually

placed on the swedes, and a great point is made of applying it

from the yards, where it has not previously been touched, to the

ridges at seeding time, although the plan involves a great

pressure of work at an especially busy and anxious time. Both
the First and Second Prize men are great upon the superior

virtues of green manure over that which has been treated in

any way ; and they are ready with instances in which experi-

ment and observation have proved their contention. They
also point with much satisfaction to the evidences of " last " in

their green manure, as shown in the many undissolved bits of it

to be seen about the land after one or more crops—although

there may certainly be two opinions as to whether this par-

ticular feature should be reckoned among the advantages or

disadvantages of the system. The manure, however, is all

made under cover, and comes from the yards, not only in a very
rich, but a very well rotted and manageable state. In addition to

it 5 cwts. kainit and 1^ cwt. sulphate of ammonia are sown
by hand for the roots. Each day's ploughing is drilled before

night, to ensure germination in all weathers, and at a very dry
time the excellent plan of ridging with a single-breasted plough
is adopted, to bring up the moistest soil for the seed-bed.

The ridges are 27 inches apart, and sowing commences about
May 20. Ko white turnips or mangolds at all are grown.
Directly the young turnips show themselves, a side hoe of

Mr. Machin's own invention, which is attached behind the
rollers of the drill to prevent the mould from burying the
plants, is got to work. The usual L hoes follow next with
harrows attached.

Much careful attention has been given to the preservation

of all the roots not wanted till after Christmas, as it is very
difficult to keep them sound upon the forest land, particularly

for the length of time which is there required. The survinng
plan after many trials is to open a furrow with a single plough
along the side of every double row of roots, into which two
rows only are very carefully placed, when the furrow is turned
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back again upon tliem. It is essential that the bulbs do

not touch, nor be too much buried under the soil, but just so

deeply only that their crowns be fully covered. They are

ploughed out again for use, when another ingenious invention

of Mr. Machin's, which is attached to the plough, levels down
the furrow after the turnips are lifted out to make all safe for

the sheep. The writer, although hailing from a county not

entirely innocent of swede-growing, will not easily forget seeing

this operation in practice some days into May, and the turnips

coming out juicy, heavy, and fresh as when they were put in,

and after a little root-trimming clean enough for a drawing-

room. One-third of the roots are drawn for the bullocks in the

yards, and the others are consumed on the land by sheep.

Barley follows, and a splendid crop of it was shown to the

Judges in July, as might well be exjDected after such a pre-

paration as has been described. Barley is sown successfully as

late as May 14, and five to six quarters per acre are looked

for in favourable years. If a few acres of roots are folded after

that date vetches follow, with seed sown amongst them to keep
the land in the same course.

The awnless barley is usually grown, as it stands well, and
is more inclined to a bolder berry than many other kinds. The
sample upon this light land is generally too thin to tempt the

maltsters greatly, and therefore a large portion of it, as well as of

the oats, are mostly used for home feeding.

Seeds, 1^ peck English and Italian ryegrass, 10 lbs. white

clover and cow-grass, and a little sheep's-parsley, are sown in the

barley, and left down for a second year. It does not pay to leave

them down longer, as they so much deteriorate and become
choked with the old forest grass, which is of no feeding value

and apparently indigenous to the soil. Upon the two years

ley the clovers had died out, and upon the " set," which was
seeded with the barley of 1887, they had been killed by the

drought, so that very little but ryegrass was left in either

case. One field only of the first year's seeds is mown yearly,

and none of the second.

Wheat or oats unmanured follow the second year's seeds,

and neither of these crops in the present year is a very heavy
one. The spring had been too dry for the oats, which were

sown upon exceedingly poor fields of land, the worst pro-

bably of the farm. What was left of the wheat looked

vigorous enough, but it had suffered seriously in plant, in

common with almost all the rest seen upon our rounds,

particmlarly upon the lighter soils. One field was mended with

barley, which promised, though late, to be very fairly successful.
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Very little over 3 quarters per acre are locked for in ordinary-

seasons.

The wheat stubbles, weather permitting, are all invariably

broken and crossed with a narrow share cultivator in the autumn,

and in accordance with Notts custom the stubble, and what
couch-grass there may be—and some will inevitably appear on

this land after two years' seeds—is collected and stacked in the

fields, whence it is drawn to the yards for litter in winter. The
land is then ploughed clean and deep with the American digging

ploughs, of which Mr. Machin has the highest opinion, so much
so that he has ceased to use his double-furrow ploughs, and
intends to break them up. More ploughing and dragging take

place in spring to kill any chance weeds which may still have

escaped. It would be difficult, if not impossible, to keep the

farm so clear from couch as it is by spring cultivation only, the

land running so much to dust at that time. The fallows are

limed every ten years, at the rate of three to four tons per acre, and
at the cost of lis. per ton at Linby Station, three miles distant.

The lime is put on in little heaps and spread when slacked, and
no operation is more essential. It improves all the crops, cures
" anbury " in the turnijDS, and keej)S down sorrel and other indige-

nous weeds. Without it the farm would probably be worthless.

The grass land, which lies a little distance from the main
holding, together with one field of arable, is also of very poor

quality, and is useful only as a change and stowage for young
store beasts and for shearlings.

Notwithstanding the very remarkably light expenditure for

labour, IGs. to 17s. per week is paid to full men in these low
times, and the price appears to be above the average for the

district. Mr. Machin is a gi'eat believer in the economy to

master and man of good wages, if thoroughly earned, and
certainly poor service would nowhere be at a greater discount.

Where, as here, master and son are able and willing to illustrate

a good day's work by their own example, it is no doubt difficult

for the men to shirk it. As an instance of what can be done in

this way, and for one department only, Mr. Machin's son has
trimmed 1,070 yards of his beautiful hedges in a single day.
The labourers work from six to six with an hour for dinner, and
the teams from six to three.

The schedule shows that Mr. C. Machin contrives to keep
his labour bill down to the—as far as the writer's experience
goes—unprecedentedly low figure of 15s. per acre taking the
whole farm, and 17s. per acre for the arable land only.

There is cottage accommodation on the farm for four out of
the five married men employed upon it. They are very good
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homes, containing five rooms each, and are held rent free by the

tenants. Five single young men, with wages from 161. to 171.,

board in Mr. Machin's own house, and complete the ordinary

staff of the farm.

The horses of the farm are above an average for the class of

land. They go out to grass in summer, and in winter, besides a

liberal allowance of corn, each on coming home from work gets

a goodly help from the linseed gruel tub, which seems to be a

pretty universal institution in the two counties.

The cattle and sheep are all bought for the farm, and none
of them leave it till they are fit for the butcher ; for although

both Mr. Curtis Machin and his brother, whose farm will he
next noticed, may occasionally buy stock on commission for other

people, such purchases are not brought home and temporarily

fed upon their farms before resale, according to the practice of

many ordinary dealers. A foal or two, a calf or two, and pigs

only are bred. Some 100 to 150 cattle are generally finished

during the winter and spring months, the greater part, if not

all of which are the best class of Irish bullocks which can be

bought in the autumn at York market, where they come then

in great numbers and variety. Upon arrival they have roots

thrown them for a time on the seeds, after which they are put
at once into the yards. The standard allowance of cake seems

to be about 10 lbs. per bullock.

Mr. Machin prefers linseed-cakes, which, as well as all pur-

chased feeding stuffs, are bought forward at the cheapest times.

All beasts have pulped roots and straw chaff in unlimited quanti-

ties. In the dark mornings of winter the horsemen help to feed

them before they can see to work on the land, and again after

they return in the afternoon, and nothing is given between.

The bullocks appeared to be thriving well, and the practice is

common in the neighbourhood, but the Judges thought the

interval between meals decidedly too long. Three milch cows

only are kept, and their produce sold as butter at Nottingham.

Shearling sheep in fresh condition are bought in May to

stock the seeds, and sold as they can be got fit from August
onwards. As many half-bred lambs as the farm can carry are

purchased from the Norfolk or Peterborough markets, and more
afterwards for the turnips if required. Lincoln and Hampshire
is a favourite cross, and many of the hoggets seen in December
made from bOs. to 54,s'. out of their coats, and the lambs in the

following July were bought with much judgment. If the trade

is good the sheep are cleared off by the end of turnips in May.
But as barley can be sown as late as May 14, when the seeds

should be ready for stocking, the sheep are sometimes put on



Nottinghamshire and Lincolnshire in 1888 : Glass 1. 545

them for a short time, and the calamities which occasionally

befall those who are forced to sell at a time of full supplies

between the two periods of turnips and grass feeding are thus

avoided. The sheep get daily ^ lb. cake and i lb. oats, besides

hay chaff and malt dust. The turnips are cut for the sheep in

November, and given in unlimited quantities.

Mr. Machin has a capital stock of both Berkshire and

Lincoln pigs, of which he sells some both pure and crossed at

good prices. Bacon also is sold. The Berkshire pigs are

killed for the house and packed in salt, the bottom pieces being

brought to the top, and vice versa, once a month. The bacon is

then hung up to dry before packing in oats, where it is said to

keep very sweet, dry, and good for any possible length of time,

and the oats are not injured by the pi'ocess.

Fowls are a most important item of the live stock of the

Forest Farm. The return from them last year was 671., but

probably next year it will be much more, because of the great

success of a new incubator by Hearson and Christie, which

has replaced a very inferior one previously used. This very

capital artificial mother had hatched off 500 chickens in eai'ly

July as fast as it could act, and without a check of any kind,

and all of them were the very picture of health and thrift.

The temperature is regulated by a most ingenious self-acting

arrangement, which shuts off the heat when a proper degi'ee of

it is reached, and thus obviates the great danger which besets

most incubators. The young chickens are generally fed with
wheat dari and oats, and those of early spring are sold for

5s. 6d. to 6s. 6d. a pair. In the autumn and winter they make
7d. a lb. to private customers in Nottingham, and the breed is

so good that 16 lbs. is not an uncommon weight for a couple of

them. The eggs are supplied from seven fowl-houses on wheels,

which have been made at home from old carts or vans, and
boarded in and properly fitted for the laying hens. Each con-
tains when desired a separate breed, or a cross between them, of

50 or so in number, and the houses are drawn from field to field

about the farm, to secure the healthiness of a new run, and to

give the fowls an opportunity of living principally upon the
worms or insects which are useless or injurious to the farmer.

As the fields are cleared after harvest, of course they are taken
to pick up the leavings there. The eggs are gathered by the
younger sons before and after school. A favourite cross is

Plymouth Rock with Langslian or Dorking. The pigeons yield

19Z. a year, besides seven loads of manure frcm them and the
fowls, which is also carefully treasured for the roots.

Upon the premises there is a place for everything and every-
voL. xxrv.—S. S. N N
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thing is in it. The Judges were repeatedly assured that no
departure of any kind from ordinary custom had been made for

their visit, and they had no difficulty in believing it. But the

great feature of the farm buildings is undoubtedly the two
covered yards—or rather semi-covered, for Mr. Machin thinks

the stock are more healthy when not quite roofed in, and there

is more facility for carting in their litter. The roofs to the

yards are of a new design, at least to the Judges, but the first of

them was put up, it seems, some fourteen years ago, and has

stood well. They are now spreading with great rapidity over

Notts and Lincoln, as we had the opportunity of seeing. The
chief merits claimed for them are cheapness and superior venti-

lation. The roofing is entii'ely of wood, ^-inch deal being used

as a covering, each board of which is nailed from ridge to eaves,

but leaving, oddly enough, a small space between each of them
of^ to ^ of an inch, which widens in dry weather to at least

^ an inch. The boards are grooved at each upper edge to

make small gutters to carry off the rain, and very little indeed

of it comes inside, because, it is said, of an upward draught,

which drives the water into the grooves, unless the fall is ex-

ceedingly heavy. The wood is never tarred or otherwise pre-

served from the effects of the weather, first, it was said, because

it does not want it, and secondly because it would interfere

with the free flow of the water. The suggestion by the writer

of a creosote bath for the boards was rather strongly approved

in one or two cases.

Mr. Machin's yards were covered by contract at 2s. 8d. per

square yard of them—not of the roof. The price does not

include supporting fronts, which are not necessary unless the

space is too wide for a single span. At the figure given, which

could probably be reduced in many cases, the saving in straw,

in warmth and comfort to the bullocks, in labour—for half the

quantity of straw carted in and out is. certainly of more value

than double the quantity of washed-out manure would be

—

should cover the cost in a very short time indeed. As the

design is probably a novel one to most farmers, and may be

considered worthy of imitation by tenants as well as landlords,

details are given in the woodcuts on page 547.

Wooden posts for supporting- the shedding are shown in Fig. l,and must

obviously be employed at the junction of eaves where a double span is neces-

sitated. But where the width of yard can be bridged by a single span,

sufficient support can often be obtained without the posts by junction with

existing buildings.

Fig. '2 h a, section of a roofing board to show grooved gutters, the

boards to be affixed -^^ to J
in. apart.

One long nail (Fig. 3), which fastens the board to the perling, is used to

every hob-nail, and is driven through as closely as possible to it.
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Details of Covered Stock Yards at Messrs. Machines, of Paijplewick.

N N 2
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Willcock's cattle mangers of glazed earthenware, 2\ ft. long

by 2 ft. wide, price 6s., set in brickwork, are carried round as

much of the wall space as possible, and it is difficult to imagine
anything cleaner or more durable.

There is a powerful and excellent 12-horse power fixed

engine on the premises which Mr. Machin bought second-hand at

a very low price, and his son—who seems to inherit plenty of his

father's intelligence with quite a genius for practical mechanics

—

soon converted it to its new requirements. He has also con-

trived a pipe to warm with the waste steam the water which
supplies the boiler, as well as other ingenious and economical

improvements. The steam-power is used for pulping roots,

cutting chaff, and grinding corn and cake, and the different

machinery is so arranged and mechanically assisted that one

man drives the engine and sees to the mixing of roots and chaff,

whilst another feeds both the chaff-cutter and the mill. A boy
outside to fill the shoot to the pulper with swedes completes all

the requirements. A small quantity only of roots is got up at

once to avoid a second moving. ]\Ir. Machin shares a portable

engine with his brothers for thrashing purposes. There is a

very fine Dutch bam in the stackyard built upon brick piers, a

building which seems to be very common upon this estate.

There is a blacksmith's and carpenter's shop on the premises

to which a blacksmith comes about one day in each week, and

a carpenter one or two. The work of these men, with the

oversight and assistance of head and hand supplied by both

master and son, appears to keep the tradesmen's bills down to a

very insignificant and enviable item indeed. It is in this way
that a new sheep-dipping apparatus, with tub, dripper, cradle to

hold the victim in a standing position, and lever to raise and lower

it complete, has just been made. By it some 500 sheep are

dipped in a day, with the help of three men and a boy, at a cost of

Is. a score. Thence emanated also a great number of ingenious

and labour-saving contrivances for the farm, of which a few only

can be named. One of them is a drill affixed to the ordinary

presser, in which all light land Nottinghamshire farmers have

very great faith. It is used for all crops after seeds immediately

behind the ploughs, and presses the turf into deep grooves,

into which the newly invented drill deposits the seed instead of

broadcast-sowing as previously. Harrows also fastened to the

presser follow the drill, which being made of sufficiently extra

width, complete the whole work of rolling, seeding, and harrow-

ing three times in a place at one operation. From the same source

was turned out an elevator which, fixed to the hind part of the

dressing machine, rajsed the com into sacks without extra
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labour, an improvement Mr. Machin claims to have had in use

before the machinists thought of it. A very neat little rail and

trolly arrangement was also noticed for placing under the

gardener's turnip-cutters in the fields in which the hods were

run in and out to fill and carry to the sheep. It was said to

save the bottoms of the galvanized pans to an immense extent,

as well as to facilitate labour, and as one man grinds all the

turnips required for the entire flock of sheep, no doubt he is

glad of all the mechanical assistance he can get.

In the blacksmith's shop were shown some all-steel bars

for shoeing the farm-horses, which came ready grooved for use,

so that the smith has only to turn them to shape and punch
the holes before fitting to the horse's feet. Although very light,

they are said to last much longer than the ordinary iron shoes,

and the steel costs 91. 10s. per ton.

Very few new implements seem to be bought, but advantage

is taken ot every opportunity to buy other people's failures or

castaways cheaply, when it is seen that a little ingenuity and
work of head and hand will turn them to profitable labour-saving

account.

Mr. Machin has built at his own expense a little malt-house

and kiln, which probably he originally intended for malting

the large quantity of barley he gives his stock, as also to

supply the raw material for the beer which is all brewed at

home, or for drying corn, wool, or other produce requiring it.

As, however, experience seems to have made Mr. Machin scepti-

cal of the superior advantages of malt over raw barley as a food

for stock—in which, as in several other like conclusions, he is

quite in accord with the most approved scientific opinions of the

day—the kiln is seldom put now to the former purpose, although'

it is of great service for the others.

The very extensive and powerful waterworks of the Notting-
ham Corporation are situated on the farm, and from them water is

laid on to the dwelling-house, premises, and every field of the

occupation on its way to Nottingham. It would be difficult to

estimate the importance in economy of labour alone of this con-

venience, to say nothing of the benefit to the stock of a never-

failing and ample supply of pure water in so dry a spot. There
are stone receivers and a meter at every outlet, and there is a

small charge per 1000 gallons, amounting to the insignificant

sum, in comparison with the benefits, of about 121. a year. But
this is only paid under protest, there having been, it was said,

an original provision by which in return for certain conveniences

the water should have been delivered free. Mr. Machin has
laid down some of the delivery pipes at his own expense. Long
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lengths of ordinary firemen's hose are kept coiled up near the

house for fixing to a convenient hydrant, whence there is

pressure enough to send the water to any part of the buildings.

The arrangement would of course be of great service in any out-

break of fire, and pending this it is turned to a great variety of

practical purposes.

Mr. Machin keeps no very elaborate accounts, and, therefore,

could produce no exactly stated balance-sheet. All sales and
purchases are, however, carefully recorded, and they, as well as

other figures which were given, will be found in the schedule of

all such particulars. No accounts were forthcoming of any
previous years, but there was offered in other forms the most
ample evidence to show that Mr. Machin has no reason what-
ever of a pecuniary kind to regret his choice of a business, hard

times notwithstanding.

Second Peize Farm.

Occupied by Mr. William Machin, Papplewich, Nottingham.

The Fii'st and Second Prize-men, rather curiously, are

brothers, living in the same parish, and their methods of cropping

and tilling their land, of buying and feeding their stock, in fact

of management generally, are so very similar, that having entered

rather minutely into the jDractices of Mr. Curtis Machin, it

would be in great part a needless repetition to give the whole of

those of Mr. W. Machin.
In speaking of the latter, therefore, where nothing is said to

the contrary, it is to be assumed that his pi'actice is the same as

that which has been already described.

Mr. W. Machin occupies a good modern house, which, how-
ever, is situated too much at one corner of a rather straggling

farm, and too near the village street, for quite an ideal position.

But certainly the number and the conveniences for stock

and crop afforded by his premises are enough to excite the

admiration and envy of many of his less fortunate brethren.

Thus, besides home premises, he has two sets of conveniently

situated field-buildings, with a substantial and commodious
Dutch barn at each of them ; and there are two Dutch barns at

home. Then there are no less than six covered yards for his

grazing beasts, three at home and three at the off-premises,

each of an average area of about 25 yards by 20. At two out of

the three sets of premises there are fixed engines for chaffing the

straw, pulping the roots, and grinding the cake. At the third,

a mill for grinding the corn is driven in addition by water from

a fine stream which runs through some of the meadows. All
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the corn for the stock is ground here—to the quantity, sometimes,

of 500 quarters in the year.

At the May visit, the whole of the yards were full of a very

superior class of Irish cattle, 168 in number. Indeed, they

were more than full, for each bullock had to be content with

17 square yards of space. Yet there was no sign at all of rest-

lessness or of driving amongst them, and they could scarcely

have been quieter if in separate boxes, though it is true they

were not seen at feeding time. Mr. Machin accounts for this

superior amiability and content as resulting from his practice of

sawing off the tips of the animals' horns.

The cattle were of great size and weight, and particularly

ripe for the time of year. In fact, the impression could not be
resisted that they would have paid better if sent to market
before. This opinion was subsequently strengthened by working
out, approximately, the weekly returns of these beasts against

those of Mr. Curtis Machin, who had sold sooner, when it

appeared that the latter gave about 12s. to 13s. gross gain
per week -and the former 9s. to lOs.

The roots on this farm were perhaps even superior to those

of the brother, and an extraordinary quantity of stock were
kept upon them all through the winter. There were over 1,400
grazing-sheep still eating ground swedes at the May visit, all in

the same fold, and taking the whole field before them. The prac-

tice of feeding so many together was, however, by no means com-
mended. A small army of boys under the direction of a man
were cleaning and heaping the turnips, and attending to the
wants of the sheep, just outside the advancing hurdles.

The soil of Mr. "VV. Machin's farm is some of it very light,

and other is of a poor peaty character. Yet it is mostly of a
cooler subsoil, and in the opinion of the Judges on the whole
decidedly superior to that of Mr. Curtis Machin. They were
on this account a little disappointed not to see some of the
growing crops a little heavier than they were found to be at the
July visit, and a little freer from annuals and weeds of a longer
life. The corn also seemed very backward, and no doubt the
late season which had kept it in check gave the annuals a chance
they would not otherwise have had.

It is only fair, however, to say that some 400 acres of this
farm were taken by Mr. Machin only four years ago, and as the
Judges were told, in a bad condition, which circumstance could
hardly fail to place him somewhat at a disadvantage. But un-
fortunately a greater disappointment awaited the Judges in the
appearance of the young turnips, which were the most backward
they had seen, and rather stunted and weak of plant. No doubt
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they may make a tremendous start when, they get down to the

lavish dressing beneath them, but all the same they had clearly

been losing valuable time, and it could not be forgotten that

they were the crop of the farm. Mr. Machin had been so unfor-

tunate as to follow a practice, which however good in a moist

time is very dangerous in a dry one, such as was experienced in

the present spring. He had allowed the ploughs to get a good
deal ahead of the drill, and when sown the turnips could not

germinate. Whilst sympathy was felt with the reasons given

for the practice, and their weight acknowledged, it was yet

found impossible to commend it. The reason of the plan was,

the immense pressure of horse and hand-labour entailed in haul-

ing so many tons of manure upon the land, and getting the

whole work of the turnip sowing completed within the short

season which had been found the best for performing it. Hence,

in order to forward the work, the dung hauling is begun before

it would be wise to sow the turnips. If when the time for sow-

ing comes the weeds have made such a start as to threaten to

outgrow the young turnips, Mr. Machin has hit upon a very

ingenious method of stopping them. It is a hoe or scraper

shaped to the ridge which precedes the drill and lightly shaves

the upper surface of the mould. But ingenuity notwithstanding,

the turnips in the present instance had not been able to germi-

nate, or at all events to grow healthily, and other competitors

had solved the same difficulty successfully.

There were but fifty acres of wheat on the farm, and a good

deal of this was after roots, oats mainly following the second

year's seeds.

The permanent grass is chiefly of a very secondary or mild

character, and is mostly pastux-ed with lambs, of which about

1,000 are usually bought.

The team-horses are very superior animals, of great size and

substance, and few, if any of them, are much over five years old.

That a great deal of just pride is centred here it was very plain

to see, and the cart-horses, as well as others of a lighter class,

which are bought or bred on the farm, are clearly hobbies of

Mr. Machin's heart in more senses than one. Whenever a pro-

mising young animal is to be picked up reasonably, it is bought

and put to grass and corn. At four years old all the purchases

are taken into the teams in place of as many five-year-olds,

which are sold. Mr. Machin calculates that this system of per-

petual change not only avoids the gradual depreciation of all-

round value, which afflicts the like property of his neighbours,

but nets him an average profit of lOZ. per horse besides; which

it certainly ought to do considering the judgment and capital
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employed, and the risk and trouble it involves. The produce of

live or six cows is sold as milk in the village at lOfZ. a gallon.

Although the adjacent collieries are no doubt the cause of

higher wages, they are made helpful in a way to the labour bill.

It appears that boys are refused employment underground until

long after an age when they are very useful on a farm. There

is consequently a pretty good supply of available youngsters, of

which advantage is taken, and a number of them are put with a

man.
Mr. Machin's son acts as his deputy in his absence, and the

daughters very efficiently and cheerfully assist Mrs. Machin in

the domestic economies, and with the fowls, &c., preferring to

dispense with much hired service in the house. As no men are

boarded in the house, the work, it may be hoped, is consider-

ably lighter than that which appeared to fall upon the shoulders

of Mrs. Curtis Machin.
Water is received here also from the Waterworks for some of

the premises and fields, at a charge of 4d. per 1,000 gallons.

The figures of the farm accounts, shown on page 539, speak

pretty eloquently of good management, and if this is accom-
panied by a trifle less of the extraordinary economy, the versa-

tility, and the mastery and strict supervision of minutest detail

of the winner of the First Prize, the difference may be owing to

other duties of Mr. W. Machin as sub-agent to his landlord.

His farm is also upon the estate of Mr. Montagu, and both the

brothers speak in the highest and warmest possible terms of

their relationship with him. Mr. W. Machin's son has kept very

strict and careful accounts in a proper and businesslike way for

the year 1887-88, which stood a pretty close analysis, and the'

figures on the schedule may be supplemented here by saying

that the net balance of the year, when all the expenses of the

farm are duly charged, amounts to the astonishing sum of l,800i.

For the previous year it was 600L, and the accounts were less

satisfactory. It was the first attempt by father or son at any-
thing of the kind, and it was the opinion of the Judges that

some items of expenditure had been less carefully recorded, and
consequently that the balance should have been rather less. In
both cases, however, valuations had been made at the beginning
and end of the year.

Of course the capital employed is very large, and there is

no charge for interest against it in either case. Then it should
be remembered that the last year was in many ways peculiarly

favourable to the main business of this farm, viz. the manufac-
ture of meat. For instance, store stock were bought at unusually
favourable figures. The price of all feeding stuffs was exceed-
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ingly low. The crop of roots was extraordinarily heavy, when
in many other counties there was a very small one or none at

all. Both mutton and beef were scarce, and sold well when the

stock went out. It should be stated too that the great weight
of roots was not, as is so often the case, peculiar to one or two
fields, but was common to the whole farm.

Both the Messrs. Machin have, in an extraordinary degree,

that knowledge of stock and of the market which is essential

to the success of their particular system, and if they are not

exactly what some would call scientific farmers, they have so far

gone to the bottom of things that it might puzzle some very

keen professors to suggest a profitable improvement.
As an instance of their union of practice with science, or, as

the latter word simply means, with knowledge, it may be in-

structive to give their own account of their reasons for changing
the four-course rotation of cropping, which they practised some
fourteen years ago, to the five-course—or two years' seeds

—

which they practise now. In the first place it is because turnips,

and particularly swedes, every four years was found to be too

often for the capacity of the land. Next because the greater

quantity of fibrous turf—organic matter perhaps the chemists

would call it—which came up with the two years' ley helps such

light land to retain moisture, as well as nourishes every descrip-

tion of crop. Again, a less acreage of com is preferred because

the land either does not grow full crops of it, or grows them
of poor quality, whilst it does grow all green crops well, and
the excess of grass does greatly assist in keeping down the

annuals, so that less weeds are found on the fallows than there

used to be with more frequent ploughings. Wheat is scarcely

worth growing at all at present prices on such land. By delay-

ing the corn crop another year much better crops are grown,

and the good ofiices of the manure merchant, which may be
needful enough elsewhere, and upon land requiring a difierent

system, are held very much at a discount. And lastly, though
by no means least, the labour bill is greatly reduced by the

change from the four- to the five-course shift.

It may also be pointed out that when artificial manures are

used—which is almost entirely upon roots—the Messrs. Machin
select them scientifically, that is to say, they discard what they

do not want, and yet that which is so omitted is just what would
first of all be recommended to them if they took the manufac-
turer's advice—namely, phosphates in some form or other.

Indeed, one of the most curious facts about such wonderful

roots on land of this character is that they were grown entirely

without artificially supplied phosphates, all land mostly requir-
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ing this manure for the purpose, and such land as this in parti-

cular. That it was right to withhold them is clearly proved from

the results, wliich could hardly have been better with them.

The problem seemed to the writer sufficiently intei-esting to

see what science in high places could say towards its solution,

and a sample of soil taken from a field typical of both the

Messrs. Machin's farms has been obligingly analysed by Dr,

Voelcker with the following result :

—

Sample dried at 212° F.

•Organic matter 2'19

Oxide of iron . '83

Alumina ......... 1'48

Carbonate of lime .... ... "57

Sulphate of lime "31

Magnesia "40

"Potash -28

Soda . -15

Phosphoric acid , . "22

Insoluble silicious matter 93*57

100-00

'Containing nitrogen '12

Equal to ammonia ....... "15

per cent.

Total lime (CaO) . 0-45, equal to carbonate of lime, 0-80

Sulphuric acid . . 0-18.

(Signed) J. AuGUSTtrs Voelckek.

Dr. Voelcker entirely supports the opinion of the Judges as

to the exceedingly light, sandy, and poor character of the soil

mechanically. He also adds that the amount of phosphoric

acid is decidedly high for such a soil (yet scarcely so high, the

writer ventures to think, that Dr. Voelcker would go the length

of advising no application of superphosphate for the root crop)
;

and that the potash is also high, whilst the organic matter is

extremely low as compared with average soils, and low even for

a sandy soil (a further justification of Messrs. Machin's practices

as previously explained).

But not only do the Messrs. Machin discard the usual, and,
in their particular case, the useless in artificial manures, but
they supply the unusual in very large doses of potash as kainit,

and of nitrogen as sulphate of ammonia. In feeding stuffs,

again, Mr. W. Machin is a great believer in decorticated cake,

which, when it can be got soft and good, science agrees with
him in believing to be a good material to mix, as he largely

mixes it, with com. As much, therefore, of artificial assistance

as can be employed profitably seems to be taken advantage of,

and great discrimination is exercised.
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It has been more than once, and veiy naturally, suggested

that the good roots of the Messrs. Machin must have been
largely due to an excess of rainfall in their district over that of

others. The rainfall of the summer months of 1887 ia the

neighbourhood of Papplewick was therefore requested of Mr.
J. D. Walker, of Bulwell, and most obligingly furnished ; a

similar record has been also obtained from Appleby, Leaden-
ham, and Harston, or their neighbourhood, by the kindness of

the competitors at those places. In each of these three latter

districts, there was more or less difficulty in securing a plant of

swedes in consequence of the drought, partly perhaps because of

later sowing.

Particula/rs of Rainfallfrom April 1887 to Septeniber 1887.

In neighbourhood of Papplewick .
Applebj-

neur Brigg
Leitdenhatn Harston

Indies • Inches Inches Inches

April .... 1-08 . ]a2 •81 1-05

May 1-42 1-40 1-76 l-8".l

June •39 04 •27 -.57

July 1-39 1-44 1-36 1-01

August .... 1-58 1-46 •60 1^43

September . . 2-43 2-51 202
!

2-70

Before quite taking leave of the Messrs. Machin, it may
perhaps be allowed to anticipate a remark which other Judges

have heard before, namely, that it is the self-supporting farms

which should be encouraged. That is, those, presumably, where

the stock are bred and reared as well as fed upon them ; and the

present Judges would have been glad to have been able to do it.

They, however, believe first of all in the men who most success-

fully adapt their practice to their situation, rather than their

situation to any preconceived notions of correct practice. After

all, surely it is the banking account which requires support, and

if any one can tell the Messrs. Machin how to improve it by

other practice than that which they now pursue, it may be con-

fidently predicted that they will be found both able and willing

to adopt it.

A sketch of the principal features of the prize farms has now
been traced, but there are such very strong points of merit in the

management of some of the less successful competitors, wliich

would have been well worthy of a prize in the absence of any-

thing better, that they cannot be passed by unnoticed.

Commended Farms.

The occupation of Mr. Robert G. F. Hoivard, of Temple Bnier,

gives much evidence of first-class management. It was about
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the last remaining portion of Lincoln Heatli to be enclosed, and

the land is quite as light and poor as might be expected from

that circumstance. The skill and capital expended upon it,

however, are quite worthy of the best land of the country. The
hedges are admirably kept, and would be very good but for the

large number of overhanging trees, which are a great detriment

to them and the crops. Mr. Howard had, we believe, almost the

only large break of fully-planted swedes in his neighbourhood,

but they were by no means so big as those of the Messrs. Machin
;

nor do we think the land would grow them so in any season,

although the soil looks very similar. The land was clean on the

whole, though not entirely free from very small pieces of couch,

which it would be very difficult to remove altogether from such

dusty soil. The house, garden, roads, yards, premises, and
buildings were faultlessly kept, and with no appearance of tem-
porary effect. The wheat was thin, as everywhere else, but the

barley excellent for the land. The pride of the farm, however,

is the splendid flock of Lincoln sheep which was started by
Mr. Howard in 1849 from the oldest and most noted strains.

No expense has since been spared in selecting the best males

from the first Lincoln breeders, and Mr. Howard's rams meet a

good foreign and home demand at high prices. Several have

made 30 and 40 guineas, and 60 guineas has been reached.

A hundred are sold every year, and those which we saw in July
were a grand lot of sheep of very unusual size and substance.'

Mr. Howard also breeds all his cattle from a valuable old strain

of Lincoln reds in much demand, and is very successful too with
young blood stock, sired by good stallions, the use of which
is granted on favourable terms by Mr. Chaplin, for whom Mr.
Howard is agent.

It would be difficult also to speak too highly of the manage-
ment and appearance of another forest farm, namely, that
occupied by Mr. Bowles, of Lyndhurst. The premises and all

the surroundings, the hedges and gates, and all pertaining to

the farm, were models of neatness and good order which nothing
could at any rate excel. The crops, too, were very good for the
land. The young turnips looked remarkably well in July, and
the full-grown ones in winter and spring were almost, if not
quite, as good as those of the Messrs. Machin. The general
system, too, is similar to theirs, the chief exception being that a

' The Judf^es had great pleasure in recommending to the Council for a
certificiite and gratuity Mr. Howard's shepherd, Thomas Claj-, who has been a
very valuable and competent servant to him for twenty-seven years, and his
yardsman, George Haj ward, who has been in Mr. Howard's service for twenty-
five years.
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flock of ewes is kept at Lyndhurst. All the tillage of the farm,

which is beautifully clean, is done in first-rate style. Liming is

largely practised, and gas-lime at a less cost is often used with

no ill effects when sufficiently exposed to the air. Much of the

land is very light and poor, and seeds are so very precious that

they are often sown without a crop to ensure a better plant.

The hoggets were of a saleable description and of great weight

in the spring, although Mr. Bowles has much contempt for high-

priced rams, being perfectly content with any half-bred sheep

—

of the Norfolk or similar cross from which he breeds—with suffi-

cient colour of face and plenty of size and substance. The
draught horses are, perhaps, as good as could be found any-

where upon land of a similar class, and some are bought and

sold again at good prices. Some very fine Lincoln bullocks

were gi'azing in the yards in the winter. It was clear that

Mr. Bowles' heart and great energies were very much in his

work, and that precision and efficiency were thoroughly en-

forced in every detail.

Mr. Beasley, of Harston, who is a land agent as well as a

farmer on his own account, occupies another of the farms we
had the pleasure of highly commending. His house is charm-
ingly situated at the edge of a deep and pretty valley which
skirts a part of the farm. From the opposite side rise the well

wooded heights so magnificently crowned with the imposing pile

of Belvoir Castle, and the whole neighbourhood is hilly and
picturesque in the extreme. Mr. Beasley's land is on three

different levels, with a difference of some 500 feet between them.

Kather less than two-thirds of it is a rich, red, light or mixed
soil upon limestone rock, and occasionally, perhaps, a little too

near it. The other third, or rather more, is a very stiff and
hungry clay, chiefly hanging on the steep side of a valley. The
greater part of the latter is being gradually laid down to grass, by
the help of the landlord, as the least of evils for thetn both, and we
never saw a cleaner, or in any way better, preparation for

young seeds than on one of these stiff and awkward fields in

May. The red land grows capital corn, and the annuals, which
are a great trouble amongst it, are kept down by a very diligent

hand-hoeing, every acre of wheat and barley being so served.

Couch is so well under that digging the stubbles in the autumn
is practised. Farmyard manure is ploughed into the stubbles

in the autumn for roots, and all the tillage is well performed.

Potatoes and mangolds are taken after barley, which follows

roots, other barley following wheat, the rotation being a seven-

course one.

The great speciality of the farm, however, is the success of
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the young seeds, which are sown in a somewhat novel fashion

without a corn crop. The land which has gi'own potatoes and

mangolds is seeded in the following spring with 4 lbs. red clover,

J; lbs. cow-grass, 4 lbs. trefoil, 1 peck Italian ryegrass ; and
4 lbs. rape seed is drilled with them. In some part of June
following the mixture should be quite fit for stocking, and at a

time when the earliest fed (second year) seeds are getting a

little bare for lambs, and they begin to want a suitable change.

The rape affords a little shelter for the young clovers, and though
not eaten by the sheep upon first entry is fed down readily

enough when the sweeter gi'asses have been closely bitten, as

Mr. Beasley says they ought to be. When all is fed as bare as

possible, the sheep are moved to another field to allow the first

to freshen. The seeds are, of course, left to a second year,

when they are mostly mown, and extraordinary crops of clover

hay are taken. The Judges were much impressed by the rich

and strong appearance of the young seeds in the later days of

June of a very unfavourable year for them, and believe that

upon land so suitable for the purpose, upon which no doubt
success mainly depends, the system is a very valuable one.

A flock of ewes provides all the sheep required for the farm,

and calves are bought or bred for reai-ing.

Mr. Beasley keeps very careful and accurate accounts, but
takes no valuation at beginning or end of each year, the number
and weight of live and dead stock being, he says, about the

same always at these periods, and he does not see the advantage
of estimating from time to time the fluctuations in their value

either one way or the other. He adopts the encouraging plan
of giving his workpeople a bonus, or a percentage, on his profits,

after deducting five per cent, interest on capital, and they are to

be congratulated at all events on the results of the last year.

The three previous years unfortunately show balances on the
wrong side ; but Mr. Beasley is certainly not alone in that

experience, and the loss is put down in great part to the heaAy
weight of some fi'esh land taken four years since in poor con-

dition, which is only just beginning to give a reasonable return.

The back accounts show good returns upon the home farm
before the outlying land was taken in hand. The accounts of
the entered and non-entered farms are unfortunately kept as

one, and are quite incapable of disentanglement, hence all are
given together. The unentered land was seen as well as the
other, and the excellent crops upon it showed that effort and
enterprise were beginning to tell. It is worthy of notice that
if the interest received by Mr. Beasley upon his capital has not
always been very large, neither has the principal been large



560 Rejpwt on the Farm Piize Competition in

either. To have taken 1,000 acres of land, as Mr. Beasley's

accounts show that he has clone, with a total outlay of some
6,000L, whilst maintaining or improving its cleanliness and
fertility, seems in itself to be a very creditable performance.

The system pursued by Mr. Brown, of Apjjlehy, differs very

much from that of other competitors whose farms have been
noticed, but there is much that is highly commendable about it.

Mr. Brown seems to be thoroughly possessed with the commer-
cial spirit. He is one of those men, not perhaps so commonly
met with amongst farmers, who are ever watchful, and ready to

turn to good account any possible venture, old or new, which may
offer a reasonable chance of success. Alas that there should be

so few opportunities of profitable departure from the ruts of our

forefathers ! Mr. Brown grows potatoes, celery, or anything

else likely to answer his purpose, for the Loudon or other mar-
kets. It is to be feared that potato-growing is being consider-

ably overdone, but Mr. Brown has convinced himself from past

experience that he can hold his own against ordinary competition,

by reason, for one thing, of the nature of his soil. It is of good

staple, and above the limestone, or, in other places, of a sandy

subsoil, and well adapted, under proper cultivation, to produce

not only a good weight of tubers, but roots of such quality as

will always command a preference in the market. That the

risks are great, the fluctuations in the receipts of past years

abundantly prove ; but Mr. Brown is keenly observant, and
liumours popular fancies for new varieties, and so forth. But
in any case the expense of the crop is more certain than its

lucrative returns, and when it is planted so extensively as Mr.
Brown plants it, everything else on the farm has at times to give

way to its requirements. Ko less than 100 acres of land are

under potatoes at Appleby, and the Judges were much impressed

at their July visit by their general appearance. The land might

be called in perfect tilth and cleanliness, and the crop was of

the utmost pi'omise. It had received 15 loads of home-made or

purchased manure, 2 cwts. sulphate of ammonia, 1 cwt. muriate

of potash, and 4 cwts. of superphosphate per acre, and the system

of cultivation, which perhaps it is hardly necessary to describe

minutely, is conducted on the best and most improved principles.

The growth of celery is also being extended, and the expenses

necessary for its successful cultivation are much greater even

than that for the potatoes. Some measure of the skill which is

applied to it may be gathered from the fact that 13 roots of it,

taken from an ordinary field row, weighed 58 lbs.

Sheep are bred on the farm, and the management of the ewe

flock is very enlightened and successful. More attention was
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paid to diet and other careful treatment than was customarily-

met with elsewhere.

The corn crops were good, particularly the wheat after potatoes,

which was the best that had been seen oS the stiflfer soils. The
Judge who visited the farm in May was pained to see the num-
ber of hares which were injuring the crops of so excellent a

tenant—whose family had occupied the place for four genera-

tions—and could not forbear some expressions of surprise. Mr.

Brown was, however, very reticent upon the subject.

Mr. Faux of Coleorton is a well-known breeder of pedigree

shorthorn cattle, and at the first visit of the Judges to the farm

he had selected for competition, out of three in his occupation,

tliey found upon it the astonishing number of live stock which

is given in the schedule. It turned out afterwards, however,

that the entered farm was worked in conjunction with one of

the unentered ones of 164 acres, which is situated within easy

distance of the principal homestead. The accounts also of the

two farms—so far as any at all could properly be said to be

kept—were inextricably mixed, and no satisfactory figures of

any kind could therefore be arrived at without taking the two
farms as one. The number of stock per acre will be found very

large indeed, even when the extra land is taken into account,

but not greater, we were assured, than had been previously kept.

It was clear that such numbers could only be reared and fed by
the very great outlay on supplemental food, and in labour which
Mr. Faux seems to think it profitable to expend. All the cattle

are bred upon the place, and the number given includes a fine

herd of 70 milking cows, of which several have proved their

quality, or that of their descendants, in the show yard.

!Mr. Faux has won several first and second prizes at Birming- .

ham for young bulls, and out of 15 bull calves which were seen,

in December, 9 averaged 42Z. each there in the present spring.

The heifers, of which we saw and greatly admired some capital

specimens, seem to meet a good home and foreign demand. Price

is little studied in the purchase of good sires, and all the young
stock were in admirable condition. Everything, including some
excellent Tamworth and Yorkshire pigs, not sold for stock pur-
poses is finished for the butcher. A flock of 143 well-bred

Shropshire ewes is kept, and the produce grazed on the farm.

The farm buildings are of the most miserably inadequate
and ancient description, and old barns and stables and all sorts

of curious sheds and outhouses are utilised as cover from the
weather. The overflow from them is wintered more or less in
the grass fields, which comprise nearly half the area of the
entered farm, to which pulped roots and chop, together with

VOL. XXIV.—s. s. 0 0
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generous allowances of artificial foods, are sent in carts. The
sheep in winter are also fed in precisely the same manner.

The land is heavy with a clay subsoil, and all the roots

—

entirely swedes—are drawn and clamped for carriage at leisure

to the pulping and mixing houses. Of these there are two, one
at the home and one at the field premises, and a fixed engine at

each does this work and all the chaffing and grinding. A large

portion of the corn grown on the farm is fed to the stock, and does

not figure in the enormous outlay given under this head. The
grass land is of an inferior character, some of it being much
given to hassocks, and this, it was plain, would be of very little

feeding value without the amount of artificial food which is used

upon it. The occupation is just on the borders of Leicester-

shire, and the local six-course rotation of cropping is adopted

upon it, viz., turnips, barley, seeds, seeds, oats, and w^heat. The
swedes were good, as they had need to be for the mouths they

had to feed ; a sixth of 228 acres not being a very large area

of them. The com crops looked promising, without being so

extremely heavy as might have been expected from the rich

droppings of so many highly fed animals, which, as the land

was nicely clean, does not perhaps say very much for the in-

herent qualities of the soil.

The produce of the 70 cows is manufactured into Leicester

cheeses of very good quality. In the course of initiation into

some of the mysteries of this art, a great effort was persever-

ingly made, with the cheerful if not very exact assistance of

Mr. Faux, to amve at the gross return per cow per annum
from a good example of it, in order to compare the results with

those from the sale of milk and of butter. With no really

precise figures to guide one but the number of the cows, and the

total weight of marketed cheese, it is to be feared that only an

approximate estimate was obtained from our laboured efforts.

The inquiry was rather complicated by a numbei» of difficulties

concerning some milk used for other purposes, &c., and chiefly

by the uncertain value of the waste or secondary products of

cheese manufacture. However, the conclusion ultimately evolved

was that Mr. Faux s cows, which are good milkers for pedigree

animals—if the writer may be forgiven an apparent but of

course unintentional reflection—yielded him 12/. per cow be-

sides a valuable calf. One of the Judges who sends his milk

to London was of opinion that he obtained IM. 10s. per cow
by this means, also irrespective of the calf. Too many people

are conversant with average yields of butter per cow to make
any estimate of it at all necessary. But the cheese-maker

has one important point in his favour which must not be
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forgotten, namely, that he makes his commodity in the summer
months when the cows are living entirely upon grass—it

would ruin the cheese, it was said, to give artificial food

—

and expensive winter provender is almost entirely avoided.

Thus Mr. Faux's cows run out daily in winter to come home

to straw and a little cheap mixture at night. About 70 cwts.

of cheese are sold in the year, and recently it has fetched 70s.

per cwt., though formerly 85s.—a less depreciation than that

affecting butter.

The country is undoubtedly very much indebted to its

breeders of good stock, and it is difficult to see how more could

be done in this way than by the interesting example which has

been thought worthy of a rather lengthened description. Yet

it is to be feared that the exemplar receives a very inadequate

reward for his outlay, industry, and enterprise.

Mr. Lynn, of Stroxton, again, is the happy possessor of an

extremely valuable and well-descended herd of Bates' short-

horns, and his sideboard overflows with the spoils of the show-

yard—as well it may, since no less than 3,000Z. has been won
for cattle by his father and himself since 1860, and something

over 1,000^. for sheep and pigs. The Stroxton herd is of the

Red Rose tribe, which are directly descended from the cele-

brated Cambridge Roses of Mr. Bates. Mr. Lynn's father

refused 2,000L for the foundation cow of the Stroxton cattle.

Very high prices have been made of young bulls to go to New
Zealand, and elsewhere across the water, and for one which the

Judges saw in their visits, about 12 months old, 2601. had been
refused by Mr. Lynn, whilst another of the same age was sold

to go to South America for 210L Such a record, although far

from exhaustive, is sufficient to indicate the quality and blood,

of the animals, and it is almost unnecessary to say that the

inspection of those which were shown afforded an opportunity

of no ordinary interest. The herd at the present time numbers
29 very select specimens indeed, and the Judges do not doubt
that Mr. Lynn, who is a young man with his heart evidently in

the work, and but recently entered upon the occupation, will

turn his promising start to the best advantage, and maintain, if

not surpass, the previous reputation of the family. He is also

breeding some useful sheep of Lincoln and Hampshire blood,

and has a superior stock of Berkshire pigs. The farm looked
well ; and the crops were of some promise, and, like the animals,
of select varieties, and sold for stock. The occupation has been
in the family for several generations, and most of the premises,
as also, indeed, the greater part of the new parish church, seem
to have been erected by the tenants at their sole expense.

o o 2
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Good accounts are kept, and a proper balance-sheet was forth-

coming.

The farm of Mr. Henson, of Prestivold, is managed throughout
all its departments in a manner which any man of business

would unhesitatingly commend, without presenting special fea-

tures of sufficient interest for detailed description. No accounts

were forthcoming.

The farms of Mr. Morley, of Leadeyiham, and Mr. Dyson, of
Goldthorpe, may be spoken of in very similar terms to the above.

The former, who is also a land agent, keeps very careful and
complete accounts, and had evidently effected considerable im-
provements upon his occupation, particularly to the permanent
grass.'

Mr. Martin, of Wainfleet, whose farm was entered for com-
petition, withdrew from the contest shortly after the first visit

to him. In this course he was doubtless well advised, having at

length appreciated the almost insurmountable obstacle which his

very short tenure—of one year only—must of necessity present

to his chances of a prize. But for this unfortunate circumstance,

the Judges would doubtless have had at least one opportunity

of seeing a well-managed farm of the better Lincolnshire soils.

Certainly the quality of the stock, their treatment, and all that

was seen on the first occasion, awakened much anticipation of

future visits.

Conclusion.

It would be very ungi'acious as well as ungrateful to close

this report without a concluding word of thanks to the com-
petitors for their generous hospitality, and great readiness to

assist the Judges in so many helpful ways through their by no
means easy task. But though farm judging, if at all thorough,

may fairly be called hard work, it is at the same time certainly

very interesting, and, what is still better, very instructive.

Unle 'S the writer and his colleagues are much mistaken, it

has not often fallen to the lot of their predecessors to find so

high an average of good management, particularly upon the

lighter class of soils, as has been, however imperfectly, recorded

above. Clearly the pluck and enterprise of the British farmer

are still equal to the measure of his adversities. The very wealth

of good examples has in fact prevented the selection of any but

the most prominent features for description, and there was much

' The Judges had great pleasure in recommending Mr. Morley's farm
bailiff, Chas. Chapman,Ho the attention of the Society as an old servant of

twenty-one years, thoroughly reliable and capable in every department of

his work.
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in the manasrement of some even of the unnoticed fanns that

was highly creditable, and above the average m merit. May no

future reporter have greater cause for regret

!

XXV III.

—

Report of the Senior Steicard of Implements at

Nottingham. By JOHX Hemsley, Shelton, Newark.

The usual remarks expected from a retiring Steward of Imple-

ments will this year be very few : the report of the trials of Hay
and Straw Presses and general remarks upon the exhibition of

Implements being in such competent hands.

The site for the Nottingham Exhibition was one of the best,

if not the very finest, the Society has had. Situated upon a

naturally dry soil, with a surface sufiiciently level, relieved by
picturesque clumps of trees, beautifully fringed on nearly all sides

by fine timber trees, and almost under the shadow of two such

noble buildings as Nottingham Castle and WoUaton Hall, besides

being within a mile and a half of the best parts of the town of

'"fair" Nottingham, it was almost unique. The Local Committee
must feel much gratitude to Lord Middleton for placing at their

disposal, in such a generous and open-handed manner, this

part of his park. No other eligible site could have been
acquired within a reasonable distance of so populous a centre as

Nottingham.

The history of Wollaton Hall not being so well known as

that of the other grand feature of the vicinity (Nottingham
Castle), I thought it might be of interest to give a short history

of this noble buildinof, and I am indebted for the followinor interest-

ing historical note to the facile pen of Lady ^liddleton—the lady
of the manor—who so kindly acceded to my request.

Wollaton Hall was built ty Sir Francis, son of Henry "Willougbty
and Lady Anne Grey (Dorset), who was aunt to Lady Jane Grey, tho
nine days' Queen. She and her husband died early, and left a young family,
who were mainly brought up with the Greys at Tytley. Thomas, the eldest
of these young Willoughbys, died as a youth, and his brother Francis, who
succeeded, not finding the ancient house of Wollaton commodious, com-
menced, in 1680, the present one. His architect was John Thorpe, styled
of Padua, whose architector or surveyor or clerk of the works was one Smith-
son, to whom there is a pretty tablet in Wollaton church.

The house was not finished till 1588; therefore this year is its tercen-
tenary. The stone was carried on the backs of mules, &c., from Ancaster [a
distance of 30 miles] and coal in payment sent back. Cassandra Willoughbv,
Duchess of Chandos, daughter of the natural philosopher, Francis Wil-
loughby of Wollaton and Middleton, writes, in 1702, that the accounts for
the building, &c., were in the keeping of her brother Sir Thomas (first Lord
Middleton), that many artificers came from Italy, and that the cost of the
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building, notwithstanding that labour was cheap, and without the Talue of
the stone, was in those days four-score thousand pounds.

Sir Francis Willoughby seems to have lived in some state, for when
Queen Elizabeth, who was his second cousin, announced a visit to him at the

old house of VVollaton, it was not considered fitting that less than fifty-

gentlemen should form his retinue ; the directions for the marshalling of the

hall and buttery, and other household ari-angements, also point to wealth, but
it appears that the new Hall was not wholly furnished for long, and a portion

was burnt not long after it was completed.

Sir Francis's married life was unhappy. He only left daughters, the

eldest of whom married Sir Percival Willoughby ' de Kent ' of the house
of Eresby, the direct ancestors of the present Lord Middleton.

Wollaton has been much altered internally, by Geofl'ry Wyatt, who has
deprived the interior of much of its Elizabethan character; the great hall

remains intact, save that the sixth lord stripped it of its panelling, which he
testifies was worm-eaten. The second wife of the builder Sir Francis, and
the beautiful widow of the fourth lord, each in her day took care that very
little of interest or value was left, the former, among other things, carrying

off one hundred pieces of silver plate, and the latter removing all but the

worst of the furnishing plate, pictures, jewels, &c. Had not her heirs, and
her own conscience (by will) returned a little, Wollaton itself would be the

only record of past possessions.

Henry, sixth Lord Middleton, altered the outside gardens, &c., and spent

large sums, which in these days of agricultural woe make one stare : the

Lenton Lodge and the large Camellia House on the terrace having each cost

10,000/. He was a great employer of labour and a most popular man, and
spent his wealth right royally.

The Willoughbys of Wollaton seem to have been devout; many bequests

appear in the family wills of jewels and other gifts to the Church.
It is believed that the papers stored in the muniment room contain much

of interest, historical and otherwise, among other things deeds of the time of

the kings of Mercia ; but it would take much time to search out worthy
matter from the bulk of papers and parchments that crowd the shelves.

Besides the loan of the site of the Show ground, innumerable

concessions were made by Lord Middleton, and assistance of the

most valuable kind was rendered by his very efficient agent, Mr.
Wright, and others acting under him. There was also nothing

wanting on the part of the Local Committee, who were at all

times ably represented by their indefatigable Secretary, Mr.

Barron.

The yard was admirably arranged, and for convenience cer-

tainly an improvement on all previous ones. The extent of

shedding for implements this year was 10,743 feet, compared

with 8,217 at Newcastle in 1887, and the number of implement

entries 4',717 as against 3,616 at Newcastle. The charge for the

shedding for Agricultural articles has been lowered, and is now as

nearly as can be ascertained the cost price to the Society.

The following statement, showing the number of feet taken

of each description of shedding, and the number of articles

exhibited in the Implement Department during the last eight

years, may be useful for purposes of reference :

—
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Description of

Shcddiug

Notting-
luini

1888

New-
castle

1887

Nor-
wich
1886

Preston

1885

Slirews-

biirv

188'4

York

1883

Reading

1882

Derby

1881

Ordinary ....
Machinery in motion
Special shedding

(Including seeds,

models, iSsc.)

feot

7,253

1,607

1,883

feet

5,508

1,125

1,58't

feet

7,155

2,017

1,640

feet

8,417

2,063

1,520

feet

9,315

2,035

1,554

feet

9,569

1,949

1,618

feet

9,326

2,289

1,402

feet

9,138

2,102

1,511

Total feet of shed-

ding.

10,743 8,217 10,812 12,000 12,904 13,136 13,017 12,751

No. of articles ex-

hibited
4,717 3,616 4.656 S.313 5,241 6,058 6,102 S.960

Some extraordinary mistakes sometimes come under the

notice of the Stewards from exhibitors either not reading or not

paying attention to the printed regulations sent to them. The
Judges appear to have more difficulty year by year in recom-

mending to the Stewards the disposal of the Silver Medals.

The Council in offering prizes for Hay and Straw Presses wished

to simplify and economise that operation, and so to reduce the

cost of railway carriage and other means of transit : the advan-

tage gained under this head is fully shown in Mr. Pidgeon's very

able report.

I may point with satisfaction to the increasing attention

which appears to be paid to Bee-cultu'^e—application having been

made for double the amount of space for this department of our

show-ground as compared with former years.

Although not coming directly within my province, yet I may
be permitted to allude to the great interest manifested during the

whole time of the show in the Dairy operations and exhibitions,

and to theunwearied and able manner in which these were organised
and conducted by Sir John Thorold. I may also be allowed to

remark, that although the time of year is not suitable for a show
of Poultry, yet in my opinion a national Agricultural exhibition

like the " Royal " could not be considered complete without it.

The expeditious and careful manner in which the Midland
Railway Company (with their grand display of horses) got the

machinery and implements into the yard was highly satisfactory,

and I imagine sleeper roads within the yard have become a sine

qua non.

The marked harmony of this year's meeting in all its varied

departments, and the exceptionally good report the London
Police gave of the behaviour of an enormous crowd at Nottingham,
are matters of congratulation to all—and especially I allude to this

in my native county—not a single case having been reported by
the police.
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The weather during the week was disappointiug. and on
Monday and Wednesday a good deal of rain fell. The attend-

ance of the public, notwithstanding, was of the most gratifying

kind, and if Nottingham cannot boast of the largest amount of

gate-money in the annals of the Society, it has at least achieved

the proud pre-eminence of sending the largest number of people

into the show-yard on any one day. On Thursday the 12th

July the phenomenal number of 88,832 persons paid for ad-

mission, and taking into consideration the exhibitors and their

assistants, the staff, members of the Society, season ticket holders,

and others entitled to free admission, it is hardly an over-esti-

mate to say that there must have been a hundred thousand people

on the ground. Those who saw the on-coming crowds from the

top of the Lenton Lodge could only liken them to a swarm of ants

bearing down upon WoUaton. At the time of gi'eatest pressure

all the exits were turned into entrances, and the stewards of

finance, the secretary and all his available staff were taking

shillings in their hats, in their pockets, or in pouches, in order

to relieve the pressure on the turnstiles, which clicked inces-

santly for hours.

The fiorures as to the attendance were indeed so interestinof

that I asked the Secretary to compare them with the records of

past years, and I subjoin the memorandum which he has sent

me on the subject.

On the Thursday of the Nottingham Meeting the number of persons that

paid for admission (88,832) was the largest in the annals of the Society.'

The nearest approach to these figures was on the Thursday of the Newcastle
meeting last year, when the attendance was 77,410. The first shilling day
always has had, indeed, a special attraction for visitors, and it may be in-

teresting to record the numbers on each occasion when the attendance has

exceeded 50,000 in one day.

1861. Leeds 73,824
1864. Newcastle .... 56,902
1868. Leicester .... 52,829
1869. Manchester. . . . 57,129
1871. AVolverhampton . . 52,466
1873. Hull 50,312

1876. Birmingham . . . 58,384

„ (second \s. day) 61,567

1877. Livei-pool .... 51,313

1879. Kilburn 50,255
(2nd Is. day, Safurday)

1881. Derby 53,291
1883. York 63,097

1887. Newcastle .... 77,410
1888. Nottingham . . . 88,802

' The number was also the largest one-day's total in the history of exhibi-

tions of recent times, and is believed to have been onl}' exceeded in the jcar

of the Great Exhibition of 1851, when in the last week (October C-11),

103,516 persons passed the turnstiles on the Monday, 104,630 on the Tuesday,

105,663 on the Wednesday, and 86,887 on the Thursday—the last shilling day.

{Fint ItejmH Hoy. Commrs. of 1851, Appx. xvi.). There are stated to bo only

two other occasions besides these of 1851, and the Newcastle and Nottingham
Shows of the Society in 1887 and 1888, when more than 75,000 persons pa.d
for admission at any Exhibition on a single day, viz., at the Colonial and
Indian Exhibition on the Whit Monday and August liank Holiday of 1886,

when 80,294 and 81,516 admissions respectively were recorded.—E.G.
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The total number of persons passing the turnstiles during the Nottingham
Show was 147,927, which has only been three times exceeded : at Manchester

(1869), when there was an extra shilling day—Saturday—which brought in

36,392 persons, and raised the total to 189,102; at Birmingham (1876),

when there were two splendid shilling days on Saturday and Monday, which

made the total attendance 163,413 : and at Kilburn (1879), when the show
was open for ten days .and there were 187,323 admissions. Nottingham
stands, therefore, fourth on the list. The occasions on which over 100,000

persons hare passed the turnstiles during the show are :

—

1861. Leeds . . . ,

1862. Battersea . . ,

1864. Newcastle. , .

1869. Manchester . .

1871. Wolverhampton
1873. Hull . . . .

1876. Birmingham . .

1877. Liverpool . . .

145,738
124,328
114,683
189,102
107,519
104,722

163,413

138,354

1878.

1879.

1881.

1883.

1886.

1887.

1888.

Bristol . .

Kilburn
Derby . .

York_ . .

Norwich .

Newcastle
Nottingham

122,042
187,323
127,996
128,117
104,909

127,372
147,927

The total turnstile receipts on the Nottingham Thursday exceeded 4,418/.,

a day's total which has only been beaten on one occasion since the Society was
established. On Wednesday, July 21, 1869, at Manchester, their Royal
Highnesses the Prince and Princess of Wales visited the Society's showyard
together, and on that day 39,405 persons paid half-a-crown for admission to

the yard, yielding a total sum of 4,953/. On no other occasion has so much
as 4,000/. been received from admissions in one day. The days on which
more than 3,000/. was received have been as follows :

—

Date.

22 Julv, 1853
18 July, 1801
20 Julv, 1869
21 JiUV, 1869
24 July, 1876
12 Julv, 1877
19 July, 1883
14 July, 1887
12 July, 1888

Place.

Chester .

Leeds
Manchester

>»

Birmingham
Liverpool

.

York
Newcastle
Nottingham

Price of
Aitmissioii.

. 2s. 6d.

. Is.

. 5s.

. 2.5. 6^.

. Is.

. 2s. Gd.

. Is.

. Is.

. l.s.

Sum Received.
£

3,101

3,695

3,243

4,953

3,066

3,057

3,159

3,364

4,418

The total receipts at the Nottingham Meeting from Admissions, Cata-
logues, Season Tickets, and the Grand Stand were 10,521/. Qs. lOd. The
only occasions on which the total receipts have exceeded 10,000/. have been :

1879. Kilburn 16,214
1881. Derby 10,731
1883. York 11,706
1885. Prestou 10,309
1888. Nottingham. . . . 10,521

£
1861. Leeds 10,570
1862. Battersea 10,664
1869. Manchester .... 18,114
1876. Birmingham . . . 13,543
1877. Liverpool 14,471
1878. Bristol 11,073

The accounts for the Nottingham meeting have not yet been finally ad-
justed, but so far as they have been made up they show a surplus of receipts
over expenditure of upwards of 4,000/. So large a surplus has only been
recorded on four other occasions in the history of the Societv, viz. at'Leeds
in 1861 (4,471/.), Manchester in 1869 (9,153/.), Derby in 1881 (4,500/.), and
York in 1883 (5,200/). In all but fifteen of the forty-nine country meetings
of the Society the receipts have been insufficient to cover the expenditure.
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A rather interesting and amusing tinisli to tlie meeting took

place on Saturday morning. A sum of money was collected by
a few gentlemen to be given in prizes for athletic sports, to be

competed for by the London and local police in tugs-of-war,

running, throwing the ball, &c. In most of these contests

the county men were either too much or too strong for their

friends, gi-eatly to the gi-atification of the local spectators. And
thus was brought to a close one of the most pleasant meetings

the Society has fever held.

I cannot close my report without expressing a certain

amount of regret at quitting office ; and I sincerely thank my
brother Stewards and all other officials connected with the

Society for their kindness shown towards myself. This has

greatly added to the pleasure I have had in again serving my
term as Steward of Implements, the duties of which are ren-

dered as light as they can be, mainly by the able manner in

which the business of these great meetings is organised and
carried out by the Honorary Director, Mr. Jacob Wilson.

XXIX.

—

Report on the Trials of Ilaij and Straw Presses at

Nottingham. By Dax. Pidgeox, Assoc. Inst. C.E., Reporting

Judge.
Judffes.

Dax. Pidgeox, Holmwood, Putney Hill, S.W.
W. ScoTSON, Mossley Hill, Liverpool.

T. H. Thuesfield, Barrow, Broseley, Shropshii'e.

Several causes have recently conspired to bring the question of

hay and straw pressing into notice. The agricultural depres-

sion has obliged the British farmer to make the best of every-

thing he j)roduces. The conditions under which he farms have

become less stringent with dwindling rents ; while the foreigner,

who is sending large quantities of compressed hay and straw to

this country, has, thereby, given him a rude lesson in thrift.

Such are the circumstances under which, braving the possible

reproach of " encouraging the foreigner," the Royal Agricultural

Society determined to offer prizes for haj-- and straw-pressing

machinery at the Nottingham meeting, little imagining, perhaps,

at the time when this resolution was taken, how large an entry

of such implements would result from their action.

It may well be supposed that, in thus breaking new ground,

some difficulties would occur in settling the conditions of trial

;

but, after a good deal of consideration, the Society's Consulting

Engineer was able to suggest, and the Council to adopt, a scheme

for ascertaining the relative merits of the machines in question,
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which worked exceedingly well, and gave results agreeing accu-

rately with those general impressions which Judges must, in

any case, receive during the progress of competitive trials.

The practice of hay- and straw-pressing divides naturally

into two branches. The shipper, ^vho pays freight upon
measurement, makes his bales as dense as he possibly can

;

while the English farmer, who has no foreign markets, aims

only at getting 50 cwt. of hay or straw into a railway truck,

and thus securing the lower rates at which compressed

hay and straw are carried by the railways of this country. A
density of 2 cwt. to the cubic yard, or 8"3 lbs. jDer cubic foot,

is more than enough for this purpose, and only a few points

of mei'it were consequently allotted in this competition to the

attainment of densities in excess of the amount in question.

The following table, giving the rates of three important rail-

way companies for pressed and unpressed hay from Peterborough

to some of the larger towns in the country, illustrates the cha-

racter of the advantages which hay- and straw-pressing offers to

the farmer :

—

Table I.—Showing Railway Rates for Pressed and Unpressed
Hay and Straw from Peterborough to various Stations.

(Company's Risk.)

station. Miles

Straw Hay

Pressed,
50 cwt. to
truck

Unpressed,
20 cwt. to

truck

Pressed,
50 cwt. to
truck

Unpresseil,
30 cwt. to

truck

Great Norihcrn— d. d. s. d. s. d.

Leeds 110 15 0 31 8 15 0 26 8
London 76 11 8 28 4 11 8 20 0
Liverpool .... 160 17 6 40 0 17 6 31 8
Manchester . . . 12G 15 10 35 0 15 10 30 0
Sheffield .... 85 12 6 30 0 12 6 25 0

'North Western—
Birmingham . . . 78 11 8 24 2 11 8 21 8
Birkenliead . . . 147 17 6 40 0 17 6 31 8
Burton-on-Trent . 82 11 8 26 8 11 8 22 0
Oxford 94 i;? 4 30 0 13 4 25 0
Stockport .... 146 16 8 35 0 16 8 30 0
Wolverhampton . . 124 15 0 32 6 15 0 27 6

Midland—
Bath 159 20 10 50 0 20 10 36 8
Bradford .... 115 15 10 33 4 15 10 28 4
Bristol 170 17 6 40 0 17 6 31 8
Derby 70 10 0 24 2 10 0 20 0
Lancaster .... 198 21 8 45 0 21 8 36 8
Newport, Mon. . . 187 20 0 43 4 20 0 35 0

AWe.—These rates were oblipngly furnished to the Reporting Judge by Mr. Perkins,
of tlie Arm of Barford and Perkins.
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No elaboration of these figures is required to show that there

is, roughly speaking, a saving of half the cost in carriage, as

between compressed and loose hay or straw
;

while, as will

presently appear, the cost of baling, even with the rudest press,

is vastly less than the saving in question. Under these cir-

cumstances it is not a matter for surprise that the pressing of

hay and straw has, somewhat suddenly, assumed the character

of an important and profitable industry, or that certain houses

employed in this business are working as many as twenty or

thirty presses apiece and making good profits.

That " demand creates supply is a truism, indeed, but there

is probably no example of supply following more rapidly upon
demand than in the agricultural implement business, where no
new want remains long unexploited, thanks, in a great measure,

to the influence of the Society's Annual Show, where makers are

brought into close touch both with users and with one another.

However this may be, the Society's offer of prizes to a class of

implements, not indeed new, but newly in use on British farms,

produced no less than forty-three entries of hay- and straw-

presses, of which number thirty-two machines (see Table II. on
page 573) came to trial in one or other of the four following

classes :

—

Prizes and Conditions of Trial of Hay- and Straw-Presses.

Class 1 .—For a hay- and straw-press worked by steam power

—

First Prize £.30

Second Prize 20

Class 2.—For a hay- and straw-press worked by horse power

—

First Prize . . . . . . .20
Second Prize 10

Class 3.—For a hay- and straw-press worlced by hand pow.er

—

First Prize 20
Second Prize 10

Class 4.—For a press for old hay worked by hand power . 20

Subjoined are the conditions under which the presses were

tried :

—

1. Notice of the place and date of the trials will be posted to every com-
petitor as soon as they .are fixed.

2. Every competitor must himself provide for the delivery of his machines

on the trial ground, and for the removal of the same after the trials.

3. Horses will be provided by the Society to work machines durinar the

trials, but compc^titors who desire it may provide their own horses. These
will be charged at a uniform rate against the machines. Except in the case

of combined steam engines and presses, the Society will provide a portable

engine for driving Class 1. The engine will be charged at a uniform rate

against the presses. [ Cotitinued on p. 674.
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•List of Exhibitors in Hay and Straw Press Competition.

,
Correspond-
ing No. in

Implement
Catalogue

3800

3762

3815

3814

2299

S815-

3814

3819
3820

558

557

3801

566

523

3816

3099
560

524
3821
3806

558

557

2263
2264
662

3802

523

3817
560

522
3822
3808

Exhibitor's name Exhibitor's address

Foster, 'William & Co.,

Limited
Howard, J. ¥

Ladd, Jolm H. & Co. . .

Lincolnshire Hay and
Straw Patent Pressing
Company

Samuelson & Co., Limited

Ladd, John H. & Co. . .

Lincolnshii-e Hay and
Stra^v Patent Pressing
Company

Stephenson, George . .

Ditto

Allen, Valentine Ingram

Bamber, Joseph . . ,

Foster, William & Co
Limited

Hartope, J. & Co. . .

Hoodless, James Spencer

Ladd, John H. & Co. .

RIcKenzie, Thomas & Sons
Mayos, Thomas T. .

Ruck, Heniy . . .

Stephenson, George .

Warnes, William . .

Allen, Valentine Ingram

Bamber, John ....
Barford and Perkins
Ditto
Bradbury, Joseph

Foster, William & Co
Limited

Hoodless, James Spencer

Ladd, John H. & Co. .

Ma} Os, Thomas T. . .

Scott, Elton . .

Stephenson, George
Warnes, William

.

Wellington Foundry, Lincoln
(Also entered in Class 2).

Britannia Works, Bedford . .

(Also entered in Class 2).

116 Queen Victoria Street, E.C.

.

(Also entered in Class 2).

Boston, Lincolnshire . . . ,

(Also entered in Class 2).

Britannia Works, Banbury . ,

116 Queen Victoria Street, E.C.
(Also entered in Class 1).

Boston, Lincolnshire . . . .

(Also entered in Class 1).

Trent Bridge Works, Newark .

Ditto

Spalding
(Also entered in Class 4).

Saul Street, Preston
(Also entered in Class 4).

Wellington Foundry, Lincoln . . .

Midlands Depot, Leicester ....
Walkeringham, Notts

(Also entered in Class 4).
116 Queen Victoria Street, E.C. . .

212 Great Brunswick Street. Dublin .

Llangimnock, Koss, Herefordshire .

(Also entered in Class 4).
Castle Hill, Down Ampney, Cricklade
Trent Bridge Works, Newark . . .

Mintlyn, King's Lynn
(Also entered in Class 2).

Spalding
(Also entered in Class 3).

Saul Street, Preston
(Also entered in Class 3).

Peterborough
Ditto

Charles Street, Oxford Street, Man-
chester

With Travelling Wheels
and Shafts £3 extra

Wellington Foundry, Lincoln ... 20 0

Walkeringham, Notts
(Also entered in Class 3).

116 Queen Victoria Street, E.C. ,

Llangunnock, Koss
(Also entered in Class 3).

169a High Street, Lincoln . . .

Trent Bridge Works, Newark . .

Mintlyn, King's Lynn ....
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Conditions of Trial (continued).

4. Every macliine must be delivered at the depot on the trial ground, in

proper -working order, before 9 a.m. on the first mornino; of the trials.

5. Exhibitors are expected to provide their own drivers and attendants,

but the Society reserves the right to provide men and to work any machine
if a competitor be absent or not ready, or who says that his men are absent,

after due notice has been given to him to bring his machine out for trial.

6. Before starting work, the competitor must declare the number of men
and horses required by his machine. If lie, personally, or any other extra

attendant, not included in such declaration, should render any actual assis-

tance in working or adjusting the machine during the trial, the fact will be

noted by the judges.

7. Each machine will be allowed a preliminary trial not exceeding one
hour's duration with each material it may be required to compress.

8. The trial will last till not less than 60 cwt. has been pressed by horse or

steam power,''and till not less than one ton lias been pressed by hand power.

9. No trial will be considered as of any use unless the bales have such a

form and density that 50 cwt. of pressed material can be loaded into a rail-

way truck having a capacity of 25 cubic yards.

10. The machines in Class 1 will be tried on straw, new hay, and old

hay. The straw-pressing machines in Classes 1, 2, and 3 will be tried with
straw and new hay, and, should any competitor desire it, with old hay also.

Tlie hay presses in Class 4 will be tried with old hay only.

11. The following will be the points awarded:

—

Points.

1. Cost of machine compared with the rate it is capable of

worldng—that is, cost per ton per day of 10 hours . 15

2. Cost of labour and power per ton per day of 10 hours

—

mechanics rated at 5s. per day, labourers at 3s. per day
—steam engine and driver 2s. per nominal horse-power

per day—horse-works, horse, and driver 9s. per day

—

Ditto two horses, 16*'. per day ..... 15

3. Density attained beyond 2 cwt. to the cubic yard . . 5

4. Uniformity in weight 5

5. Time in binding bales 5

6. Cost of bands of bales 10

7. Form of bales with reference to packing into trucks and
handling 10

8. Condition of pressed material on opening bales . . 5
'

9. Ti-ansportability of press and facility for erection . . 10

10. Mechanical simplicity, strength, and durability , . 20

100

The trials commenced on July 3. and vs^ere continued, day

by day, until the evening of July 9, when no less than forty-seven

separate experiments had been concluded. The presses were

not tried in the order of their classification, a commencement
being made on Class 3, but it will convenience readers of the

Journal to describe them in that order, even at the expense of

some inversions of dates. For the same reason, the results of

the trials will bo displayed, class by class, in a tabular form, to

which, instead of a too detailed account of each trial, the reader

in search of general conclusions is referi'ed.
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Trials of Hay and Straw Presses a\-orked by Steam
Power.—Class 1.

Four machines competed iu this Class, viz :
—

Samuelson . . . No. 2299 I Ladd .... No. 3815
Howard . . . . „ 3762 ) Foster . . . . „ 3800

The trials commenced on July G, and ended on July 9.

Thej^ were conducted first upon loose straw and loose hay, while

the final trials took place on new hay, carted, in rather damp
condition, from Lord Middleton's hay-fields. Each exhibitor was
allowed a preliminary trial, of which the Judges took no notice,

in order that he might see if his press was in working order.

All four machines were tried a second time, but Foster's press

(So. 0,800) was thrown out before the final trials, which took

place upon new hay.

Article No. 2,299 (Fig. 2, p. 602) exhibited by Samuelson
& Co., Banbury, Oxon., was first tried in this class.

This machine, better known as the " Filter Press, is of

American origin, improved by the makers in this country. It

produces cylindrical bales of considerable density, permitting

10 lbs. of straw, or 16 lbs. of hay, being packed into a cubic

foot of freight measurement. The cylindrical bales are easily

rolled from place to place, a great advantage in view of the fact

that the practice is to make straw bales weighing 1^ cwt., and
hay bales weighing 2^ cwts.

Hay, or straw, is fed ty two men, standing one on each side of the
machine, into a kind of divided " chaff hex," its passage along which is

assisted hy a pair of packing-forks, entering the " chaff boxes " from below,
with a motion similar to that of a sewing-machine feed.

On reaching the mouth of the press, which is two feet in diameter, the
hay, or straw, as it issues from each feeding-box, is laid hold of by a conical
roller, revolving against a metal disc, which, itself slowly rotating, forms an
abutment against which the loose material is compressed by the action of
the roller.

This disc, or platten, slides backwards, as the material accumulates, against
the resistance of a pair of compressors, which cUp, with a determinable
amount of friction, the square spindle of the platten.

After the latter has retreated some four feet, the machine stops auto-
matically, and a compressing screw is thrown into gear which forces the
platten back over about a third of the path it previously travelled.

The bale is bound, while under this secondary pressure, with two pre-
viously prepared wires, having a loop at each end, and caught together by an
open chain-link, easily removed, when it is desired to open the bale, bv means
of a special spanner, both wires and links being available for repeated use.

The "Filter" Press is, strictly speaking, discontinuous in
its action. The time occupied in making a bale is about five

minutes, of which three minutes are occupied in baling, and
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two in tying. Baling takes jDlace against a resistance which,
as will presently appear, involves a loss of energy; while the

stoppage of two minutes in every five for the purpose of wiriug
constitutes a supplementary loss of time. The number of men
tending the press was two; the output was relatively small,

but the density obtained very great. Straw was crushed a good
deal in the process of baling, while the power absorbed was
considerable. When the compressing screw was put into gear,

the engine was, momentarily, asked for some four times the

power required during the rest of the operation. The press

worked supported on its own travelling wheels, and is easily

transported from place to place.

Article No. 3,7G2 (Fig. 3, p. G03), exhibited by /. & F.

Howard, Britannia Works, Bedford, was the next machine tried.

This was, strictly speaking, a " continuous " press, for the pro-

cess of baling, although intermittent, was not stopped for the

purpose of wiring.

Hay, or straw, the latter as it comes from the thrashinj^ machine, was
fed into a capacious receiver, whence it passed into a compressor, consistin-^

of two endless bands, inclined to each other, and constructed of stronj^

wooden slats, hinged to<?ether, and travelling over vertical rollers. These
" aprons" are 6 ft. long, 4 ft. apart where the hay or straw enters, and ]4 in.

apart at the mouth of the press, which is 18 in. deep. A crank and ratchet

arrangement gives an intermittent rotating movement to the forward rollers

around which the endless bands turn, the latter advancing 4 inches for every

movement of the ratchet, or 3 feet per minute, at the speed adopted by the

exhibitors.

The bale, issuing from the mouth of the press, is temporarily held together

by means of U-shaped steel cramps, or " retainers," which are slipped over

it until wire ties can be substituted for them. These, which are usually

placed 1 foot apart in strav,^, and 8 in. apart in bay, are passed by needles

through grooves in a table which receives the rectangular "sausage" of hay
or straw, and then twisted up by a pair of pliers.

A man, armed with a " Lightning " hay-knife, cuts the " sausage " oft' to

any required length while it is still issuing from the press, being assisted in

this operation by a downward inclination given to the path of the truss at

the point where he stands, an inclination which encourages the bale to open

under the action of the knife, and assists the operator in the same way as

does a sawyer's wedge.
One man feeds, and another, standing in the receiver, tramples the material

into the mouth of the compressor, while four juon are required at the mouth
of the press for the purpose of cramping, Aviriug, and cutting oil' the bales.

The output of this machine was good, while it could evi-

dently have done much more work if its speed had not been

limited by the inability of four men to cramp and tie as fast as

the " sausage" issued. In the particulars of trampling, cramping,

wiring, and cutting off the truss, the eludges felt that this

])res8 was a compromise between manual labour and machiner}-,

and the fact that six men, in all, were required for one or other
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of these purposes was fatal to the prospects of the machine

as a competitor for either prize.

But, aside from these considerations, the performance of the

Howard Press was admirable. It obtained a density, not great,

indeed, but more than was required by the conditions of the

trials. Its output was large, and might have been larger if the

bales could have been wired automatically. It was well suited

to receive and to deal with stuff' coming from a thrashing

machine. The low, but sufficient, density, together with the
" end on " feed, ensured the best possible condition of straw in

the bale, while the power absorbed was moderate.

Article No. 3,815 (Fig. 1, p. 602), Ladd's Perpetual Press, was
exhibited by /. H. Ladd & Co., Queen Victoria Street, London.

Ladd's Press is a continuous machine, no stoppage being

made for wiring or removing the bales. It is a modification,

under Capel's patents, of the well-known American " Dederick
"

Press, which has been exhibited at several Royal Shows, and
described in past numbers of the Journal.

Let the reader imagine a square pipe, partially filled with

plastic material, to which a fresh portion of similar material is

added at every stroke of a plunger, moving backwards and
forwards in the unoccupied portion of the tube, and he will have
a picture of the " Ladd " Press. If he further supposes that the

occupied part of the'pipe can be cramped at will upon its con-

tents, he will understand how the density of Ladd's bales is

determined. In such an apparatus every addition of unpressed

material causes the extrusion from the end of the pipe of a
similar quantity of compressed stuff, whose density depends upon
the amount of friction induced by cramping between the pipe

and its unextruded contents.

In the press under review, the material to be baled is fed by a man,
handling a fork, piecemeal into the body of the press. There, a platten,
which has a to-and-fro motion communicated to it by a suitably geared
crank and connecting rod, drives each mouthful of hay or straw introduced
by the feeder back upon other already compressed material occupying the
rear of the box. Six lateral latches, three on either side of the press-body,
serve to retain each newly pressed mouthful of hay, and when enough for a
bale has been compressed, the feeder introduces a square board, called a
" follower," loosely fitting the box, and provided with three cross grooves for
the later admission of the binding wires. Binding is accomplished as each
bale passes rearward, and after it has reached a portion of the press-body
from which the sides have been removed for this purpose. After wiring,
the bales, together with their " followers," are successively extruded froni
the press, the former being removed, while the latter are returned to the
feeder for repeated use.

The output of Ladd's Press was greater than that of any
other machine tried in Class 1, while the density obtained was

VOL. XXIV.—S. S. -2 P
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considerable, approaclimg nearly to that of the Filter Press. The
condition of the compressed material was not so good as in the

case of the Howard machine, but better than that of the " Filter
"

Fress. The power absorbed was considerable, but uniform in

amount, and the cost of baling per ton was less than that of

any other competitor in the Class. Three men were employed
in tending the press, but neither of them was overworked.

In passing rapidly, as was unavoidable in these trials, from
the pressing of one material to another, it was not easy to

adjust the density of Ladd's bales in a moment ; but it was
evident that, in ordinary work, the compression screws being

once set, they would need scarcely any attention all day
long.

This press is well adapted to take stuff as it issues from a

thrashing machine. Its output is large, density high, and the

cost of baling relatively moderate. The machine works sup-

ported on its own travelling wheels, and is easily removed from

place to place.

Mention has been made of the large absorption of power ex-

hibited by both the " Ladd " and " Filter " Presses, and an expla-

nation may be conveniently given here. In both machines, but

in Filter's case continuously, while in Ladd's case discontinu-

ously, the bales are extruded, after compression, against con-

siderable friction. This friction, in the " Filter" Fress, consists

of the resistance to the issue of the bale offered by the com-
pressors, which grip the square shaft of the platten, while in

the " Ladd " Fress the issuing hay is itself gripped by the press-

body. In the latter case, after a mouthful of hay has been

compressed to a determined density, the abutment against which

such compression was effected is itself moved backwards for an

inch or two against a frictional resistance equal to that which it

afforded to material in course of pressing, and so on for every

stroke of the piston. Exactly the same thing occurs in the
" Filter " Fress, although the action in this case is continuous

and not intermittent. Howard's Press is free from this defect,

and hence its more moderate use of power.

Article No. 3,800 (Fig. 4, p. G04) was exhibited by Messrs.

W. Foster & Co., Limited, Wellington Foundry, Lincoln. This

press, constructed under the patents of Messrs. Watson &
Starkey, is double-acting, one truss being compressed while the

material for a second truss is being fed into the box and trampled.

The machine consists of a long box, forming the press-body, carried

horizontally upon travelling wheels. In the box there moves back and

forth a piston, or platten, having two ears or lugs projecting through slats

on either side of the box. Each lug carries a nut threaded upon a liorir
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zontal screw running the entire length of the machine. Both screws are

driven, by belting, through suitable puUeys and gearing, the former furnished

with an ordinary reversing motion, like that of a planing machine. The
press-body has a central opening for the reception of the stufl'to be pressed,

while each end of the box is closed by a strong wooden door having four

slots in it for the passage of the wire by which the bales are idtimately

bound. Assuming that a bale has just been expelled, and the press-body

full of loose hay, then, by throwing the belt on to the proper pulley, the

platten moves away from the bale already pressed towai-ds the other end of

the box. When bale number two has been sulBciently squeezed, the belt is

shifted, automatically, on to the reversing pulley, and, in the meantime,
the press-body has been again filled with loose material. The finished

bales are partially extruded from the press-body by continuing the action

of the piston after the end door is opened, and this extrusion absorbed a sur-

prising amount of power. The bearing of this fact on the loss of energy in
" continuous " presses of the Ladd and Filter type is evident.

Four men were engaofed about the Foster Press. The out-

put, whether in hay or straw, was moderate, while the density-

obtained in straw was only 7 lbs. per cubic foot, or less than

the Society's requirements, and only 9| lbs, in hay.

The condition of the bales was good, standing, in this

respect, about midway between Howard and Ladd. The power
.absorbed was considerable, especially towards the end of the

platten stroke, when the loud beating of the exhaust, coming,

it must be remembered, from an 8-horse engine, told, as plainly

as the indicator diagrams themselves, of the severity of the work.

Want of uniformity in the power absorbed must prove a

great drawback to any hay-press. The size of engine required is

determined, not by the minimum, but by the maximum demand
for power, and the Foster Press needs a large engine to drive

it, while making very irregular use of its energy. The cost

of baling, due to an excessive power and labour bill, coupled

with a moderate output, was considerable, and, in view of these

considerations, this machine was excused from taking part in

the final trials.

The First Prize in Class 1 fell to Ladd, and the Second Prize

to Samuelson, but it was a matter of regret to the Judges that

the principle of Howard's Press did not receive a fairer show at

the hands of its makers. But for its excessive labour bill, this

machine would have run both the Prize Presses hard.

The trials in Class 1 were rendered specially interesting by
the fact that all the competing presses difiered entirely one from
the other in their mode of working. A further striking fact

was that they all, except Howard's, absorbed a great deal of
power in proportion to the work done, while the cost of baling
per ton was, generally speaking, greater than in the best hand
presses, although, it must be added, the densities obtained were
also much greater. This variety in constructive principles,
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together with the waste of energy ah'eady alluded to, Indicate

that the steam-power straw- and hay-press of the future is still

to seek. Perhaps, when Ladd and Filter have stopped their

open leaks of power, and Howard has substituted machinery for

men, some future trials of the Royal Agricultural Society may
introduce farmers to an economical as well as efficient press of

this kind. The efficiency is already on hand, but the economy
might be greatly improved.

Table III.

—

Showing Results of Trials in Class 1.

First Trials, in Loose Straw, at Fodder Yard.

£ mill. lbs. tons.
lbs. per
c. loot

I.Tl.P. i. d. i. d. s. d.

.Tuly 0

J uly 7

fj

9t

40
42
44

Samuelfion
Howard
Ladd
Foster

2299
.3702

3815
3800

128
40
80
75

45
15

15
23

line
65(;

788
905

7-10

11-70

14'(I0

10-50

13-40

8-90

10-77

C-90

5
3-5

5

7

4
3
4
6

8 0
6 0

8 0

12 0

6 0
18 0

9 0
12 0

14

24
17

24

0

0
0

0

Second Trials, in Loose Hay, at Fodder Yard.

39 Saniuelson 2299
1

1-28 37 1583 11-45 19-70 5 4 8 0 G 0 14 0

41 Howard . H7tl2 40 1 16 944 15-80 13-55 3-5 3 (i 0 18 0 24 0

43 Ladd . . 3815 80 11 1185 28-80 15-40 5 4 8 0 9 0 17 0

4oi Foster . . 3800
1

''^
1

21 1403 1790 9-93 7 G 12 0 12 0 24 0

Final Trials in Loose New Hay.

45 Samiiclfon ' 2299 1 128
[

25 lfi90 18-10 2G-40 5 4 8 0 G 0 14 0

4G Howard 37G2 40 10 921 •24G0 13-20 3-5 3 6 0 18 0 24 0

47 L idd . . 3815 80
j

11 1373 33-40 23-40 5 4 8 0 9 0 17 0

' Second Prize. - First Prize.

Trials of Hay and Straw Presses worked by
Horse-Power.—Class 2.

Four machines came to trial in this class, viz.

:

Ladd .... 3g|5
Stephenson . . . „ .3819

Stephenson . . . No. 3820
The Lincolnsliire Hay

and Straw Pressing Co. „ 3814

The trials commenced on July G, in loose straw and hay,

and were completed on the same day. Each exhibitor was
allowed a preliminary trial (of which the Judges took no notes),

in order that he might see if his press was in good working
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order. After the first trials were completed, Ladd's, and Ste-

phenson's No. 3,819, were tried a second time upon loose hay,

when enough had been done to permit of a decision being made
without further experiments.

Article No. 3,820 (Fig. 5, p. 605), exhibited by Mr. George

Stephenson, Newark-on-Trent, was the first machine to come to

trial in Class 2 on July 6. This, and the succeeding machines,

were tried upon loose hay and straw, but not upon new hay, as

in the case of the steam-power machines. Stephenson showed
two presses in this class, characterised, one, by the employment
of an ordinary "toggle-joint," and the other by a modification of

this well-known device, which may be described as a " half

toggle " (see diagram on p. 605). In it, the lower limbs of the

ordinary toggle-joint are discarded, while the lower extremity of

each upper limb is furnished with a roller, which travels back
and forth upon a rail, forming part of the sole-plate of the

machine, as the limbs are drawn together or separated. The
press under review (No. 3,820) was a "toggle-joint" machine;
the " half-toggle " press was tried later.

The macliine consists of a vertical box, or press-body, closed at the top

by a sliding door, and, laterally, by a swinging door. A platform, placed at

such a height that stuff' can easily be received from the thrasher and forked
through the Latter door, surrounds the press-body, and receives loose

material. Two men were employed upon this platform, either forking or

trampling, and one man drove the horse.

Within the box there is a moving platten which, during the charging
operation, forms the bottom of the press-body. The platten is supported by
the two upper limbs of the toggle, and is low down in the box when all four

members of the joint are widely open, high up in the box when these are

closed.

The toggle is operated by a chain, which, after passing around a guide

pulley to give it direction, is wound upon a windlass actuated by the horse.

The platten rises, quickly at first, and slowly at last, through a considerable

space—a movement well suited, as it appears, to the pressing of hay and
straw, where a gradually increasing pressure, ending in a powerful final

pinch, is the thing desired.

AVhen the toggle is open, and while there is little or no pressing to do,

the horse's energy is used in bringing the widely separated limbs of the joint

together, the leverage being at that moment greatly against him ; but when
the final pinch is given, and the work of compression is hardest, there is a
hardly appreciable leverage against the horse, qua the toggle, so that his

work is equahsed throughout the whole movement of the platten.

After a bale has been completed, the windlass is released by means of a
clutch, and the platten falls by its own weight, the rapidity of its descent
being checked by a brake on the chain-barrel, under the control of the
attendant. The bales are tied in the usual way, either with cord or wire,
and afterwards tumbled from the platform to the ground.

The ratio of movement between the horse and the platten at the point
of maximum pressure is 151 to 1, so that, estimating the pull of the hgrsq

9,% H cwt., this would give 11'3 tons pressure upon the platten,
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This machine was tried upon straw, in which material the

density obtained was only 6 lbs. per cubic foot. It was mani-
festly a new and untried apparatus, which, for good reasons of

their own doubtless, the makers did not wish to test too severely.

However, as will appear when Stephenson's other presses come to

be described, the principles upon which it is constructed are good.

The output of the machine was the largest obtained in this

class, but, as already stated, the density was low.

The power absorbed was very moderate, or equal to that of

one horse, pulling about 1^ cwt. for one minute out of every

five, and standing during the other four minutes. The cost

of baling per ton was the lowest recorded in this class, but

the machine was passed over by the Judges because of its ob-

vious imperfections—imperfections, however, consisting merely

in matters of detail.

Article No. 3814, exhibited by the Lincolnshire Hay and
Straiv Pressing Company, Limited, of Boston, Lincolnshire, was
next started in straw. It made one bale, having a density of

4 lbs. to the cubic foot, but, though it continued working for

some time afterwards, was not further noted by the Judges.

The press was a crude construction, having so many working
parts, operating so irregularly, and Avith so much friction that

any description of it here is unnecessary.

Article No. 3815 (Fig. 1, p. 602), exhibited by John H.
Ladd & Co., 116 Queen Victoria Street, London, E.G., was the

same article as that already described in Class 1, but rigged for

horse-power instead of steam. The exhibitors elected to run the

press with a single horse, choosing a very powerful animal for this

purpose ; but the trial had not progressed far when it became
evident that two horses should, properly, have been employed.

It is true that the single animal got through the first trial in

straw, lasting seventeen minutes, but pulling much harder than

was good for liim. In the hay trial, which followed, the same
horse, after working seven minutes and making three bales,

stopped and was changed for another. The second horse was an
even finer animal than the first, but five bales, accomplished in

sixteen minutes, brought him also nearly to a standstill. Hence,
in computing the cost of horse-power per ton, Ladd's Press has

been debited with two horses (see points of merit) instead of

one, as in the case of Stephenson's machine.

The ratio between the movement of the liorse and that of

the platten was ascertained to be 148 to 1, which, assuming the

pull of the liorse to have been 2^ cwts., equals a pressure of 18^
tons upon the platten. The press employed three men, also a

horse-driver, while its output was a trifle less than that of
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Stephenson's No. 3820. The density was considerable, the

power, as already noted, also considerable, and the cost of baling

per ton large in accordance. The press did its work well in

every respect, and, employing two horses instead of one, would

give satisfactory results.

Article No. 3819, exhibited by Geo. Steiyhenson, of Trent-

bridge Works, Newark,' was of the " half-toggle " type, having no

lower toggle limbs. In all other respects it is exactly similar to

No. 3820 (see page 605), consisting of a vertical box, filled from

a platform through a lateral door, and a platten which rises and
falls as the limbs of the toggle are brought together or separated.

The closing of the toggle-joint is accomplished by means of

a chain made fast to one of the arms near the roller, reeved

round a snatch block on the other arm, and then led back,

parallel to the rail upon which the toggle rollers travel, to a

horse-windlass, exactly similar to that which has already been

described in connection with machine No. 3820. Considerable

height is saved in the " half-toggle " press by the suppression

of the lower limbs of the toggle, but at the expense of its length,

a change which is, however, taken advantage of to get a better

arrangement of travelling wheels. Still it must be confessed

that both of this maker's horse-presses are somewhat heavy and
cumbersome machines.

The press under review was tried first in straw, and after-

wards in loose hay, and did exceedingly good work in both. One
horse, walking one minute and standing four out of every five,

drove the press with ease, and could have kept on all day long

Table IV.

—

Showing General Results of Trials in Class 2.

Name of

Exhibitor

uly6

a o

W

First Trials, in Loose Straw, at Fodder Yard,

35
36

Stephenson . .

Lincolnshire Co.
Ladd . . . .

Stephenson . .

No.

3820
3814
3815
3819

651
65
802
70

»

lbs.

575

tons.

1-50

lbs. per
c. foot

6-20

5. d.

Machine failed.

512
I

8-00 i 10-40

666 8-50 8-00

G 0
No notes

9 0
I

16
6 0 9

9 0

s. d.

15 0
taken.

0
I

25 0

0 15 0

Ladd^
Stephenson 4

Second Trials, in Loose Hay, at Fodder Yard.
3815
3819

80
70

16

27
627

1368
10-50

13-50

13-37
14- 10

0 I 25 0
0 15 0

s. d,

1 9

3 14
1 9

2 4i
1 1

' Price includes horse-gear. ^ Price without horse-gear. ^ Second prize. First prize.
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at the work. It was estimated that his pull was at no time
more than 2 cwt.

The ratio of movement between the horse and the platten at

the moment of maximum pressure was 301 to 1, equal at 2 cwt.

pull of the horse to a pressure of 30 tons on the platten. Two
men tended the press, and a third drove the horse. The out-

put was large, a bale, weighing 2\ cwts., being turned out every

five minutes, while the density obtained was over the require-

ment in straw, and considerably over it in hay. The condition

of the baled material was good, the bales box-like in shape and
well-made, the power absorbed very moderate, and the cost of

baling per ton light in accordance.

The First Prize in Class 2 fell to Stephenson's Press No.
3819, and the Second Prize to Ladd's Press, No. 3815.

Trials of Hay and Straw Presses worked by Hand Power.
Class 3.

These trials,with which the competition was opened at Notting-

ham on July 3, brought forward nine competitors, as follows :

—

Allen . . Xo. 558
Ruck

J)
524

McKenzle 3099
Bamber

.

• » 557
Stephenson . 3821

Hoodless . . .No. 523
Warnes. . . , „ 3806
Hartope . . . „ 566
Mayos . . . . „ 560

Of these, four machines, viz. Allen, Bamber, Hoodless, and
Mayos, were also entered as presses for old hay, worked by
hand-power, in Class 4.

The trial commenced on July 3, when all nine machines

were set to work successively upon hay and straw, each having

been first allowed to make a bale as a preliminary trial (of

which the Judges took no notice), in order that the exhibitor

might see his press was in good working order.

After the first trials upon straw and hay, five machines,

viz. Bamber, ]\lcKenzie, Stephenson, Hoodless, and Warnes,
went thi'ough a second trial, conducted upon loose straw and
hay, which also took place upon July 3 ; and three machines,

viz. Warnes, Bamber, and Hoodless, were selected, after the

second trial, for a final trial in hay, cut from the stack.

It is to be regretted that none of the machines tried in this

class can be considered as thoroughly satisfactory straw presses,

whatever they may do in hay. Only one of the machines selected

for a final trial was provided with a compreesion-box, and this
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machine was finally thrown out on other grounds. A compres-

sion-box appears to be indispensable (except in the case of the

so-called continuous machines) to the proper baling of straw.

When no such box is used, the bales must be trimmed by the

knife in order to ensure such uniformity in size as will permit

of their being advantageously stowed in the railway truck, while

cutting the straw itself makes waste, and takes value from the

baled stuff. The case is similar, but not so important, in baling

hay. Here, the loss by trimming is of less consequence, while,

as a matter of fact, almost all the hay pressed in this country

is cut direct from the stack, and better manipulated without

a box than with one.

A further point must be noted in connection with these trials.

In laying down condition No. 0, which specifies that 50 cwt. of

pressed material must be loaded into a railway truck of 25 cubic

yards capacity, the Society inadvertently demanded a needless

amount of compression, unobtainable by hand, except at the cost

of more time than could be afforded for its economical production.

As a matter of fact, the moderate densities which were obtained

by the best hand-presses proved sufficient to permit of 50 cwt.

of straw bales being loaded into a railway truck. The railway

companies allow hay and straw to project 6 inches on all sides of

the truck, while they also top up the bales in a roof-like form.

Actual inquiry of the Midland Railway Company's officials at

Nottingham disclosed the fact that one of their trucks measures,

for the purpose of hay and straw transport, 32 instead of 25 cubic

yards.

Under these circumstances, and bearing in mind that the

Society's object would be thereby fully obtained, prizes were
awarded in this class to machines which obtained a density less

than that actually specified, but not until after it had been ascer-

tained, in the case of the First Prize machine, that straw boltings

such as are delivered by the trusser of a thrashing-machine

could be compressed by it to the specified density of 8-3 lbs. per
cubic foot. This, however, was a mere experiment, conducted
independently of the trials, and having no influence upon the
awards.

Mayos' machine (No. 5G0) fulfilled the specified condition as

to density, but it took nearly half an hour to make a single bale,

whether of hay or straw—an expenditure of time which is, of
course, out of the question. It may here be remarked that
Mayos' machine did not receive a second trial on account of an
informality in entry, and it is not known, therefore, what this

machine could accomplish when aiming at lower densities.
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Trials of Glass 3 in Hay and Straw.

Article No. 558, exhibited by Valentine J. Allen, Spalding,

Lincolnshire, was the first implement to come to trial in Class 3

on July 3. After making one bale, this machine became dis-

abled by the slipping of a pinion over two teeth of the rack in

which it engaged, whereby the second motion shaft of the machine
became bent and the joress itself put out of the competition.

Article No. 524, exhibited by Henry Buck, of Castle Hill,

Down Ampney, Wiltshire, was a homely tool rather than machine,

consisting of a very simple apparatus wherein manual labour is

applied directly to the compression of the bale. Hay or straw

is laid horizontally between four wooden uprights, opposed to

each other, and firmly fastened to a wooden base plate. Along
the latter lie two chains, either of whose outer extremities are

connected by a cross-piece of wood. When the retainer is full,

the chains are thrown around its contents, like strings around a

parcel, their wooden terminations forming treadles, upon each

of which one of the two attendants stands. These men are

furnished each with a wooden maul, wielding which with their

right, while clasping each other's left hands, they stamp upon the

crossing of the chains, their own weight, meanwhile, serving to

take up and retain all the slack chain which they can thus succeed

in producing. When the compression is complete, the bale is

tied with two cords, and makes way for another supply of loose

material.

Ruck's Press, which can hardly be called a machine, suc-

ceeded in throwing out a bale every five minutes, but it pro-

duced an almost inappreciable compression, whether in straw

or hay, only 1"7 lb. of the former and 5'5 lbs. of the latter

material being pressed into a cubic foot. Two men were em-
ployed about the press; the bales were rough and shapeless, the

power absorbed, in relation to the work done, considerable, and
the cost of baling, in relation to output and density, high. The
machine was not ordered for second trial.

Article No. 3099, exhibited by Thomas Machenzie & Sons,

of 212 Great Brunswick Street, Dublin, is of American origin,

and consists of a vertical box having two lateral doors at the

bottom of the press-body.

The body is filled from tlie top with loose materials. These, after being

trampled, are covered with a platten, and this again with a cross beam,
whose extremities project tlirougli slots in the ends of the box. Two long

wooden levers act, one on each end of this beam, shifting fulcra being pro-

vided for them by the teeth of a pair of racks which line 1 he sides of either

slot. The platten thus descends step by step, what is gained at each stroke

of the lever being secured by palls attached to the cross-beam, and falling
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into the same rack-teeth which furnish the fulcra. When no more pressure

can be given, the truss is tied with cord in the usual way and discharged from
the lateral door at the bottom of the press.

The leverage in the McKenzie Press was 1Q)\ to 1, which,

taking the weight of the two men employed at 280 lbs., gives

a pressure of 2 tons on the platten. Two men, one at each lever,

worked the press. It was unfortunate that the men employed
in the trial were quite unskilled in the use of this machine.

Had it been otherwise, there is no question but that the imple-

ment, which is extremely simple in construction, would have
made a much better show. As it was, from fifteen to eighteen

minutes were occupied in making each bale, whereas a couple

of skilled men would, probably, not have taken half the time.

The density obtained did not exceed -4|^;lbs. per cubic foot in

straw, and Si lbs. per cubic foot in hay, while the cost of baling

was correspondingly high. Under these circumstances the press

was excused from final competition.

Article Xo. 557 (Fig. 6, p. 606), exhibited by Joseph Bamher,
of Saul Street, Preston, Lancashire. This press was, without
question, the simplest machine on the ground. In ai^pearance

it was just like an ordinary cheese-press, provided with a pulley

and endless cord for obtaining a quick return of the screw. Two
men operated the machine, compressing the materials by means
of capstan levers, which rotated the screw. After compression,

the platten was returned quickly by means of the pulley and
cord, and this simple arrangement worked extremely well. There
being no compression-box, the exhibitor was obliged to trim his

straw bales with the knife, a practice which has already been
discussed and condemned.

The ratio of movement between the capstan lever and the
platten was 120 to 1, which, assuming each man to exercise a
force of 100 lbs. on the levers, equals a pressure of 10-7 tons on
the platten.

The output of this press was good, and the density obtained
in both hay and straw relatively good also. The materials were
left in good condition in the bales, while the power required was
moderate, the two men employed being evidently capable of
continuing the work all day without undue fatigue. The cost
of baling was low in accordance. This press, which weighs less

than 3 cwt., can be easily transported by a hand-cart, which
adds 4:1. to its cost, but if two or more of the Bamber Presses were
worked on a farm, one hand-cart would serve for them all, adding
little to the first cost of the presses. The extreme simplicity,

cheapness, and portability of this machine strongly recom-
mended it to the consideration of the Judges, and to the
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agricultural experts especially, while, its work being expe-

ditiously and economically performedj it was ordered for further

trial.

Article No. 3,821, exhibited by George Stephenson, of

Newark-on-Trent, Notts, was exactly similar to the same ex-

hibitor's horse-machine, No. 3,820 (see page 605), but worked
with a winch-handle instead of a horse-gear. There is no need,

therefore, to re-describe the machine, the more so as it, unfortu-

nately, failed in its first trial.

The chain which is employed, as in the horse-power press,

to draw the limbs of the toggle-joint together, was wrapped
round a very small barrel, and took on to this at so bad an

angle that it was no matter of surprise when, after a few surges,

the chain in question broke. The accident was, however,

claimed to be due to a defective link, and pennission to " repair

damages " was accordingly given. But, on the following day,

the chain broke again before two straw bales had been made,

and the machine was adjudged Jiors concoiirs. This failure was
unfortunate, because, in many respects, the press promised well,

and was all the more regretted by the Judges since it deprived

them of making a comparison between the "toggle" and the
" half-toggle " principle.

Article No. 523, exhibited by James S. Huodless, of

Walkeringham, Gainsborough, was a vertical press, having a

platten, forced downwards, bj^ the action of a screw and gearing,

into a compression-box with a lateral door for the extrusion of

the bale.

The press is filled from the top, the platten sliding out of the way for

the admission of the loose material. After this has been trampled, the platten

is replaced, and acted upon, in the iirst instance, by means of a winch-handle
without multiplication of the screw's eftect. When no more compression

can be obtained by the direct action of the screw, the men who tend the

machine shift over to capstan levers on the side of the machine opposite

the winch, and impart the final pressure through gearing, which considerably

reduces the speed of tlie platten. The latter is raised, after compression has

been effected, by means of the winch. The bales are tied by cords in the

usual way, and turned out, at the ground level, through the lateral door.

The press worked slowly, turning out its first (straw) bale,

weighing 120 lbs., in ] 7 minutes, and its second Qiaj) bale, weigh-

ing 207 lbs., in 15 minutes. This want of speed was due, in some

measure, to the difliculty experienced in trampling. The cross-

head through which the compressing screw passes is close down
upon the press-body, and is not removable, and the trampler,

consequently, worked with his body inclined instead of upright.

The output was small, but the density high, and the cost of

baling considerable. Two men tended the press, but, whether
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trampling or pressing, they were hard-worked. The Hoodless

Press has no special means of transport, but requires to be

loaded up into a cart in order to move from place to place. Tliia

machine, in the general dearth of meritorious competitors in

this class, Avas oi'dered for a second trial. The ratio of move-

ment between the capstan levers and platten was 372 to 1, equal,

at 100 lbs. pull per man, to a pressure of about 32 tons in the

platten.

Article No. 3086 (Fig. 7, p. GOG), exhibited by William

Warnes, of King's Lynn, Norfolk, was a heavy and powerful

press, acting vertically on the materials, which are squeezed

between a descending platten, forced downwards by a screw and
gearing, and a table standing about a foot above the ground-level.

The press is open on three sides, its jaw-shaped frame, which is made of

steel angles and plating, heing strong enough to take the thrust of the screw.

When loo.se hay or straw is operated upon, it is confined laterally by two
swinging doors, while, on the third side, the stuff is kept in place by the

plated framework of the machine, together forming the equivalent of a com-
pression-box. The nut in which the screw works is rotated by means of a

winch operating upon bevil gears. Of these, there are two pairs, one giving

a fast, and the other a slow movement. A clutch between the two pinions

serves to put either of them into gear, or to stop the press. The table of

the press forms the platform of a weighing machine, counterbalanced by a
steelyard and sliding weight, so that the bales can be accurately sized.

The winch is turned from a platform attached, at a suitable height, to the
framework of the machine, and approached by a short wooden ladder.

The ratio of movement between the winch-handle and the

platten is 883 to 1 in the slow motion, equal, with two men on
the winch, at 50 lbs. each man, to 39 tons pressure on the platten.

The output of the Warnes Press was not large, but the density

obtained was the highest recorded in Class 3. The men, how-
ever, were hard-worked, and the cost of baling was considerable.

The bales were tied with cord in the usual way. The condition

of the stuff in tlie bales was good, but the want of a proper com-
pression-box for straw obliged this exhibitor also to trim his

straw bales with the knife. The press was supported on its own
travelling wheels when at work, and could be immediately moved
by putting a horse in the shafts, which were not removed. The
size of this press was comparatively enormous, and its weight
more than twelve times that of Bamber's, but, thanks again to

a dearth of worthy competitors in the class, it did the best work
of any machine except Bamber's, and was consequently ordered
for a second trial.

Article No. 5G6, exhibited by /. Ilartope & Co., Midlands
Depot, Leicester, made only a single truss of straw, and, proving
a failure, was withdrawn by its exhibitors.

Article No. 5G0, exhibited by T. T. Mayos, of Llangunnock,
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Koss, was next brought to ti'ial in straw. This press is a modi-
fication of the American press exhibited by McKenzie, so far as its

method of pressing is concerned. But Mayos uses three plattens

instead of one, and forces these down upon the loose materials,

successively, by levers which operate in exactly the same way as

those of the McKenzie Press. He thus obtains a greater density,

but with a corresponding expenditure of time. In addition, Mayos'
Press is made up of such a number of pieces that almost as much
time was spent in taking it apart and glutting it together, ready to

make a bale, as in making the bale itself. The receiver, in which
loose material is placed for the purpose of baling, is similar to

the " Bolting Tier " exhibited by Mr. Mayos at Newcastle, and
described in the last number of the Journal (p. 201). Like that,

it is furnished with a number of strings previously prepared,

and so placed that the two ends of any given string can be

brought together and buttoned around the truss after it has been
compressed.

As previously stated, Mr. Mayos' machine did not get be-

yond a preliminary trial by reason of an informality in his entry.

In that trial, it succeeded in compressing straw to a density

of 8 lbs. per cubic foot, but took nearly half an hour to make
a bale. There was no opportunity, for the reason just stated,

of ascertaining the rate at which this press would make less

dense bales, but it would have been very slow without doubt.

On July 3 and 4< the machines of Bamber, McKenzie,
Hoodless, and Warnes, which had been selected for a second

trial, were again tried upon loose straw and hay. All these

machines have already been described, and their performances

in a second trial did not differ notably from the first, but

McKenzie's continued want of density threw this machine out,

and only three machines, viz., those of Bamber, Warnes, and

Hoodless, took part in the final trials.

These were conducted on July 4 upon old hay cut out of

the stack. Warnes, who went in first, pressed the cut bales,

at the rate of 5^ tons per day, with a density of 9| lbs. per

cubic foot
;
Bamber, who came next, baled, at the rate of

8^ tons per day, with a density of 9"1 lbs. per cubic foot; and

Hoodless, who came last, baled, at the rate of 4-2 tons per day,

with a density of 9*7 lbs. per cubic foot—Warnes and Bamber
making trusses of exactly the same size, and as nearly as pos-

sible of 1 cwt. each, while Hoodless's bales were considerably

larger, averaging 132 lbs. each. Finally, Hoodless was ruled

out, leaving Bamber and Warnes masters of the situation.

As between these two machines there was no question

which should be placed first. Bamber had beaten Warnes in
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I^irst Trials, in Loose Strait', at Fodder Yard.

£ s. min. lbs. tons
lbs. per
c. foot

s. d. t. d.

July 3 1 Allen . . . 558 30 0 Machine broke in making 1st bale.

If 2 Ruck . . . 524 4 4 4 32 210 3-00 6 0 2 10

99 3 McKenzie 3099 17 0 18 80 1-20 4-30 6 0 5 0

it 4 Bamber . , 557 15 0' 9 143 4-20 4-20 6 0 1 5

5 Stephen.son . 8821 50 0 8 48 4-30 400 9 0 2 1

ft 6 Hoodless . . 523 24 0 17 120 1-80 6-50 6 0 3 4

tt 7 Warnes . , 380G 35 0 9 88 2-60 5-20 9 0 3 5

it 8 Hartope . . 566 20 0 Failed, and was withdrawn.
9 Mayo.s . . 560 18 0 1 25 112 1-20 8-30 6 0| 5 0

July 3
July 4

Second Trials, in Loose Straw, at Fodder Yard,

10 Bamber . . 557
1

15
11 McKenzie 3099 17 ri
12 Stephenson . 3821 50 0 |i

13 Hoodless . . 523 24 0
14 Warnes . . 3806

1
35 0

II

19
I

22
15

302
222

3-20

3-10

4-00

4-10
1 10-i-

1 111
Machine failed by breaking chain.

223
181

2- 70
3-20

5-50

510
6 0 2*
9 0 2 9i

First Trials, in Loose Hay, at Fodder Yard.

July 3

?»

1 Allen . . . 558 30 0 Machine failed in straw.
2 Ruck- . . . 524 4 4 6 40 2-10 5-50 6 0 2 10

>» 3 McKenzie 3009 17 0 15 172 3-00 8-40 6 0 2 0
)• 4 Bamber . , 557 15 0 7 103 3-94 8-24 6 0 1 6i

» 5 Stephenson^ . 3821 60 0 5 72 3-85 6'70 9 0 2 4

ty 6 Hoodless . . 523 24 0 16 207 3-46 8-20 6 0 1 8A

2 47 Warnes , . 3806 35 0 9 129 3-84 900 9 0
8 Hartope . , 566 20 0 1 Machine failed in straw, and withdrawn.

9> 9 Mayos . . . 560 18 0
;

20 172 2-30 11-86 6 0| 2 7

Second Trials, in Loose Hay, at Fodder Yard.

July 3 10 Bamber . . 557 15 0> 16 238 4-00 9-75
1

6 0 1 6
July 4 11 McKenzie 3099 17 0 18 356 5-29 6-90 6 0 1 U

)I 12 Stephenson . 3821 50 0 Machine failed in straw.

ti 13 Hoodless . , 523 24 0 27 387 3-80 9-67 6 0 1 7
it 14 Warnes . . 3806 35 0 17 291 4-54 8-45 9 0 1 llf

Final Trials, in Old Hay, at Staelc.

July 4 15 Warnes' . . 3806 35 0 27 557 5-50 9-55 9 0 1 8
16 Bamber* . . 557 15 0' 18 560 8-30 9-10 6 0 0 8|
17 Hoodless . . 623 24 0 42 668 4-20 9-70 6 0 1 5

' Price, inchuling cart. '' Density deficient. Second prize. * First prize.
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Scott . . . .No. 622
Barford & Perkins . . „ 2264
Warnes , 3808
Foster 3802

output, power, and cost of labour, and his density Was well

above the requirement in hay ; while Warnes, in spite of his

double-geared screw, could no more than Bamber obtain the

specified density in straw. On the other hand, Bamber's

machine was not one-twelfth the weight, and only one-third the

price, of Warnes's Press. Without computation of the points

due to each machine, the result was in no^way doubtful, and, after

such computation, Bamber was easily ahead. The First Prize in

Class 3 fell, consequently, to Bamber, and the second, faute de

mieux, it must in all candour be said, was awarded to Warnes,

Trials of Old Hay Presses worked by
Hand-Power,—Class 4,

The trials in Class 4 commenced on July 4, and were com-
pleted on the same day. Nine machines came forward for

trial, viz.

:

Bradbury . , . No. 662
Bamber , . • )> 557
Stephenson . . . „ 3822
Barford & Perkins . . „ 2233
Ladd . . . . „ 3817

On completion of the first trials, which took place upon hay cut

from a stack on Lord Middleton's estate, four machines, viz.,

Bradbury, Bamber, Barford, and Warnes, received a second

trial, upon the results of which the decisions were given. Pre-

liminary runs, of which no account was taken, were given as

before, that makers might ascertain if their presses were in

working order.

Before describing the trials proper, something must be said

about hay in the stack, and something also about this par-

ticular hay-stack. The density of hay in a stack differs, of

course, very greatly in its upper and lower layers, so that the

performance of any old hay press is largely influenced by the

position in the rick from which trusses are cut. A truss cut,

for example, from the upper part of Lord Middleton's stack,

and having a capacity of lo"66 cubic feet, weighed 85 lbs., or

6-22 lbs. to the cubic foot ; while another truss, from the bottom

of the rick, having a capacity of 12"8 cubic feet, weighed 152 lbs.,

or 11 "9 lbs. to the cubic foot.

Under these circumstances, great care was taken that every

competitor should have fair play, and all be served as nearly as

possible alike. Mr. Scotson, whose practical knowledge rendered

him just the umpire for the purpose, stood by during the whole

of the trials in Class 4, directing exactly where each truss should

be cut, and, so far as was possible in a case of some difficulty,
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seeing that justice was done to each press. Even so, it must be

remembered that tlie tabulated outputs and densities in Class 1

are not so exactly comparable as in classes where loose hay and

straw were baled.

Article No. 5G2 (Fig. 9, p. G07), exhibited by Jo.<ei>h Brad-

hurn, Charles Street, Manchester, was a press in which a

suspended platten, balanced by counterweights, is pulled down
upon the stuff to be baled by the action of a long lever, acting

through a ratchet and gearing upon a pair of chain-barrels

situated beneath the floor of the press.

The lever imparts an intermittent motion, by means of a pawl and
ratchet-wheel, to the spindle of a pinion which gears, with a ratio of 4 to 1,

into a wheel keyed on the chain-barrel shaft. A second (bevil) pinion,

gearing into a second set of teeth cast on the same wheel, and operated by a

winch, serves to give a quick motion to the chain-barrel shaft at the begin-

ning of pressing ; the man in attendance then throws the quick motion out

of gear, and completes the operation by some strokes of the lever, on which he
finally hangs all his weight. The bale is tied with cord in the usual way,
and the platten, on being released, is raised by counterweights, a simple but
ingenious arrangement of " snail " pulley on the shaft forming the axis of the

counterweight.s, lifting the platten higher in ft-ont than behind, and opening
the press widely for the admission of a second charge of hay.

The ratio of movement between the end of the lever and the

platten at the moment of greatest pressure is 120 to 1. A
man and a boy worked this machine, but the man only gave
the pressure, so that, assuming his weight to be 140 lbs., this

would equal 7'5 tons pressure on the platten.

This machine worked extremely well ; it gave a good, though
not relatively high, density, was easy work for a man and boy,

and made a good output. The condition of the hay in the bales

was, of course, unaltered from that of the stack, and this was the

case with all the machines in this class. The cost of baling:

was low, and the machine altogether a very satisfactory one. It

was quickly and easily mounted for travelling, or dismounted for

going to work, an operation which only occupied a few minutes.

Perhaps there are more parts and more mechanical com-
plexity than need be in the Bradbury Press, but it is one which
would assuredly give satisfaction to any farmer employing it.

The machine might have obtained more points, had Brad-
bury cut his trusses larger

;
and, indeed, it would have been

better had each competitor been obliged to cut a given sized

truss from the stack. But this was a matter manifestly outside

the control of the Judges, who could only say to all the com-
petitors, " Go as you please, and show your machine to the best
advantage," while exercising their judgment as to whether any
trusses were, or were not, too large to be practical.

Article No. 557 (Fig. 6, p. 606), exhibited by Joseph Bamher,
VOL. x.xiv.—s. S. Q Q
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of Preston, was the same press as that (see page 587) which
competed in Class 3, and will not, therefore, be again described.

The machine worked extremely well in the old hay, making a good
output, and giving a high density. The cost of baling per ton

was less in the final trials than that of any other machine in the

class, the work was easy for the two men employed, while the

extreme simplicity of the machine and its very moderate price

recommended it in the strongest way to the Judges. Bamber's
machine, as already described, is moved from place to place on
a simple hand-cart, into which it can be loaded in two minutes.

Article No. 3822, exhibited by Goorge Stej)}ienson,o{ Newark-
on-Trent, was constructed, like all of Stephenson's machines, on
the " toggle-joint " principle—the toggles, in this case, having

no lower limbs, and the upper limbs being provided at their

lower extremities with rollers running upon rails, which serve

to form the sole plate of the press.

The toggles are piilled together by a chain, wound round a barrel by means
of a long lever and ratchet-wheel, which turns a bevel pinion gearing into a

wheel, giving a considerable decrease in speed.

The ratchet-wheel is double-acting, giving motion to the chain-barrel on
the upward as well as on the downward stroiie. The platten in this, as in

all Stephenson's presses, is placed below, and receives an upward thrust. It

is furnished with a lateral slide, which, being pulled out, gives a free head-

way for piling the loose hay, and is afterwards pushed back into place ready
to receive the pressure. After pressing, the platten and bale are allowed to

fall by their own weight, the speed of descent being controlled by a small

brake.

The ratio of movement between the extremity of the lever and that of

the platten at the point of maximum pressure is 162 to 1, or, taking the man's
weight at 140 lbs., lO'l tons upon the platten.

This machine failed
;
chiefly for want of range in the press.

Stuff enough could not be put in to get the full pressure on the

bale, and a density of only 6*3 lbs. to the cubic foot was obtained.

The press exhibited evident signs of being a "first machine,"

and it was matter for regret that, except in one case, Mr.
Stephenson should have shown presses not yet perfected, for

it appeared probable that, in the toggle, he has got hold of a

principle very applicable to hay and straw pressing. This

machine was excused from second trial.

Article 2263 (Fig. 8, p. C07), exhibited by Barford &
Perhins, Peterborough, is similar in principle to that of Brad-

bury, already described, but employs a longer hand-lever, which

works directly, instead of througli gearing, wpon a ratchet-

wheel keyed to a spindle passing under the floor of the press,

and furnished witli two " snail " chain-barrels.

As these are Totaled by the action of tlie lever, the platten is pulled

down, quickly at first, and slowly at Inst, and is returned, alter compression
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has been effected, by counterweigbts. The platten is guided in its descent

by two rollers, one on eacli side of the machine ; an arrangement which, leaving

the platten free to accommodate itself to the surface of the bale, avoids the

friction common to guides, which keep it horizontal. The floor of the press

slides out laterally for taking a charge of hay. It is then pushed back, the

platten being, meanwhile, at its greatest height.

Three men tended this press, which worked rapidly and well,

turning out bales of the requisite density, and without at all

distressing the men, who could undoubtedly go on all day at

the work. The ratio of movement between the hand-lever and

the platten at the moment of greatest pressure is 36 to 1, and

the two men employed in pressing were ascertained to weigh

together 298 lbs., which equals a pressure of 4'8 tons on the

platten.

It will be noticed that these exhibitors do not aim at giving

the hea\'y pressures which many others do to the bale, but, in

view of the fact that the press accomplishes its object, viz.,

loading 50 cwt. into 25 cubic yards, a clear gain in speed and
cost is obtained by this policy. The same thing is true of the

Bamber screw-press, wherein sufficient pressure is given with-

out a second motion, while hand-presses, furnished with gears,

appear merely to " butter bacon " at the expense of output

and economy.
Article 3817, exhibited by R. Ladcl & Co., of Queen Vic-

toria Street, London, would have made a better showing but for

the obvious fact that it had only recently been finished, appar-

ently for the purpose of competition, and that it embodied
certain crudities of detail, such as are inseparable from " first-

machines." The floor of the press supports two vertical wrought-
iron racks, while the platten is furnished with a winch operating

a gear having two movements. Winch and platten descend

together, so that the operator, who begins by turning a handle
about as high as his head, finds this, at last, when the pressure

is being put on, at a convenient height for exerting all his

power. After pressing, the winch is slid out of gear, and the

platten returned quickly by means of a temjoorary handle
slipped into a socket in the first motion-wheel. The ratio of

movement between winch and platten at the moment of maxi-
mum pressure is 205 to 1, or with one man, exercising 50 lbs.

l^ressure on the handle, about 4-5 tons total pressure on the
platten ; with two men, 9 tons. The machine did not obtain

the required density, and was excused from a second trial.

_
Article 522 (Fig. 10, p. 608), exhibited by Mton Scott, of

. High Street, Lincoln, was next tried.

Scott's I'ress is cart-like in appearance, and is set to work
by removing a pair of travelling wheels and up-ending the

Q « 2
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shafts. When on the road, the attendant sits on the press as in

a cart, and drives the horse. AVheu at work, the press-body is

vertical and the platten below. The latter is furnished with a

lateral slide for receiving the charge of hay, and it is raised, by
means of ropes wound upon a barrel, operated by a winch and
gear of two movements. When the pressing is completed, the

platten falls by its own weight, the winch being slipped out of

action, and its too rapid descent is checked by a brake under
control of the attendant. The ratio of movement between
winch and platten at the moment of maximum pressure is

256 to 1, or, with one man exerting 50 lbs. pressure on the

winch, 5" 7 tons on the platten, and 11 '4 tons when two men
press. The press did not obtain the required density, and was
excused from a second trial.

Article No. 22G4, exhibited by Barforcl & Perlcins, of Peter-

borough, was a duplicate of No. 2263, already described, with

the addition of a device for weighing the hay before baling, and
thus ensuring uniform trusses. The design of the steel-yard is

simple, adding little to the complexity of the machine, and not

in any way inconveniencing the men. The weighing device

unfortunately failed in the trial, not on account of any inherent

defect, but simply because the notches for carrying the steel-

yard weights were too shallow. The shaking of the machine
when at work shifted the weight, and gave all sorts of results.

The case again illustrates the danger of putting a "first machine"
into trial. This press was excused a second trial.

Article 3868, exhibited by William Wanies, of King's

Lynn, was practically a duplicate of the press tried in Class 3

(see page 589). Warnes's Press was now, however, in presence,

not only of the machine which had beaten it in Class 3, but of

several other much more formidable competitors than it had

met in that class, and, although it was ordered for second trial,

its chances of final success were not great.

Article 3802, exhibited by William Foster dfc Co., Limited,

of Wellington Foundry, Lincoln, was a double-acting machine,

consisting of a platten moving vertically between the floor and

the roof of the press, matters being so arranged that the top

press received a charge while the bale, previously formed below,

was being tied.

The platten is operated by two vertical screws, standing one on either

side of the machine, wliich do not themselves revolve, but are furnished

with nuts, toothed peripherally, and actuated each by a tangential screw,

as in the well-known "Haley " screwjack.

Tlie ratio of movement between the platten and winch-handle is 480 to 1,

equal to a pressure of lOJ tons on the platten, one man turning the handle—
or Jouble this with two men turning.
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In spite of its great apparent power, this press failed to ob-

tain the required density, but this was due to a want of room

in the press-body, and not to want of power. The movement

of the platten was limited by a certain guide-wheel, so that it

could not approach its abutment within 18 inches, while there

was not room in the press-body for loose hay enough to

give the required density without more movement of the platten.

The press, which, from a mechanical point of view, was very

satisfactory, being well-made, simple, strong, and not liable to

get out of order, was excused a second trial.

Final Trials of Old Hay Presses icorlied hj Hand-Power.

Class 4.

These commenced on July 5 with a second trial of Brad-

bury's machine, followed by Bamber, Barford, and Warnes.
Such variations as took place from the performances of each of

these machines in the first trials were slight, and are dealt with

in the tables below. The competition between Bamber and
Barford was very keen, while Bradbury also pressed both of

these machines hai'd. So far as the two former presses are con-

Table yi.

—
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cerned, it was a case in which a decision would hardly have

been possible without the aid of " points," and these, after

a most careful allotment, gave the First Prize to Bamber. So
few points, however, divided the first from the second machine

that the Judges recommended Messrs. Barford & Perkins for

a second prize—there being only one prize of 20L offered in this

class—and, upon the Council announcing their inability to make
any change in the published programme, the Judges highly

commended Barford & Perkins's Press, cou25ling this award

with the statement that it was made because no further money
prize could be awarded by the Council. The efiect, however,

was to put the press in question closely into the second place.

Gexeral Coxclusioxs.

It now only remains briefly to deduce certain general con-

clusions from these trials, and to notice some extraordinary

discrepancies in the practice of the various makers—discre-

pancies which, while they tend to show that the art of press-

making is in its infancy, prove also that, whatever may be

thought of the prize system generally, its application to

machines still in course of development benefits both users and
makers. There is no way, indeed, short of the slow process

known as the " sun'ival of the fittest,"' whereby any mechanical

device is ultimately perfected, bat the advantage of such trials as

those at Nottingham resides in the fact that artificial selection

aids natural selection, and brings the " fittest " sooner into being.

So far as Class 1 is concerned, it has already been pointed

out that both the Ladd and Pilter Presses are wasteful of power,

and the cause of this wastefulness has been explained. The
uneven character of the load imposed upon the engine by the

Foster Press has been dwelt upon, together with the fact

that this machine calls for a more powerful engine than would
be needed if its demands for energy in relation to the work
accomplished were more constant. On the other hand, the

Howard Press, with all its crudities, did not throw away power,

like the Ladd and Pilter Presses, on the extrasion of the trusses,

for, if it thrust its hay or straw sausage forth intermittently,

little or no loss of power was thereby occasioned, because the

inertia of the issuing stream was trifling. This intermittence

itself would probably disappear by the adoption of an automatic
binding apparatus, with the addition of which apparently feasible

improvement the Howard Press has a future before it.

In the 2nd, or Horse-power Class, Ladd's weak point

came into strong relief when his press was brought into compe-
tition with that of Stephenson. A great part of his horse-power
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was manifestly used, not to compress, but to discharge his bales,

while Stephenson showed that one-fourth of a horse-power, pro-

perly applied, is enough to do more work tha.n Ladd accom-
plished with one horse, or could, probably, have accomplished

with two. Immature as, unfortunately, were all the machines
exhibited by Stephenson in other classes, his ' performance in

Class 2 demonstrated that " toggle-joint " machines are very

economical of power, and therefore of time and money. It re-

mains for Mr. Stephenson, or some other maker, to give a better

practical expression to this principle than, aside from the horse-

power machine, was forthcoming at his hands at Nottingham.

Turning now to the hay and straw presses worked by hand-

power (Classes 3 and 4), the following table discloses not only

some extraordinary differences in the present practice of makers,

but the fact that the principles which should govern the art of

hay and straw pressing are as yet little understood. Several

machines have been omitted from the table in question, some
because they failed altogether, others because they were not

worked up to their jDOwers, and others, again, because they were
disqualified or withdrawn ; but enough remains to startle the

mechanic as well as to give him hints which ought to guide

future construction.

Table VIII.

—

Hay and Straw Presses worked by Hand-
Power.—Classes 3 and 4.

C.nta-

lofjue

number

Name of

exhibitor
Lever Wincli

Ratio of IcTcr-

ftge to 1

Pressure on
platten ( 'lisregard-

iug friction)

Monn density
obtained
(in liay)

tons lbs. per c. foot

3090 McKenzie . X 20 4-1

22G:! Barford . . X 4-8 9-8

502 Bradbury . X 120 7-5 8-3

5.57 I'laiuber . . X 120 10-7 9-7

52.3 Hoodless X 372 160 9-7

.3802 Foster . . X 480 21'7 7-7

3808 Warnes . . X 883 39-0 11-0

Now, in view of the fact that all these presses simply aim
at getting 50 cwt. of hay or straw into a railway truck, and
that this can be accomplished by squeezing something less than

8 lbs. of either material into a cubic foot, it is clear they cannot

all be built upon correct principles.

The stack of old hay operated upon at Nottingliam had,

itself, a density of 6 lbs. per cubic foot at top, and ] 2 lbs. at

bottom, and, although a good deal of density is no doubt lost in

cutting out trusses, there is not really much work to be done in

old luiy pressing.
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It is true that McKenzie's Press, with a leverage of 161 to

failed to obtain the required density, but Barford succeeded in

doing all that was wanted with a leverage of 36 to 1. Mean-
while, at the other end of the scale, Wames, with a leverage of

883 to 1, got only a little more density than Barford, losing

speed and time coiTespondingly, and needing a mammoth frame

to withstand useless strains.

This Eeport does not, of course, pretend to say where the

'•happy mean" between these extremes lies; its duty ceases

with pointing out discrepancies in practice which, before trial

and examination, no one would have suspected. If Barford's

pressure of something under 5 tons upon the platten is enough
to do the work required from an " old hay press," machines

which aim at obtaining from twice to eight times this platten

pressure cannot possibly be the "fittest," and will, probably,

not " survive."

Similarly, the Bamber Press weighed less than three cwt.,

while the Warnes Press must have weighed nearly as many tons
;

yet, such was the chaos of principles, and such the exigency

of the situation in Class 3, that the Judges had no choice

between giving the Second Prize to the Warnes machine or with-

holding it altogether. This is faint praise for those machines
which failed in Class 3, but it is solid fact.

Surely, never was an occasion when unexpected results, such

as those which followed the Nottingham trials, formed a better

justification of the modified prize system as it exists to-day.

The mere tabulation of those results is itself an education to

makers who are, probably, learners of the art, not to say the
*' mystery," of press-making.

A last, and pleasant, duty remains—viz., to acknowledge, on
the part of the Judges, the willingness—and, it might on this

occasion be added, the patience—with which all their demands
upon the exhibitors were met ; the value of the technical assis-

tance afforded by Mr. Anderson, Mr. Courtney, and their assis-

tants ; and the services of that faultless implement steward,

Mr. Hemsley, in foreseeing and providing for every possible

want. Three other less conspicuous aids to the Judges' labours

require acknowledgment : Mr. Avery's kindness in lending
weighing machines ; Messrs. Aveling's courtesy in putting one
of their engines at the disposal of the Judges for more than a
week

;
and, finally, the services of Metcalfe, Messrs. Aveling's

engine-driver, who won the admiration of all the Judges by the
quiet, skilful way in which he placed and handled his engine, and
the ready politeness with which he fulfilled their every request.
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Fisj. 3. Howard's Hay and Straw Press.

{Class 1.)

Sectional Flan.
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Fig. 6. Bamber's Hay and Straw Press.

{Aivarded First Frize in Classes 3 and 4.)

Fig. 7. Warnes' Hay and Straw Press.

{Aivarded Second Frtze in Class 3.)



Fig. 9. Bradbury's
Old Hay Press.

{Class 4.)
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Fig. 10. Elton Scott's Old-Hay Press

{Class 4)

As arranged for toorh.

The same, as arrangedfor ti'avelling.
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XXX.

—

Report of the Senior Steimrd of Live-Stoch at Nottingham:

By Viscount Emlyn, Golden Grove, Carmarthenshire.

The 49th Annual Show held at Nottingham in last July-

may be fairly considered to have been a success, whether we
look merely to the number of exhibits, to their quality, or to

the number of visitors who attended the Show throughout the

week.

The Show-yard, situated in Lord Middleton's park at WoUaton

,

was as convenient for its purpose as could well be wished. The
soil was such that the ground remained firm and dry in spite of

the heavy rain that fell during part of the week, and the trees

that were grouped in different parts of the yard added much to

the beauty of the scene.

Though the weather was cold and stormy at times, and one
night was rough enough to cause some discomfort to both animals

and their attendants, yet on the whole the weather did not in-

terfere to any material extent with the success of the meeting.

In the memory of all those who had any share in the manage-
ment of the Show there will ever be prominent a grateful recol-

lection of the generous welcome to Wollaton l*ark that was
given to the Society by Lord and Lady Middleton, of the kindly

hospitality extended by them to many of its members, and of

the warm interest taken by them in all that affected the success

of the Show. To them the Society is indebted in no ordinary

degree.

The warmest thanks of the Society are also due to the local

committee, to their indefatigable Secretary Mr. Barron, and to

Mr. Wright (who kindly undertook the arduous duties of

Steward of Forage), for their active and most willing help, and
to the Mayor of Nottingham, Mr. Alderman Turney, for the

hospitality he extended to the members of the Society. Men-
tion must also be made of the courtesy and efficiency with
which the Midland and other Railway Companies provided the
necessary accommodation for the conveyance of both visitors

and stock to and from the Show.
Of late years it has been the privilege of the Royal Agri-

cultural Society to be able to record the presence of H.R.H. the
Prince of Wales at many of the Shows, and we recognise with
gratitude the interest that he has taken for many years in the
well-being of the Society. It was therefore with deep regret
that those who were interested in the success of the Show at

Nottingham learned that it would not be possible for the Prince
to fulfil his intention of being present. But while it is im-
possible to conceal the disappointment that was felt in every
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quarter at the enforced absence of His Royal Highness, it is

with respectful sympathy that we would claim to join in the

universal feeling of regret at that which caused his absence

—viz. the death of one of the noblest of sovereigns, one of the

best of men. That there may be, at the date of the Society's

next meeting, no cloud of sorrow in the Royal home is our most

earnest hope.

On Saturday, July 7, the exhibition of implements com-
menced, the stock-yard being opened, as on recent occasions, on

the Monday following, an arrangement which appears to be

admitted both by exhibitors and officials of the Society to be the

most convenient.

On Sunday the 8th, the usual service was held in the Show-
yard, the sermon (which few who heard it will readily forget)

being preached by the Bishop of Adelaide.

On Monday the judging of stock was commenced at an early

hour, and in spite of some heavy showers the Judges were able

to get through their work without serious inconvenience.

This being the first meeting that the Society has ever held

in Nottingham, it is not possible to compare the results of

former meetings in the same town with that of the current year,

as has sometimes been the case ; but we can indicate to some

extent the progress made in the number of exhibits at our Shows,

and of visitors attending them, by comparing the numbers this

year with those at Newcastle in 1887, and also with those at

Lincoln in 1854, Leicester in 1868, and Derby in 1881, as

below :

—

No. of Entries No. of Persons
^e'li"- of Stock. admitted.

1888. Nottingham
1887. Newcastle

1881. Derby .

] 8(j8. Leicester

1854. Lincohi .

1,877

1,833

1,2:29

994
735

147,927

127,372
127,996

97,138

37,635

On reference to past records it will be found that the entries

of stock for this year's Show are the largest for any year since

tlie foundation of the Society, with the exception of tho.so for

Battersea in 1862, and London in 1879, when the numbers

were respectively 1,986 and 2,879 ; whilst it may be mentioned

that the number of visitors paying for admission to the Show-

vard on one day (Thursday) in the Show week, amounting to

88,832, has never been equalled at any Show the Society has

ever held.

The following tabular statement of the entries of stock for

tlie Nottingham Meeting, as compared with the eight previous

years, may be found interesting :

—



Report of the Senior Steward of Live-Stoch at NottiryjJtam. 611

Notting-
ham,
1888

New-
castle,

1887

Nor-
w ich,

1886

Pres-
ton,

1885

Shrews-
bury,

1884

York,

1883

Bead-
ing,

1882

Derby,

1881

Car-
lisle,

1880

Horses . , .

Cattle . . .

Sheep . . .

Pigs. . . .

546
646
537
148

500
626
513
194

493
681
446
203

438
539
433
203

407
579
490
211

611
462
412
200

239
698
442
188

256
392
414
167

487
434
434
146

Total . . 1,877 1,833 1,823 1,613 1,687 1,685 1,467 1,229 1,501

Poultry . . 343 405 191 325

It will be seen from this table that there were 546 Horses
entered, which is the largest total since Kilburn, with the single

exception of York (1883). The Cattle numbered 646, the

largest entry of recent years, with the exception of Norwich,
when there were 681. Of the 646 entries, 158 were Shorthorns.

The Sheep were more numerous than on any occasion during the

last nine years, there being 537 entries. Pigs numbered 148,

which was a smaller entry than usual. In all, there were 1,877
entries of live stock, as against 1,833 at Newcastle, 1,823 at

Norwich, and 1,613 at Preston. The entries of Poultry num-
bered 343, as against 405 at Newcastle, 191 at Norwich, and
325 at Preston, when the Poultry Show was first instituted.

For some years past it has been customary to entrust the

duty of reporting upon the Live Stock exhibited in our Show-
yards to an Official Reporter, appointed ad hoc by the Council.

One Show being now very much like another, it had become
increasingly difficult for the gentlemen selected for this duty to

infuse any element of novelty—it may even be said of interest

—into these reports ; and inasmuch as the Official List of the
Awards, with the name of the animal, its exhibitor, breeder, and
pedigi'ee, is given in full in the Appendix of the Journal, whilst

the reports of the Judges are also printed in extenso, the Council

decided that, for this year at all events, they would leave to the
retiring Steward the responsibility of making such general
remarks as to the Stock exhibited as appeared to him to be
called for.

This task having devolved upon me, I think I shall best fulfil

the wishes of the Council by referring readers of the Journal
to the Judges' Reports which I append, and, amongst these, I

should like specially to draw attention to the remarks by Mr,
Walter Gilbey and his colleague on the Jersey Cattle, which for

ability and completeness leave nothing to be desired.

AH that I need add here, is that among the Horses, those
tailing for especial notice were the three classes of fillies, and

E R 2
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the stallions foaled in 1886 and 1887 amongst the Shires; the

yearling fillies among the Clydesdales ; and all the younger
classes amongst the Hunters, notably two-year-old geldings,

which are mentioned by the Judges as being as good a class of

two-year-olds as ever appeared in a show ring. This improve-
ment in the younger class of hunters cannot but be a source of

great encouragement to those who for many years have been
endeavouring to improve this class of horse.

Hackneys and Ponies were much above the average. In the

harness classes the entries were but few, and confined to " old

prize takers, with perfect action and very bad to beat." It

might be worthy of consideration whether the adoption of the

recommendation of the Judges with reference to prizes in these

classes might not lead to increased competition and to larger

entries.

Among the Cattle the Shorthorns were good, especially the

winners in the classes for cows. The Hereford exhibits have

perhaps never been surpassed for merit. The Jersey classes

were strong in numbers and of unusual excellence, and the Red
Polled cattle were remarkable for the absence of any moderate
animals among them.

Sheep were good all through
;
special attention being called

by the Judges to the excellence of the Oxford Downs, while it

is satisfactory to notice a clean sheet in the report of the

Inspectors of Shearing.

The Breeding Sows of the large white breed are the only

class of pigs calling for any special mention, while the large

number of disqualificatious among the younger classes of white

pigs is worthy of remark.

In the report on the exhibition of live stock at Preston in

1 885, attention was drawn to the large number of absentees.

The regulations as to the time of entry were modified for the

Norwich Show, and those that have since been held. Instead

of the entries closing on ]May 1, as in 1885, the date of entry

was extended to tlie 12th, while post entries at double fees were

instituted, the final date for which was June 1.

Bearing this change in mind, it is interesting to observe

what has taken place since Preston with regard to absentees.

Since 1885, amongst the horses they have steadily increased,

until this year they reached as high a figure as 27 per cent, of

the entries, as against 19 per cent, in 1885—the average for the

last three years being 23 per cent. Cattle, which showed in

1885 21 per cent, of absentees, stand this year at 18 per cent.

—the average for the last three years being 18 per cent. The
pheep, which showed in 1885 a percentage of 11 of absentees,
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sliow during the last tliree years an average of 15 per cent.

Pigs, which were reported as the greatest offenders in this

respect in 1885, have since then shown considerable improve-

ment, the average of the last three years being 15 per cent., as

against 23 per cent, in 1885, and it is noticeable that the Jersey

cattle—which ranked next them in that year—have in like

manner steadily improved :

—

The following tabular statement of absentees, which has

been prepared for me by the Secretary of the Society, will be

of interest in connection with this subject.

Statement showing Number op Entries and Number op
Absentees (with percentage to Total Entries) at each of

THE LAST FOUR MEETINGS.

PBBSTON, 1885 NOBWICH, 188G Newcastle 1887 Nottingham, 1888
0 tr"^

=3 ,i,

a 'bS

tu S 9 tn0

No.

of

Entries

No.

of

Absentees

Percentag

of

Absente

No.

of
Entries

No.

of

Absentees

Percentag

of

Absente

No.

of
Entries

No.

of

Absentees

Percentag'

of

Abseutei

No.

of
Entries

No.

of

Absentees

Percentag

of

Absente

Average

Pe

of

Absentee

last

3

years

Horses.—
Shire . . 147 31 21 78 22 28 83 24 29 187 62 33 31
Clydesdale 64 17 27 65 15 27 93 18 19 64 13 20 22
Suffolk . . 21 4 19 98 14 14 21 8 14 37 9 24 17
Thnrmioh-
breds and
Hunters . 90 21 23 101 22 22 140 27 19 161 40 25 22
Hackneys . 65 4 6 107 13 12 106 22 20 78 15 20 J7

Harness . 13 1 8 43 8 18 19 10 53 29
Others . . 8 1 12 11 1 9 50 14 28 25

Totals 408 79 19 493 95 19 493 108 22 546 149 27 23

Cattle.—
Shorthorn

.

130 29 22 82 20 24 107 12 II 158 35 22 19
Hereford . 76 16 21 73 13 18 66 17 26 57 8 14 19
Devon . . 26 6 23 28 3 II 31 3 10 34 7 21 14
Sussex . . 23 8 as 41 14 34 28 8 29 54 17 31 32
Ked Polled 33 7 21 146 18 12 30 2 7 33 3 9 II

Welsh . . 29 2 7 2.n 1 4 30 3 10 7
Jersey . . 127 35 28 187 45 24 102 13 13 181 32 18 19
Guernsey . 41 7 36 4 II 65 11 17 13
Dairy . . 23 3 13 17 11 65 23 4 17 34 3 9 2+
Others . . 64 5 8 41 13 32 205 20 10 13

Totals 531 111 21 681 141 21 628 83 13 646 119 18 18

Sheep . . 426 47 II 446 76 17 511 78 IS 537 64 II IS

Pigs . . . 198 46 23 203 34 17 193 34 18 148 13 9 15

In face of the present beggarly array of empty boxes, I

would submit that this matter is well worthy of attention
, when
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we consider that in the classes for horses alone unnecessary

accommodation had to be provided at Nottingham for some 150
animals. It was commonly rumoured that many sales of horses

had taken place a short time before the Show ; but this would
hardly seem to account for this steady and progressive rise in

the percentage of absentees since 1885.

In conclusion I wish to offer my most cordial thanks to all

the colleagues with whom I have been associated during my
term of office, to the Assistant Stewards (to whose invaluable

help and tact we are indebted for any success in our parades of

stock and for a very general lightening of our labours), and to

the staff of the Society, for their cordial co-operation and gene-

rous help in the duties we had mutually to discharge. I can

only hope that my successors in office may be as fortunate in

this respect as I have been.

Reports of the Judges of the Various Classes of Stock.

Horses.

Report of the Judges of Shire Horses.

[Classes 1 to 4, 15 to 17, 26 to 28.]

Class 1. Stallions foaled before 1885.—A very middling class, the First
Prize horse (Mr. Freeman-Mitford's Lmifilnng Stock ') a A ery good one.

Class 2. Stallioyis foaled in 1885.—The tirfct tlu-ee good ones, the re-

mainder nothing to note. The First Prize horse (Lord Ilindlip's.^// Here)
Avas the ohampiou.

Class 3. Stallions foaled in 1886.—This class the test class of stallions

we saw.

Class 4. Stallion-': foaled in 1887.—A very good class. Several horses

in this class looked like coming to the front another day.

Class 15. Mares and Foals.—The first tliree prize animals in this class

had previously won Champion Prizes at the Royal and London Show.s,

and in this class we had the Champion Shire Mare of the day (Mr. Free-

man-Mitford's Chance).

Class '2Q. Fillies foaled in 1885.—This class was very good ; far superior

to any young class we had. We thought we were justified in asking for

two additional prizes.

Class 27. Fillies foaled in 1866.—This was a very good class, and several

very good fillies in it. We also recommended a fourth prize in this class.-

Class 28. Yeai-lin<j Fillies.—A good class as a whole.

W^iLLiAM Jonas,
John W'ills.

' For greater clearness, the names of the animals mentioned, witli tlieir

owners, have been added to the descriptions given by the Judges.

—

Ed.
'•' These extra prizes could not be granted by the Council.

—

Ed.
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Report of the Judges of Clydesdale Horses.

[Qasses 5 to 7, 18, 29 to 31.]

Classes 5 and 6

—

Stallions foaled in 1885 and 1886—were well repre-

sented and good, both as to number and quality.

Class 7

—

for Yearling Colts—was small in number, and not of liigh

merit.

Class 18

—

Brood Mares—were, on the eontraiy, of excellent quality, but

short as to numbers.
Classes 29 and 30

—

Three-year-old and Two-j/eai--old Fillies—were
also deserving of praise, especially the Fiest and Secoxd Peize animals in

each class.

Class 31

—

Yearling Filliex—was an exceptionally good class, and we
would call particular attention to the Fiest Peize animal (Mr. R. S. Scott's

Scott ifih Hose).

W. S. Paek.
ROBEET ReX^VICK.

Rej)ort of the Judges of Suffolk Horses.

[Classes 6, 9, 19, 32, 33.]

We wished all those that entered horees and mares for the Show at

Nottingham could have sent them. Notwithstanding, they made a very

good show, as compared with other breeds. There were not so many
exhibited as at Norwich, which there always ought to be at a Royal Show

;

but there has been a great demand for ' Sutfolks,' and many of the best were
sold. "We hope that at Windsor, next year, there will be the largest

exhibition of them that we have ever had, and that there will be more
classes, better prizes, and more of them given, for this pure and old-esta-

blished breed.

Class 8. Stallions foaled in 1885.—There were seven entries only, four

of which put in an appearance. No. 119 (Mr. A. J. Smith's Stochivell) was
first, and No. 117 (Mr. Horace Wolton's Emperor) second. The latter is a
good sort of a horse, and many outside the ring might consider him the

best, but he had that which is very objectionable in any horse, more especially

in the ' Suffolks,' which should be quite clean in their legs. No. 118 (Mr.

A. J. Smith's Samson) was Reseeve Noibee. No. 123 we thought went lame.

Class 9. Stallions foaled in 1886.—Ten horses were shown in this class.

Cl.ass 19. Mares and Foals.—Three mares and three foals only.

Class 32. Fillies foaled in 1885.—There were but two entries, and we
recommended that a Secoxd Peize should be given to No. 360 (Mr. S.

AVolton's<SV«rtr<). No. 359 (Mr. A. J. Smith's ^Sw/Zy) we awarded Fiest Peize.
Why the owners of three-year-old fillies do not show them we are unable
to say, as we know of several quite as good as the two that were exhibited.

Class 33. Fillies foaled in 1886.—The best class of ' Sufl'olks ' in the
Show, nine entries, and all sent. In addition to the two prize-winners we
Highly Commended one animal and Commended all the others.

Aethtje Wir. Ceisp.
John ^Iathew.

Report of the Judges of Thoroughbred Stallions and Hunters.

[Classes 10, 20, 21, 34 to 42.]

Class 10. Thoroughbred Stallions.—This was a good class. The winner
(Colonel Barlow's Bddur) and reserve (Mr. Burdett-Coutts's Truejit) were
very equal in merit, and it took us some time to decide on their final positions.
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Nos. 140 (Compton Stud Company's brides) and l i4 (Mr. Edwin H, Banks's
Moss Haick) were well worthy of their high commendations.

Class 20

—

Hunter Mares and Foals—was a fairly good class of average
merit, but contained nothing of very superior quality.

Class 21. Hunter Mares in Foal.—Only two mares were entered, but
these were exceptionally good in quality, and we therefore specially recom-
mended that the Second Prize should be given.

Class 34. Weight-carryin;/ Mares and Geldings foaled before 1884.—This
was only a moderately good class. The prize-winners were fairly good, and
well known in the Show ring, but as a rule those that possessed good quality

were deficient in bone to carry fifteen stone over a strong country.

Class 35. Light Weight Mares and Geldingsfoaled before 1884.—This was
qiute a moderate class, with the exception of the Fiesx Prize horse (Mr. T.

Crutcher's Huntsman), which was good, but he was better suited for fourteen

than twelve stone.

Class 36. Four-year-old Geldings.—This was a fairlygood class, the First
Prize horse (Lord Middleton's Beefeater) being an exceptionally nice animal.

Class 37. Four-year-old Mares.—A fairly good class, but small in

number: the First Prize taker (Mr. John Cooper's Wandering Maid) a beau-

tiful mare, and the Second (Mr. Jas. S. Darrell's Brunette) almost equally

good.

Class 38. Three-year-old Geldings.—This was a good clas{>, the Prize

animals being of exceptional merit.

Class 39. Three-year-old Fillies.—This was a fairly good class, but
small in number.

Class 40. Two-year-old Geldings.—A class of great merit, and large

in number. The average merit was perhaps as high as that of any class of

two-year-olds that ever appeared in a Show ring. The quality and substance

^vere both excellent.

Class 41. Tivo-year-old Fillies.—This was fairly good, but small in

number, and calls for no special I'emark.

Class 42

—

Yearlings—was very good, the First (Mr. N. H. Hodgson's
Rumtifoozleum) and Secoxd (31r. Charles Clarke's chestnut gelding) Prize
animals being of exceptional quality.

It must be a source of great satisfaction to all those who have been tak-

ing an active part in promoting the breeding of hunters, to note the very

excellent show of young horses which appeared in the various classes at this

Show, denoting as it does that there are mares still left in the country capable

of breeding good hunters, and that the distribution of sound well-bred sires

ifi already beginning to bear fruit which it may be hoped will rapidly increase

in quality and quantity in the course of a few years.

We cannot conclude our lleport without expressing our sense of the

admirable manner inwliich the Stewards of our department performed their

diflicult task, and lightened our labours by rendering us every assistance in

their power.
Coventry.
C. Rivers Bulkelet.
P. Albert Muntz.

Report of the Judyes of Coaching or Cleveland and Harness Horses.

[Classes 11, 22, 43 to 49.]

AVe considered the First Prize takers in each of the classes for coaching,

stallions, and mares, the only animals with good action.

There were very few animals in the harnass classes brought before us.

In Class 47, for animals exceeding fifteen hands there were five entries,
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but none put in an appearance. The two other classes were repre-

sented by a few animals with perfect action and old prize-takers that go the

round of the Shows and are bad to beat. This might be the cause of the

short entry.

We recommend the Council to consider if it would not be desirable, in the

interest of the breeders and for the purpose of increasing the entries, to make
a rule that no animal should take the same prize two years in succession.

We think it would have that eftect.

James Hohnsby.
Iloii£B Williams.

Report of the Judges of Hackneys and Ponies.

[Classes 12 to 14, 23 to 25, and 43 to 46.]

The Judges, in reviewing the classes which passed under their observa-

tion, consider that generally the entries were very creditable, and much above

the average. They noticed particularly in Classes 12 and 14 (Stallions),

23 {Mares above 14.2 tvith Foals), and 43 and 44 (Mares and Geldings), that

the winners were very superior in appearance, action, and breeding.

The Judges think the Exhibition was one which cannot fail to carry out

and encourage the desire and aim which the Royal Agricultural Society

have in view for the improvement of this class of horse.

Robert H. Bokeowes.
Alfred Ashwokth.

Cattle.

Report of the Judges of Shorthorns.

[Classes 60 to 57.]

We have great pleasure in reporting that the classes for male shorthorns

were well filled, and showed a high average of merit.

The Bulls calved in 1887 (Class 53) formed an unusually numerous class,

and we are glad to say that in our opinion the animals show evidence of

more robust constitution than has for some time been' observable at former
Shows. Bulls of practical merit were numerous, and there are many animals
likely to improve the stock of the country.

We were struck by the unusual quality of the Cows, and we consider the

three Prize winners to be magnificent types of shorthorns. The younger
classes of Heifers were large, and furnished the champion female shorthorn

(Mr. R. Thompson's Belle Madeline) as well as the Reserve. It will be
satisfactory to the Shorthorn Society, which is the donor of the champion
prizes, to know that the winners, particularly the old bull, were animals
well worthy of the distinction.

As a whole, the show of shorthorns at Nottingham alfords a most satis-

factory indication of the improvement which is being efiected in this leading

breed.

Bective.
J. W. Cruickshank.
Jas. How.

Report of the Judges of Hereford Cattle.

[Classes 58 to G6.]

Class 58. Aged Bulls.—A remarkably good class, headed by Mr. H. W.
Taylor's well-known Maidstone, closely pressed by Lord Coventry's Bare
Sovereign, both bulls possessing extraordinary substance, but having a slightly
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overfed appearance. No. 707, the Third Peize bull (Mr. Richard Edwards's
Magnet), is of surpassing quality and evenness of flesh, and would have teen
placed higher but for his weak head and neck.

Class 59. Bulls calved in 1885.—The First Prize, No. 712 (Mr. W. H.
Cooke's Grove Wilton 'drd), is a bull of great scale, heavy flesh, good quality,

and excellent masculine character, a little irregular on top, and faulty in flank.

The Second Prize, No. 713 (the Earl of Coventry's Rondeau), is a stylish

bull of good quality. The Third Prize, No. 715 (Mr. Rees Keene's Three

It's), is a useful stock bull.

CiAss 60. Bulls calved in 18S6.—First Prize, No. 719 (Mr. John Price's

Prince Alfred), is a remarkably good heavy-fleshed, short-legged, symmetrical
bull of beautiful character and quality, and is far ahead of the other exhibits

in this cla.=s. This bull is also awarded the champion prize for the best

Hereford exhibited. The Second Prize, No. 71G (the Earl of Coventry's

Golden Mine)-), is a good level bull.

Class (il. Bulls calved in 1887.—First Prize, No. 720 (Mr, A. E. Hughes'
Hoyal Head), is a stylish well-shaped bull of extraordinary scale and superior

quality. Second Prize, No. 724 (Mr. Thomas Fenn's Doionton Wilton), is

an animal with good top and beautiful touch. Third Prize, No. 721 (the

Earl of Coventry's Royal Ruler), is a level bull, somewhat plain in his hind

quarters.

Class 62. Cotrs and Heifers calved in or before 1884.

—

First Prize, No.
735 (Sir Joseph Spearman's Myrtle Gth), is an exceptionally good cow of

rare quality and nice character, but with rather weak thighs. Second Prize,

No. 729 (Her Majesty the Queen's Mabelle), is a capital cow, but not so

even as No. 735, and is also deficient in thighs. Third Prize, No. 734 (Mr.

James Rankin's Fortune-teller), is a very nice breeding cow, scarcely in

Showyard condition, which may be accounted for by her nursing a strong

calf.

Class 63. Coics and Heifers calved in 1885.

—

First Prize, No. 740 (Mr,

H. AV. Taylor's Cardiff Lass ^nd), is a nice-sliaped heifer, full of character

and quality. Second Prize, No. 736 (Mr. Ralph Palmer's Lightfoot), presses

No. 741 very closely, being a very thick heavy-fleshed heifer. Third Prize,

No. 738 (Colonel Bridgfords Princess), is also a good animal.

Class 64. Heifers cahed in 1886.—First Prize, No. 742 (the Earl of

Coventry's Roseicater), is a magnificent heifer, possessing great wealth of

flesh, of truly symmetrical character. Second Prize, No. 743 (Mr. J. H,
Arkwright's Ivivyton Lass 2Ath), is a gay stylish heifer, not quite right in

the rumps. Third Prize, No. 744 (Mr. "VVilliam Tudge's Xarfy Wilton),

strongly contested the second honours.

Class 65. Heifers calved m 1887.

—

FiestPrize, No. 753 (Mr. ReesKeene's
Blanche Banyham), is a very heavy-fleshed, beautiful-quality heifer, with a

good true back. Sixond Prize, No. 748 (Mr. A. E. Hughes' Princess), is

al.so a nice shapely-grown heifer, but dips slightly in the back and is not a

good handler. Third Prize, No. 747 (Her Majesty the Queen's Belle), is a

scaly deep-ribbed heifer, with exceptionally straight under-line. The whole
cla.ss is of luuisual excellence.

('lass 06. Bull and ftro Heifers, all calrcd in 1887.—The groups in this

Class had a very taking apiiearance. First Prize, No. 758 (Mr. II. F.

Russell's Sir U'illiam, Dorothy, and Queen Bess), though small, far sur-

passed the other exhibits in quality and touch, and matched exceedingly

well. Second Prize, No. 7('>0 (Mr. Steplien Robinson's First J^'ruifs, White

Spark (jth, and Red Spark (Uh), showed great scale but lacked quality. Nos.

759 (^Ir. A. P. Turner's Salisliury, Beatrice, and Veronica) and 761 (Mr.

John Price's Provost, Patient, and Dido) included animals of great merit, the

one heifer in 759 being especially good.
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We are of opinion that the exhibits of Hereford Cattle for excellence of

quality hare never been surpassed, there being a large number of high-clas3

animals, both male and female, of all ages.

s.uil. goode.
John Ceane,

Report of the Judges ofDevon Cattle.

[Classes 67 to 71.]

In compliance vrith the request of the Council that the Judges of the

several departments should make any special comment they may think fit on
the merits of the animals brought before them, we beg to say that, consider-

ing the great distance they had to be taken from their native home, the

different classes of Dev"ons were fairly well filled with specimens which did

their owners much credit. And though the names of Quartly, Davey,
Turner, and "Walter Farthing no longer appear in the catalogue as exhibitors,

still, when we have as substitutes and exhibitors Lord Falmouth, Sir W.
"Williams, A. C. Skinner, and otheis, it is imlikely that the Royal Society's

prizes could be won by Devons undeserv edly.

We, therefore, hope that the Society vdll continue its liberal encourage-
ment to this famous as well as ancient breed of cattle.

In making our awards we were imanimous in our endearoirr to give pre-

ference to those specimens which had the character, style, air, and quality

of flesh mostly resembling a thoroughbred.

We think it best to forbear offering remarks on the comparative points

of excellence of the exhibits, beyond expressing our opinion that tbe Fie^t
Pkize animals, particularly in Classes 67 and 69

—

Bulls—and 70 and 71

—

Heifers—though they somewhat lack in size and grandeur, represent, or very
approximately so, the correct type and character of the pure-bred Devon.

Saml. p. Newbebt,
T. Bbowx.

Report of the Judges of Sussex Cattle.

[Classes 72 to 76.]

The Sussex Cattle were well represented. In the Aged Bull Class (75)
there were eight entries. The First Prize was awarded to Xo. 801 (Mr. W.
S. Forster's Mikado), a well-formed bull of great substance : I^o. 799 (Mr.
Joseph Godman's Xobleman) was SEC0^'D, showing good quality and great

length, and the Third Prize winner (Mr. W. Wood's O.iford 2nd) is a com-
pact animal of good quality.

There was a good Class (73) of Yearling Bulls with twelve competitors.

Xo. 807 (Mr. J. Stewart Hodgsous bull by ' King Rufus ') shows substance

I
and quality, and is awarded the First Prizp. No. 816 (the Earl of Winter-
ton's Gold) is a level promising animal, and No. 8C9 (the Aylesbury Dairy
Company's Clancarfy) is of good substance.

The C'ojr Class (74) had nine entries, four of which were absent. Ko.
817 (Mr. W. B. Waterlow's £lsa) is a grand cow, and may be tenned the
champion of the breed ; No. 819 (Mr. Hodgson's Laura 7th) shows sub-
stance and quality, and No. 818 (Mr. Louis lluth's Lillg 2nd) is nicely formed,
not quite so thick in flesh, but of fine quality.

Class 75. Heifers calved in 1886.—No. 832 (Mr. W. S. Forster's
Parade) is a good level heifer with nice quality ; No. 830 (Mr. Godman's
Comely 9th) is also of nice quality, and No. 831 (Mr. Forster's Aco)-n) is

very useful-looking.

Class Td—IIeifers calved in 1887—has the largest number of entries, viz.



620 Bejoort of the Senior Steward of Live-Stock at Nottingharn.

15. The FiEST Prize winner, No. 849 (Mr. Barclay Field's Primrose), is a

good heifer ; No. 838 (Mr. C. B. Godman's Sunset) is of nice quality, and
No. 836 (Mr. Hodgson's Pride of the Family 7th) is a very level heifer with
line touch.

Alfred Heasman.
Edward Vickkess.

Report of the Judges of Welsh Cattle.

[Classes 77 to 81.]

The Welsh hreed of cattle showed up ia considerable force, and were
well represented. They show marked improvement on previous exhibitions,

many animals of great merit coming before us, especially Nos. 851 (Colonel

Piatt's Aj} Gwilym), 872 (Colonel Platfs Princess Tonet), 873 (the Earl of

Cawdor's Rosal ItJi), and 877 (Colonel Piatt's heifer). "We are of opinion

that this breed of cattle will grow in popular favour, owing to their great

hardihood of constitution. They are unquestionably adapted for cold

climates.

Saml. Goode.
JoHif Crane.

Report of tlie Judges of Red-Polled Cattle.

[Classes 82 to 86.]

The Red Polls were evidently the pick of those exhibited at the local

Shows, for there was scarcely a middling animal amongst them, and the

reputation of this rising breed was fuUv maintained.

Class 8-2—Bulls calved in 188-3, 1884, 1885, or 1886—consisted of six

good animals, but had neither a Davyson 3rd nor a Falstaff.

Class 83. Bulls calved in 1887.—As in the preceding Class, we com-
mended all the animals, the First Prize youngster (Lord Hastings' Viceroy)

being: of rather exceptional merit.

Class 84

—

Co^vs—was another good Class : the First and Second Prize
animals were especially good.

Class 85

—

Ilcifers calved in 1886—though it contained one of the best

animals, was the weakest Class of the breed.

Class 86

—

Heifers calved in 1887—was again a good Class, the First

Prize (Mr. J. J. Colmans Mar) being a gay level heifer that promises to grow
into a grand cow.

T. Brown.
Saml. P. Newbert.

Report of tlie Judges of Jersey Cattle.

[Classes 87 to 92.]

To make this report of interest to those who in the future may not, at

the time of reference, have a copy of the catalogue available, we have since

the close of the Show gone carefully through the skeleton Judging-books,

with the Show catalogue, and added the names of the animals, theii* ex-

hibitors and breeders.

The classes were of unusual excellence, and owing to the large number

of exhibits our work was one requiring much time and labour.

Class 87 consisted of twenty-eight Bulls, tioo years old and upicards.

To adjudicate upon them was an invidious task, and our difficulties were

increased by the excellence of the class generally. The Fik-st Prize was

awarded to No. 921, Chestnut Boy, exhibited by Mrs. Ilopwood of Ketton.
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He was a son of the celebrated bull " Nero du Coin," a prize-winner in Jersey

as well as in this country. He showed great quality and wonderful colour

and richness of skin. The Second Prize went to a very promising animal,

No. 930, Marius, bred and exhibited by Lord Londesborough, and the

Third Prize to a beautiful young bull, No. 035, Franciscan, bred by
Mr. J. S. Arthur in Jersey, and exhibited by Mr. J. R. Corbett, of More
Place, Betchworth, wliich was second in his class at the Royal Counties

Show at Bournemouth, and first at the Bath and West 'of England Meeting

at Newport. No. 933, Frivol, bred and exhibited by Mr. W. E. Budgett, of

Stoke Bishop, was Highly Commended and Reserve Number. The
Highly Commended animals were No. 924, Griffin & Co.'s Prophet; 927,

Mr. William Alexander's Sir Richard; and 929, Mr. Hugh C. Smith's

DuT<e Martyn (all bred in Jersey by Mr. "^^^illiam Alexander, of Grasfort,

the two first sent direct by island exhibitors, the latter purchased by
Mr. Hugh C. Smith last season) ; No. 940, Temptation, bred by Rev. J. C.

Plattin in Norfolk, and exhibited by Mr. John E. Groom, of Great Wal-
singham ; and No. 931, Dog Fox, bred by Mr. J. Cardus, Southampton, and
exhibited by Mr. Brutton, Yeovil, a victor in many a contest, but whose age

tells against him. The Commended animals were No. 914, Eanksborough,
bred and exhibited by Mr. E. II. Baldock, of Melton Mowbray ; No. 919,
Khedive's Boy, bred by Mr. W. Amy, of Jersey, and exhibited by Mr. Thns.

Shaw, M.P., of Halifax, Yorkshire ; and No. 932, Gordon, bred and exhibited

by Mr. Joseph Brutton, of Yeovil.

Class 88 was for Yearling Bulls. The First Prize fell to No. 965,

Hamilton, bred by Mr. J. C. Hamon in Jersey, and exhibited by Mr. W^m.
Arkwright, of Sutton Scarsdale, Derbyshire, a bull showing great quality

and rich colour. He promises to be an animal likely to acquire distinction,

not only in the show-ring but in the herd. The Second Prize went to

No. 942, Bessie's Boy, bred and exhibited by Mv. G. Simpson, of Wray Park.

He is a finely-grown and consequently for the moment a somewhat un-
shapely bull. The Third Prize fell to No. 948, Hamley, by Mr. James
Blyth's " Wolseley's Glory 2nd," bred and exhibited by Mr. S. Baxendale,
of Bonningtons, Herts, a small animal which owed his position among many
much more forward competitors to his extraordinary symmetry and quality,

a confirmation of his previous performance at the Royal Counties Show at

Bournemouth, where he was first. No. 967, Grouvilles Champion, bred by
Mr, W. G. Aubyn, of St. Saviour's, Jersey, and exhibited by Mr. W. D.
Tucker, of Southampton, was Reserve and Highly Commended. This bull

had already taken two first prizes on the island as well as the first prize at the
Oxfordshire Show at Abingdon, the only place in England where he had
previously been exhibited. Many of the animals in this Class were of
exceptional quality. Tlie Highly Commended were No. 946, Lemon Peel,

bred and exhibited by the Hon. C. R. G. W. Bampfylde, a beautiful specimen
of a yearling bull and a credit to any breeder in this country ; No. 966,
Royal Gem, bred and exhibited by Capt. Le Brocq, of Jersey; and No. 968,
Jubilee Day, bred and exhibited by Mr. W. 1). Watson, of Knutsford,
Cheshire. The Commended were No. 943, Monopolist, bred and exhibited
by Mr. G. Simpson, showing much of the quality of island animals ; No.
952, Royal Calyph, bred and exhibited by Mr. John Swan of Lincoln;
No. Qb-), Leonora s Laddie, bred and exhibited by Mr. 11. J. Cornish, of Sher-
borne, Dorset, having much of the quality of his celebrated dam ; No. 960,
Silver King, bred and exhibited by Mr. W. Alexander, of Jersey, a rich,

deep, and fine-skinned animal ; No. 963, Sunlight, bred by Mr. W. Alexander,
of Jersey, and exhibited by Mr. E. P. Fowler, of Southampton.

Glass 89. Cows in Milk or in Calf, calved previously to or in the year

J884.—Barely, if ever, has a better class of aged cowp been seen. The First
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Prize went to No. 987, Slack Bess, bred by Mr. J. Artbur, of Jersey, and
exbibited by Mr. W. E, Budgett, of Stoke Bishop, a cow witbout a particu-

larly taking bead and witb no special claims to beauty, but with an udder of
such shape and size that it was impossible to hesitate as to placing her in

the premier position. The Second Prize went to No. 970, Bessie, also bred
in Jersey, a well-known winner, and exbibited by Mr. G. Simpson, of

Reigate. The Third Prize was won by No. 971, Bos;/ 3rd, bred by Mr.
W. Alexander of Jersey, also exhibited b}' Mr. G. Simpson. This cow is a

daughter of Mr. J. Blyth's famous Bosi/, and destined to take a high posi-

tion hereafter. No. 983, Les Prairies Flandrine, bred by Mr. P. W. Picot,

of Jersey, and exhibited by Lord Londesborougb, was Highly Commended
and Reserve Number. This was a beautiful cow, and, but for the paucity

of prizes, entitled to a monetary honour. The Highly Commended cows
in this Class were No. 972, Lady Nina, exhibited by the Hon. 0. R. G. W.
Bampfylde, of Bretton Park, a lovely specimen of an old Jersey cow;
and No. 982, Frecoce 'ind, bred by Mr. T. Mourant, of Jersey, and exhibited

by Lord Londesborougb ; and the Commended were No. 97*), La Belle

Berf/ere, bred by Mr. P. G. Le Sauteur, of Jersey, and exhibited by Mr. C. J.

IL Tower, of lireutwood ; No. 977, Geranium, bred by JNIr. F. Bircham, of

Walton-on-Thames, and exhibited by Mrs. Hopwood, of Ketton, an English

Jersey Cattle Society's Gold medal cow ; No. 978, Clothd's Gem, bred by
Mr. F. lloissier, of Jersey, and also exhibited by Mrs. Hopwood ; No. 990,
Pretty Maid, bred by Mr. Firminger, of Jersey, and exhibited by Mr. Wm.
Adams, of Tuftley, Gloucestershire.

Class 90, for Cojv or Heifer in Milk or in Calf calved in the year 1885,
was also of exceptional merit. The First Prize went to No. 99(3, Butter-
maker's Daughter, bred by Mr. Robinson, of Jersey, and exbibited by Mr.
J. E. Groom, of Great Walsingbam, a beautiful heifer bred in the island

;

the Second Prize to No. 1002, Beauty, bred by the late Dr. Meadows and
exhibited by Mr. Hugh C. Smith, of Mount Clare, which might easily be
taken for an imported animal ; and the Third Prize to No. lOOO, Governess,

bred and exhibited by Lord Londesborougb. No. 994, Bozels Fuschia, bred
by Mr. J. Germain, of Jersey, and exbibited by Sir Humphrey de Traftbrd,

was Reserve Number and Highly Commended. The Highly Com-
mended animals were No. 1003, Stargazer 4th, bred and e.xhibited by
Mr. J. R. Corbett ; No. 1005, Scarsdale Rose, bred by Mr. Robin, of Jersey,

and exhibited by Mr. W. Arkwright, of Sutton Scarsdale; No. 1007,
Lindas Belle, bred by Mr. J. J. Le Gros, of St. Peter's, Jersey, and exhibited

by Mr. H. J. Cornish, of Sherborne, Dorset. The Commended cows were
No. 999, Hopbine, bred and exhibited by the Hon. Mrs. Cecil Howard, of

Great Missenden, Bucks, and No. 1008, Blue Stocking, bred by Mrs. Hunt,
of Stamford, and exhibited by Lord Rosslyn.

Class 91, for Heifers calved in the year 1886, consisted of forty animals.

The First Prize was easily won by No. 1036, Golden Lass 4th, bred by
;\Ir. J. P. Marett, Jersey, and exiiibited by Mr. E. P. Fowler, of South-
ampton, a heifer rather dark in colour but of great richness and symmetry.
The Second Prize went to No. 1009, Pandora lOtb, bred and exhibited by
Mr. G. Simpson, and the Third Prize to No. 1026, Madeira '3rd, bred by
Mr. E. Renouf, of Jersey, and exhibited by Mr. H. .T. Cornish. Either of

these three animals would be a credit to any herd. There were no less than

11 Highly Commended animals, viz.. No. 1013, Milkmaid ]3th, bred by
Mr. G. Simpson and exhibited by the Hon. C. R. G. W. Bampfylde; No. 1015,

Mabel, hred by ^[r. W. Peel, of Uickmansworth, Herts; No. 1017, Wolseley's

Jnnette, bred by Mr. .Tames Blyth, of Stanstead, Essex, and exhibited by
Mr. Salisbury Baxendalo, of Bonningtons, Herts; No. 1022, Wrangler

»

Fancy, bred and exhibited by Mr. G. W. Palmer, of Reading; No. 1028, Try
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2n(l, bred by Mr. Langlois, Jersey, and exliibited by Mr. Cornish, of Thornford,

Dorset ; No. lO-U, Cicero's ISult.an, bred by ilr. J . P. Marett, of Jersey, and
exhibited by Mr. E. P. Fowler, of Southampton (this animal was Reserve
Number) ; No. 1037, Improved Ath, bred bv Mr. John Trachv, Jersey, and
e.xhibited by Mr. E. P. Fowler; No. 1039, Attolia -Iiid, bred "by Mr. T. P.

Gallechau, of Jersey, and exhibited by Capt. Le Broeq, of Jersey; No. 1041,

Baij Leaf -Itk, bred by Mr. P. Arthur, of Jersej-, and exhibited by Capt. Le
Urocq, of Jersey; No. 1044, Ettic, bred by Mr. T. Biampied, of Jersey, and
exhibited by Capt. Le Brocq ; No. 1045, Leahf Horace, bred by Mr. Noel
de Gruchy, of Jersey, and exhibited by Mr. AV. D. Tuciver, of Southampton

;

No. lOiQ, Ladi/ Safety, bred by Mr. Elias ^';'.rdon, of Jersey, and exhibited

by Mr. H. D. Tucker. The following were Commended : No. 1010, Pandora
WtJi, bred and exhibited by Mr. CI. Simjison, and No. 1032, Sweet Viola,

bred by Mr. S. H. Hyde, of Sunbury-on-Thames, and exhibited by Mr.
Walter Barron, of Sefton Park.

Class 92

—

Heifer calved in the year 1887—was again a large class of

43 animals. The First Prize went to No. 1070, Fair Anyela, bred by
Mr. F. Le Brocq, Jersey, and exhibited by Mr. H. J. Coniish, of Sherborne,

Dorset, a very talcing calf. The Second Prize winner, No. 1050, Lady
Godiva, bred and exhibited by 3Ir. G. Simpson, ran the lirst very close, but
she was scarcely of equal quality ; and the Third Prize, No. 1065, Fancy's

Pride, bred and exhibited by Mr. G. W. Palmer, of Heading, was again

rather coarser but a very nice heifer. No. 1093, Mildred 1th, bred and
exhibited by Mr. J. R. Corbett, was Reserve Number and Highly Com-
mexded. The ILghly Commended heifers were No. 1052, Alice, bred and
exhibited by the Hon. C. R. G. W. Bampfylde

; No. 1053, Her Majesty,

bred by the late Mrs. Malcolm, of Lyndhurst, and exhibited by Miss
Margaret Peel, of Rickmansworth : No. 1071, Neros Derby 2nd, bred by
Mrs. Lee, of Penshurst, Kent, and exhibited by Mr. H. J. Cornish ; No.
1072, Jubilee Queen, bred and exhibited by Mr. H. J. Cornish ; and No. 1,091,

Lady's Pride, bred by Mr. M. Pinel, of Jersey, and exhibited by Mr. W.
D. Tucker, of Southampton. The Commended were No. 1057, Barton Rose,

bred and exhibited by Sir H. De Trafford, Bart., of Trafibrd Park ; No.
1073, Brarjya's Daisy, bred by Mr. Louis L. Vaufre, of Jersey, and exhibited

by Mr. H. J. Cornish ; No. i076. Fame, bred and exhibited by Mr. H. J.

Cornish ; No. 1080, Tiai'a, bred and exhibited by the Duke of Portland

;

No. 1083, Doy Violet, bred and exhibited by Mr. \V. Barron, of Sefton
Park ; No. 1088, Scarsdale Dairymaid, bred by Mr. W. Alexander, of
Jersev, and exhibited by Mr. W. Arkwright, of Sutton Scarsdale; and No.
1000, Belle of Suffield 3rd, bred by Mr. A. Goold, of Jersey, and exhibited

by Capt. Le Brocq.

In conclusion, we should like to say that milking propei ties were the
maiu points which influenced our decisions, and that it is for its dairy qualities

that tiie Jersey breed deserves the reputation it is rapidly earning. Consider-
ing the very large number of animals exhibited in the various classes, and
the prizes which we had to distribute among a few meritorious animals,
leaving out many others which approached the selected ones very closely in
symmetry and quality, and which by other Judges might have been con-
sidered superior, we hope that the Society, at their next meeting at
Windsor, the centre of a district in which the breed abounds, will see their

way to increase, not only the amount, but tbo number of prizes.

We may mention that Mr. Hugh C. Smith, of Mount Clare, Roe-
liaoipton, assisted us in Chvsses 88, 90, 91 , and 92, and that in consequence of
a differ.mce of opinion between us in Class 87 (for old bulls), we called in
the assistance of the umpire.

Walter Gilbey.
Thomas Falla, Jun.
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Summary of Jersey Cattle exhibited.

Ko. and Qass
ITo. of
entries

Home
bred bred

Home bred Island bred

Prizes
Com-
menda-
tions

Prizes
Com-
menda-
tions

BulU
87 Old bulls . . .

88 Yearlings . . .

Total Bulls .

Coirg

90 3-year-old . . .

91 2-year-old . . .

92 Yearling....

Total Cows .

28
27

12
19

16
8

1

2

1

4

5 1

4
4

55 31 24 3

1

9 } 3 8

23

16

40
44

5

8

19
38

18
8

21
6

2

I 1

2

1

3

6
9

3

1

2 1

1

6
3

1

7

4

123 70 53
1

^ 19 20

Eeport of the Judges of Guernsey Cattle.

[Classes 93 to 97.]

TS'e had 52 of this breed brought before us for adjudication.

In Class 93

—

Bulh cab-ed in 1SS3 to 1886—the animals were of fairly

average merit. Xos. 1098 (Mr. H. S. Morris's Xorman'). 1097 (Mr. W. A.
Glvun's Hopeful), 1103 (Sir Francis Montefiore's Sir Francii\, and 1096
(Mr. George Long's Original) Tvere in our opinion unquestionably the best

bulls in the class, and were awarded Fiest, Secoxd, and Third Prizes and
Reserte NrMBER in the above order.

In Class 94

—

Young Bulls—there wa^ a good and level lot of young
animals, without any one of extraordinary merit. It is worthy of remark
that twin-brothers were awarded the tirst and third places.

Class 9-5

—

Cows or Heifers in Milk—was by no means a good or tvpical

group of the breed, the First Prize. No. 1119 (Mr. 11. S. Morris's Blossom),

being by far the best, although some person.s may take exception to her black

nose.

Class 96. Heifers calved in 1886.—In this Class the quality and cha-

racteristics of the breed were better and more decided than in any of the

foregoing. AVe would mention, however, that though we commended Xo.

1136 (TMr. AV. D. Tucker's Bosi/ of Caloi.<) for her very promising dairy

properties, we consider her colour (pale-red and white) is against her as a

typical Guernsey.

Class 97

—

Heiffrs cah td in 1887—was an unusually large and promising

Class, when we remember that this breed is but little known in the northern

counties, though its hardy character and excellent dairy properties only

require to be more widely known to increase its popularity.

J. G. S. Nichol.
G. Xevile Wtatt.
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Rpport of the Judge of Dairy Cattle.

[Classes 98 and 99.]

OliASS 98

—

CoxDS of the Shorthorn type—was well represented, the whole
number of cows possessing excellent merits both as dairy cows, also for

fattening purposes. I strongly recommended a Third Prize in this Class,' as

the whole were an exceptionally good lot.

Class 99. Heifers of any breed or cross under three years old.—The
number forward in this Class was disappointing, but the quality was very
good indeed.

I would respectfully suggest that two Judges be appointed in future for

these Classes, instead of one.

Thomas Caeeick.

[For Eeport on Dairy Cattle Competition in Classes 100 and 101, see

page 639].

Sheep.

Rej)ort of the Inspectors of Shearing.

AVe have this morning (July 9) finished our inspection of Sheep-shearing

at this Show. We have carefully gone over the very large number of sheep

shown, and beg to report, with great satisfaction to ourselves, the continued
improvement we find in all Classes. The appearance of some odd lots of

the heavy-growing woolled-sheep—at first glance—drew our close attention

to more minute examination, which proved to us that the whole of the sheep
in the Yard have been shorn to the satisfaction of your Inspectors. We
recommend the Council to pass the whole, and to make a clean sheet for

1888.

We did draw attention of some shepherds to some little faults we found,

but not to such an extent as to warrant us to recommend disqualification in

any one case.

William Jobson.
J. B. Workman.

Report of the Judges of Leicesters {Classes 102 to 105), Cotswolds

{Classes 110 to 113), and Lincolns {Classes 114 to 117).

Class 102. Leicester Tivo-shear Rams.—We consider the animals
exhibited in this Class to be of exceptional merit.

Class 105. Leicester Shearlinff Ewes.—All the Peize and Commended
pens are of very great merit.

Class 110. C'otswohl Tiro-shear Rams.—All good sheep.

Class 111. Cotswold Shearling Rams.—A small but good Class, not
equal to those entered in the preceding Class (llOj.

Class 112. Cotsivold Ram Lamhs.— NVell-grown lambs, and very pro-
mising.

Oi,AR3 114. Lincoln Two-shear Rams.—A very good Class, the First
Peize sheep being exceptionally good.

Class 115. Lincoln Shearling Rams.—A very numerous Class— 3G
sheep exhibited. The number of commendations (eiglit) shows our opinion
of the high character of the Class. The merits of the prize-winners were
very equally balanced, and were well worthy of the large prizes given.

Jno. Percy Clark.
W. T. Gakne.
H. Mackinder.

' This extra prize could not be granted by the Council.—Ed.
VOL. XXIV.—S. S. S S
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Report of the Judges of Border Leicester and other Short- woolhd
Sheep.

[Classes 106 to 109, and 141 to 143.]

The Judges have much pleasure in remarking the great improvement in

the whole class of Border Leicesters, both in number of entries and quality

of sheep.

In Classes 141 to 143 the Judges could not come to a satisfactory

conclusion, owing to there being so many different varieties of breed, which.
,

could not fairly be brought into the same competition.
,

JoHX Davisox.
Geo. Rea.

Report of the Judges of Orfordshire Down Sheep.

[Classes 121 to 124.] I

Class 121. Tivo-sJiear Bams.—Nothing exhibited calling for special

notice.

Class 122. Shearling Bams.—In a Class numbering twenty-seven
i

entries some excellent specimens of this useful breed of sheep were exhibited—
j

indeed, so good were they, the Judges felt that they could not do less than I

commend the whole Class, and also recommend that a Third Pkize be given.

Class 123. Bam Lambs.—On the whole this was a satisfactory class.

Class 124. Sltcarling Ewes.—This was an exceptionally good Class, all

the exhibits, in addition to the prize peus, being Cojimexdep.
The Judges wish to place on record that in their opinion tlie present

exhibition of Oxfordshire Downs is one of the best that has ever been held.

W. 1). Little. i

Nathaniel Stilgoi;.
j

Report of the Judges of Shropshire Sheep,
,

[Classes 125 to 128.]

Shropshire sheep-breeders may congratulate themselves upon the fine

display the representatives of that breed have made at Nottingham.
|

Class 125

—

Two-s/iear Bams—comprising twenty-four entries, with few
i

absentees, would be considered a numerous Class. The First Piuzi; w;i3

awarded to the fine ram (Mr. Joseph Beach's BoyalJiihilee), the winner in the

Shearling Class last year at Newcastle-upon-Tyne. The Second Prizi;, No.

1433 (Mr. John Harding's Zorrf Cardigan), is an animal of beautiful quality,

even and compact throughout, with good Shropshire character. The Third
Prize, No. 1423 (Mr. F. Bach's ram), is a massive sheep, with fine outline

:

had he possessed a better head he would have been hard to beat. The
Fourth-Prizk winner was No. 1431 (^Mr. A. S. Gibson's Bidwell Brince), a

rather small i^heep of beautiful quality.

Class 120

—

Shearling Bams—comprised ninety-six entries, an immense
j

Class, and, with few exceptions, wonderfully good, and taking the Judges much
j

time to adjudicate the prizes. The First Prizi: fall to No. 1468 (Mr. A. E. !

Mansell), a ram worthy of the honours conferred upon him, being even and ,

true throughout, and possessing all the attributes of a pure-bred Shropshire.

The Second Prize, No. 1521 (the l*]x(>cutors of the lato Sir Robert Loder):
j

big, with good flesh upon short legs, and only beaten for First Prize by the
j

excellent quality of the winner iu the Class. Tlie Third, No. 1480 (Mrs. '

l')arrs), a compact sheep, of nice quality and great scale. The Fourth, No.
|

1514 (.Mr. Joseph Beach), was a ram also of wonderful quality; rather too
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fine in the head and neck. The number of Highly Commended (12) and

OoiiMEXDBD (15) animals in the Class testified to its greneral excellence.

Class 127

—

Ram Lambs—containing twenty entries, some of which are

of great merit. The FiKsx Pkize, No. 1551 (Messrs. T. and S. Bradburne) : a

pen of great muscular lambs, promising to make good sheep. The Secosd
No. 1560 (the Executors of the late Sir Robert Loder): strong, lengthy

lambs, likely to make heavy sheep. The Third, No. 1554 (Mr. Richard
Brown), are upon a smaller scale, with nice quality. The Foitrth, No. 1550
(Messrs. T. and S. Bradburne), were also useful lambs, not very well

matched.
Class 128

—

Fit-e Shearlinff Eices—contained twenty-four entries, which
caused the Judges considerable trouble to award the prizes. Seldom has this

Class been so numerous and generally good. The Fiest Prize, No. 1589 (Mr.

P. Albert Muntz, M.P.), are fine specimens of this popular breed, being well

matched, with good coats and heads. The Secoxd, No. 1586 (Mr. Thomas
S. Minton), were very thick, compact, and symmetrical, showing good
constitutions, likely to thrive in any climate. The Third, No. 1574: (Mr.

AViUiam F. Inge), were big, roomy ewes of great size and good character.

The Fourth, No. 1592 (Mr. Joseph Pulley), were well-matched, with good
heads and short legs.

Several of the highly commended and commended pens in the Shrop-
shire Classes are but little inferior to the prize-takers.

Peter Eteeall.
JoHx Edwd. Farmer.

Report of the Judges of Southdoivn Sheep.

(Classes 129 to 132.)

Both numerically and in point of merit this breed was well represented

there being no less than sixty-eiglit entries in the four Cla.s.ses.

Class 129. Tico-Khear Rams.—The First Prize ram, No. lG10(Mr.EdwiH
Ellis), barring his necit, is a remarkably tine, well-formed animal, with a

particularly good leg-of-mutton. The Second Prize, No. 1607 ( Mr. J. J.

Colman), a smart sheep, and carries his head well. The Third Prize, No.
1594 (H.R.H. the Prince of Wales), exhibits masculine character, but is

a bad walker. Seven others also gained distinction, being either highly
commended or commended. Amongst the latter was a ram which would
have stood much higher had not nature endowed him with a hairy breech.

Class 130. Sheai-lim/ Tirtwis-.-- There were twenty-seven entries, some of

which, for the credit of the breed, would have been better absent. The First
Prize goes to No. 1634, and the second to No. 1035 (both Mr. J. J. Colman's),

two sheep of nearly equal merit. Probably next year the.se two, if shown,
may change places, inasmuch as the First Prize animal has already rather

a protuberant paunch. The Third Prize falls to No. 1613 (H.R.II. the

Prince of "Wales), a strong useful sheep. In addition to these, eight good
rams received recognition at our hands.

Class 131. Pevs of Three Ram Lambs.—Judging from the greasiness

of their coats, some of the lambs appear to ha\ e been housed, '^^'e strongly
deprecate this premature forcing. We awarded First Prize to Pen No.
1640 (Mr. Alfred Heasman). These were sent, we should say, in a natural
state, and are well-grown lambs, although apparently older than the rust.

In the Second Prize pen. No. 1047 (the Pagham Harbour Co.), two are
good lambs, but the third is an indifferent one. We Highly Commended
two more pens.

Class 132. Fens of Five Shearlimj Ewes.—These were so uniformly excel-
lent that we had much pleasure in commending the whole Class. The First

s s 2
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Peize pen CDuke of Riclitnond and Gordon), possibly the smallest sheep
iu the Class, were notwithstanding such perfect specimens of the Southdown
type, and altogether of such sweet feminine character, that we could not do
otherwise than award them the premier position. The Second (Mr. J. J.

Colman) and Third (Mr. Edwin Ellis) prize pens had not much to choose
between them, the whole ten being beautiful ewes.

We desire to express our opinion that on this occasion the females were
far away better than the males.

Manfred Biddell.
Thomas Fulchbk.

Report of the Judges of Ilamiishire, Suffolk, and other

Short-woolled Sheep.

[Classes 133 to 136, 137 to 140, 141 to 143.]

Class 133. Hampshire Two-shear licnns.—The First Prize winner (Mr.

Henry Lambert) : a good heavy sheep, with good wool and quality. The
Second Prize (Messrs. C. and T. Coles): useful, but hardly well enough
covered, and not quite good behind. Third Prize (Mr. Frank R. Moore)

:

a short sheep, not good iu wool.

Class 134. Shearlinf/ Bams.—First Prize (Mr. Henry Lambert) : deep,

but has the fault of all the Class in being light in leg. Second Prize (Mr.

Frank 11. Moore) : long and kind, but might be covered better
;

good

coat. Third Prize (Mr. Robert Coles's Youni/ Victor), a useful slieop, but

light in thighs. Reserve (Messrs. C. aud T. Coles) : best back in the Class

;

lacks size, and has a bad dock.

Class 135. Ham Lambs.—Class fairly represented, but in each lot, two

out of the pens were far better than the other, which somewhat spoiled the

Class.

Class 13G. Shearlinij Eu-cs.—Three first pens very good. First pen (Mr.

H. Perry Keene) : two ewes, rather dark rouud the ears, very good bodies.

Second pen a trifle short.

Class 137. Suffolk Two-shear Hams.—A fairly represented Class.

No. 1693 was disqualified because, in our opinion, he was suflering from

hereditary disease.

Class 138. Shearlim/ Sams.—First Prize winner (Marquis of Bristol's

Van Tramp 5l.h), a very nice sheep, with good quality and wool ; we think

the wool in this Class should be more free from grey.

Class 13'J. Jiain Lambs.—A good Class. First Prize (Marquis of

Bristol), will grow into a grand .sheep. The best lamb iu the Class was in

the reserve pen (Earl of Ellesmere.)

Class 140. Shearling Ewes.—First Prize pen (Marquis of lyrist ol), nice

quality, but badly covered. Second Prize lot (Mr. Joseph Smith), plenty of

size, but one had a very bad coat.

Francis P. Brown.
George King.

Wool.

Report of the Judye of Lincolnshire Long Wool.

[Classes 144 and 145.]

I have to report that the whole of the fleeces shown in Classes 144 and

145 were of the true lustre type, very well bred, and well handled.

Of the he-hog wools, lots 1730 (Mr. George Marrie) and 1733 (Sir J. H. 1

Thorold, Bart.) were all strong and sound, but the she-hog wools, 1734
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(Mr. G. Harris) and 1738 (Mr. John Pears), were somewhat weak, and in

some of the fleeces the staple would hreak ahout the middle. This is a more
seiious fault in lustre wool than in any other sort. The wools which won
the First and Second Peize in both Classes were very near in point of ex-

cellence, and both were wools which left little or nothing to be desired from

a wool-trade point of view.

It seems a pity that in the midst of such a good lustre-wool growing
district as Nottingham there was not a larger entry for these prizes. Bright

wool makes in proportion as good a market price as other sorts, and it

is highly desirable to keep up its peculiar qualities and characteristics,

although they do not command for the moment the higher proportionate

rates current some years ago. I would recommend that in future competi-

tions, where there are two prizes, that one should be given for hog wool and
the other for wether, or wether and ewe wool. Ile-hog and she-hog are to

the wool manufacturer meaningless distinctions. There seems to me to be
more merit in producing a well-sustained ewe fleece than in producing ex-

cellence in wool of the first shearing.

John W. Tubnee.

Pigs.

Report of the Judges of White Pigs.

[Cla s.^3 14G to U9, 150 to 153, and 154 to 157.]

LA.EGE WHITE BREED.

Class 146. Boars, farrowed in 1887.—A fair Class; first- and second-
prize animals (both Earl of EUesmere's) are good representatives of the
breed.

Class 147. Boar Bigs,farro%oeil in 1888.—The Prize pigs are of ordinary
merit.

Class 148. Breeding Sows.—A. grand Class of breeding sows; the prize

animals are of exceptional merit, and the remaining exhibits good.
Class 149. Breeding Sow Pigs,farroiced in 1888.—The first- and second-

prize pens are good, and show much quality.

MIDDLE WHITE BREED.

Class 150. Boars, farrowed in 1887.—With the exception of the Prize
animals, this is a moderate Class.

Class 152. Breeding Sows.—A good Class; the First Prize sow (Mr.
F. A. Walker-Jones' Lillg) is a fine specimen of the middle breed ; the other
prize-winners are smaller, but have considerable merit.

small WHITE BREED.

Class 154. Boars, farrowed in 1887.—There are two good boars shown,
but the remaining entries are moderate.

Class 155. Boar iY//s.—Two entries ; the First Prize pigs (Earl of
EUesmere's) are not good specimens of the small white breed.

Class 15(3. Breeding Sow Bigs.—There are some excellent sows shown
in this Class ; the First and Second Prize winners (both Hon. Mrs. Meynell
Ingram's) are especially good.

In consequence of the number of disqualifications in the younger Classes,
the competition among white pigs is not so strong as we have seen at former
Shows of this Society.

Geoege Mangles.
William Tait.
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Report of the Judges of the Berkshire, Black and other Coloured Pigs.

[Classes 158 to 161, 162 to 165, 166 to 169.]

The pigs in the Black and other Classes call for no special remark, ex-

cepting the Berlishire Breeding Sows (Class 160), and the Pens of three

Small Black Boars (Class 163).

BEEK8HIEES.

To take the Classes in rotation, we may say that the Berkshire Boars,

farroicedm 1887 (Class 158), were a small Class ofmedium quality, the Fiest
Prize going to No. 1817 (Mr. Alfred E. W. Darhy's Terrick Briace), a long

and useful, though rather coarse pig, which had the defect of drooping ears,

with one of them partly white. The Second Peizk, No. 1815 (Mr. Arthur
S. Gibson's Knight Errant), was of better Berkshire quality, but small for

his age, and rather drooping behind. No. 1816, the Reseeye (Mr. J. P.

King's Tanker ville), was a nice style of pig, but light round the throat.

No. 1819 (Mr. N. Benjafield's Fair Trader) would jjrobably have taken a

ditt'erent place if his age had not been several mouths under that of liis

competitors.

There were only four entries in Class 159

—

Boar Bigs—and neither quite

.oatisfactorv ; an rmlevel inferior pig spoilt the appearance of Pen No. 1823
(Mr. Nathaniel Benjafield), which was awarded the Fiest Peize. The
Second Peize pen ('Slv. Alfred Darby) was also spoilt by one animal with

an unsightly head, whilst all three were too light in their gammons, but

otherwise were rather taking and of nice quality. "We could not allot the

IvESEEVE NvMBEE, as we Considered we must have withheld the Prizes it'

there had been nothing before the remaining pens.

Class 160

—

Breeding Soics—was really a strong one in sixteen entries

;

scarcely one would have been marked off as of not sufficient merit if they

had beeu within distance of the prize. Drafted to half their number they

were certainly a grand lot, and we had some difficulty in deciding between
No. 1834 and No. 1839, the former (Mr. Alfred Da'rby's Trafford Maid)
eventually taking First, and No. 1839 (Mr .N. Benjafield's Blanche) Second

;

No. 1830 (Mr. J. P. King's Ladg Dorcltester) standing a verv good Thu-d.

In Class 161— Pens of three Berkshire -Sojcs—Nos. 1843 (Mr. T. S.

Minton) and 1841 (Mr. Alfred Darby) were almost a perfect match, both

exceedingly nice quality. Pen No. 1840 (Mr. Arthur S. Gibson) contained

much the largest pigs in the class, but they were not even on their backs.

OTIIEE BLACK BEEEDS.

AVith two of the best entries disqualified, Class 162—i?on;-s fan-owed in

1887—came before us as a very poor one.

Class 163

—

Boar Bigs farroiced in 1888—showed a decided improvement.
There were only three entries

;
still, as a class, they were unusually matching

and perfect, not one in the class that did not stand out as a ])roniising young
boar on his own merits. We mention this feature as not of frequent occur-

rence with nine animals iu the same Class.

Both the breeding sows and pons of three sows of this breed (Classes

164 and 165) were very short entries.

TAirwouTH.

This breed is evidently becoming more popular, and, wo take it, for tliis

reason ; with carcfid breeding they appear to be gradually losing the dis-
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advantiig^ of being bard-feeders!. It was the general opinion—and we quite

indorse it—that a large proportion of the Tamworths at Nottingham sho^^•ed

a great improvement in this respect.

Joseph Smith.
Hebek TIumfkey.

[For Reports on Poultry- Classes see page C44.]

Bee Department.
Rejwrt of the Judges of Hives, Honey, and Bee Ajipliances.

It may be fairly claimed for the Bee Department of the " Royal " Show
at Nottingham that it was one of the most attractive and most numerously
attended, in the successful meeting of 1888. Judging by the crowded state

of the manipulating tent, and the general interest taken in the very large

display of bee appliances on view, particularly on the last two days of the

show, there can be no doubt that bee-keeping has made a considerable im-

pression on the minds of the agricultural population.

Hitherto farmers have been disposed to look askance at bee-keeping,

evidently considering it either so small a matter as to be unworthy of atten-

tion, or that the difBcidties attendant on success in honey production are

too great for them. Besides these, some few farmers, to our own knowledge,
have looked upon bees as positively injurious to their crops

;
arguing that

what accrues to the bee-keeper is lost to the farmer, in fact, that the nectar

extracted by bees from, say clover bloom, is so much produce stolen from
him. It is gratifying, however, to find these prejudices rapidly dying out

;

the more enlightened intelligence of to-day admits that the last-named

grievance has no foundation whatever in fact. Not only so, but farmers are

—slowly, it is true, but surely—introducing bee-keeping on their farms as

being far more profitable than some other things requiring greater care and
attention than the keeping of a few colonies of bees.

"NVe know of nothing that can so readily be added to one hranch of
dairy-farming, i.e. milk retailing, as honey selling. Among at least a dozen
farmers in Lancashire, of whom we have personal knowledge, and who have
within the last year or two taken up bee-keeping, one in particular—who
runs three milk shandries—assured us that his only difficulty was in getting

sections of honey sufhcient for his customers. His men are asked " when
the honey will be ready," and it is freely purchased as soon as produced ; so

that the farmer here has what so many lack, viz. a good market for his

produce without seeking for it. We were also much interested of late,

while passmg through the market at Carlisle, where on market days small
farm-produce is sold, to see a farmer's wife busy selling sections of honey
from her own farm, to the evident envy of her neighbours, who had only
eggs, butter, &c., to offer.

In short, the Shows of the British Bee-Keepers' Association have made
an impression on the mind of tlie farmer, which in these times of agricul-

tural depression is beginning to assert itself. There is no one from whom
the small farmer especially will so readily take a lesson as from one of his
own class, and this is just what he is now doing. So soon as a man makes
a few stocks of bees " pay well," his neighbour will take note of the fact

;

and he needs but to attend a " Royal " Show to see bees handled, and to
find hee-keepers ready and willing to give him all the information in their
power.

The form in which bee-keeping most commends itself to farmei-s is

not to embark extensively in the business, but to begin by keeping two or
three hives as an adjunct to the ordinary farm work, and advance accord-
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ingly as he finds it succeeds. This is the wisest course to adopt in all

cases.

It must have been a source of extreme regret to the promoters of the
Nottingham Meeting that the season of 1888, so far as honey production goes,

has been one of the very worst on record ; and as the authorities of the Show
Tery properly attach greater importance to the honey display than to the

department devoted to bee-appliances, the failure of the honey crop was a

great disappointment. It is, therefore, to be hoped the year 1889 will

—as according to precedent it should—be an exceptionally good honey year.

Bee-lceepers will then have an opportunity, of whicli they will not be slow
to avail themselves, for showing their produce.

Notwithstanding the adverse conditions named above, the display was
most creditable. Of honey, as miglit be expected, the quantity was small,

but of bee-appliances and objects of interest to bee-keepers generally, there

has probably never been so large a collection exhibited at any previous show.
The total number of entries nearly reached .300, and included no less than
ten collections of hives and appliances, the whole of which were staged. All

the leading manufacturers were represented, and every article shown was of

the most advanced modern type. In nearly all the classes for appliances

the competition was very keen, while many of the articles were so nearly

equal in merit that judging was not an easy task.

In concluding our report, we may say that taking the Bee Department
as a whole, it was both instructive and educational, and it is certain to bear

fruit in the interest of the classes for whom it was intended. The amount
of shedding allowed for the Department was greater than usual, but had the

whole of the entries been staged—as they certainly would have been, but

for the bad season—the space apportioned would have been quite inadequate
for the exhibits.

Geoege Eaynok
AVm. Broughton Cake.
Waltek Makxin.

XXXI.

—

Tleport of tlie Steward of Lairijing and Ponltri/ at

Nottingham. By Sir John Thoeolu, Bart., Syston Park,

Grantham.

The period of three years for which, by favour of the Council,

I was in 188G appointed Steward of Dairying, having now ex-

pired, it becomes my duty to present a report on this most

useful and instructive feature ofour Annual Shows ; and in doing

so, I wish to thank those officials of the Society whose constant

assistance has enabled me to carry out the duties of a department

in which I take the greatest interest, and which in the past has

been, and will in the future still more be, of material assistance

to the British farmer.

The NorrmoHAM WoRiaNG Dairy.

The Working Dairy has been so often and so fully described

in past numbers of the Journal, that there is no necessity now to

speak of its genei'al scheme and objects in any detail, and it
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must suffice to say tliat each successive year appears to reveal a

greater interest by tlie public in its operations.

The Council having determined to institute a competition of

butter-makers in connection with the Nottingham Meeting, it

became necessary this year to make considerable alterations in

the arrangements. As it was hoped that the entries would be

numerous and that the whole of the floor space would be required

by the competitors, the articles shown in the Dairy were restricted

as much as possible, and all apparatus requiring power to drive

it was excluded. The entries were unfortunately few, and by

placing the churns used in the demonstration at one end of the

dairy, ample space was obtained.

The dairy Avas roofed with Messrs. Major's patent tiles, which

looked well, and were water-tight and cool. But as the dairy

faced the north, and everything had been done to provide for the

hot weather we have usually had to contend with, it soon became
apparent that it was mucla too airy for the chilly breezes we
were to encounter at Wollaton Park. Cream placed in the churns

at the usual temperature, and churned on the most approved

principles, took an inordinate time to become butter, and fairly

puzzled all the professors. It was only by putting up canvas

screens and by closing the ventilators, that the dairy was made
tolerable to those who had to use it.

The milk, supplied by Messrs. Shardlow & Co. of Derby, was
of good quality, and was punctually delivered. Some very good
milk was purchased in the yard, and it is worth considering

whether in future an attempt should not be made to arrange

with the exhibitors to purchase all the milk their cows give

during the Show week at a price to be agreed upon beforehand.

The extreme simplicity of our engineering arrangements was
the cause of some trouble and delay. The pulley of the engine
lent by Messrs. Davey, Paxman, & Co. was too large for Messrs.

Freeth & Pocock's Victoria Separator, and a smaller pulley had
to be procured and fitted. It was only by the hearty co-opera-

tion of all concerned that the cream was separated by 9 o'clock

on Thursday night ; after this the engine (which really had no
Avork to do) ran as smoothly as possible, while supplying ample
steam for heating purposes, and the Separator did its work in a

most efficient manner. A small dairy was provided at the side

for exhibiting the Jersey and Dorset Creamers, to the former of

which the Judges of Miscellaneous Implements awarded a Silver

Medal.'

' The report of the Judges on these Creamers is inchided in the General
Report on the Miscellaneous Implements at Nottingham, the publication of
which is necessarily postponed until the next number of the Journal.—Eu.
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As usual, we Iiad some difficulty iu disposing of our skim
milk during the commencement of the Show, but charitable

persons in the town undertook to distribute it, and we were
informed that it was greatly appreciated. Later in the week
the demand for skim milk, for butter, and for the small French
cream cheeses greatly exceeded our supply.

Miss Smithard lectured to a very large and attentive au-

dience during the week, explaining the Normandy and Danish
systems of butter-making. She also made the French cream
cheeses, which seemed to be extremely popular at Nottingham,
and would be found to be much more profitable than butter

during the summer months.

Advantage was taken of the crowds which daily thronged

the stand to make a free distribution of some very plain and
practical Rules for Butter-making, which had been kindly di'awn

up for the Dairy Committee of the Society by its chairman (the

Hon. Cecil Parker), and which have since been issued with the

authority of the Committee on a printed sheet adapted for hang-

ing up in dairies.' These llules indicate so well the essentials

of proper butter-making, that I do not hesitate to reproduce

them below :—
Simple Rulesfor Butter-Mahinf/,

AVfish, in cold water, all dairy utensils to be used, such as churn, butter

worker, wooden butter hands, &c.
Now scald with hot water, wash again with cold.

Always use a thermometer.
The churn and cream to be at a temperature of SC^ to 58° in summer,

and G0° in winter.

^'entilate the churn freely and frequently during churning, until no air

rushes out when vent-peg is taken out.

Churn at 40 to 45 revolutions per minute.

Stop churning immediately the butter comes. This can be ascertained

by the sound ; if in doubt, look.

The butter should now be like grains of mustard seed.

Draw off the butter-milk, using a piece of straining cloth—so as to

prevent the loss of any butter—and ^^•ash the butter in the churn with plenty

of cold water. Turn the churn two or three times very gently, then draw
off the water, and repeat the process until the water dra'Nra olf is quite clear

and free from butter-milk.

Make a strong brine and pour into churn through a hair sieve. AVash
the butter thoroughly and draw ofl' brine; take the butter out of the churn

and put it on the butter worker, which use until every drop of butter-milk

is pressed out of the butter.

N.B. Never touch the butter with your hands.

' Copies of this sheet can be obtained at the offices of the Society at 1^/.

each or 6«. per 100.
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The BuTT£R-]\rAKiNG Competition.

Mention has been made above of the competition of butter-

makers which had been arranged by the Council to take place

during the Show, and which it was hoped would attract a large

number of candidates for the prizes offered. This was the first

actual competition that has been held under the auspices of the

Society, though in each of the three preceding years a "practi-

cal examination "'
of dairy-workers had been held in connection

with the country meeting, though before the actual Show days.

Perhaps I may be permitted, before speaking of this year's

competition, briefly to summarise the previous action taken by
the Society to encourage the proficiency of dairy workers, since

this happens to be the one feature of the Dairy Department that

has yet received no formal notice in the pages of the Journal.

In the report to the General Meeting of Members held

on December 11, 1884, it was announced that the Council had
decided to apply a portion of the Educational Grant to the

practical testing by an examiner of the skill of cheese and
butter-workers, in the hope, as expressed in the next report of

the Council, that " a scheme of practical examinations may tend

to the benefit of the dairy workers who obtain the Society's

cei'tificate of efiiciency, and at the same time lessen the difficulty

which dairy farmers find in obtaining competent persons to

make butter and cheese."

The examination took place in the Working Dairy at

Preston in July, 1885, during the week preceding the Show,
For the certificate of proficiency in cheese-making, no daiiy-

women, and only two young dairymen, competed. The ex-

aminers reserved their awards until after the cheese made had
become fully ripe ; and eventually reported that they did not
feel justified in recommending the grant of a certificate to either

competitor.^ For the Butter-making Certificate there were five

competitors, and the Examiners awarded the first prize of bl. to

a dairymaid, the second prize of ol. to a lad of fifteen, and the
third prize of 21. to a dairyman, commending another (female)

competitor.

At the Norwich Show in 1886, prizes and certificates were
offered for both Cheese and Butter Workers, subject, as re-

gards the former, to the entry of six candidates. As suflicient

competitors did not present themselves, there was no examina-
tion of cheese-w^orkers. But, as regards butter-w^orkers, there

' The full Report of the Judges will be found on pp. 333-36 of the Journal
for April ]88G—Vol. XXII., Part I.
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were three competitors, aud certificates ot efficiency were
awarded to all of them, the first two prizes going to men, and
the third to a dairymaid.

At Newcastle (1887) there were four competitors. The first

(o/.) and the third (2?.) prizes wei'e won by dairymaids, aud
another dairymaid was commended ; while the second (3^.)

prize was awarded to a lad.

In connection with the Nottingham Meeting, the Council

determined, in December 1887, that there should be a competi-

tion of Butter-Makers during the Show week in three distinct

classes, viz. members of a farmer's family, male hired servants,

and female hired servants
;
champion silver and bronze medals

being offered for subsequent competition by the prize-winners in

each class. The following were the principal regulations of

the competition as finally settled :—
The Competitors will be divided into the foUowiDg classes :

—

Class 1. (^Tuesday). MemLers of a farmer's family.

Class 2. ( Wednesday). jMale hired servants.

Class 3.
(
Wednesday). Female hired servants.

Class 4. (^Thursd(iy). f'hampiou—limited to the winners of prizes in

the three preceding classes.

The following prizes will be given in each class in the event of the Judges
considering that sufficient merit has been shown by the competitors :

—

FiKST Peizk . 5/. Secoxd Peizb . 3Z. Third Prize . 21.

The Society's Silver Medal will be given to the competitor who is ad-

judged first in the Champion Class, and the Society's Bronze Medal to the

competitors placed second and third.

The Society's Certificate of efficiency will also be given to the com-
petitors who win money prizes.

With the exception of churn makers, vendors, or their assistants, these

prizes are open to general competition.

Eight quarts of cream will be provided for each competitor, and the
butter made will be the property of the Society. Competitors must bring
their own churns and butter boards, but the Society will provide tables

scales, and pails.

[The railway companies have consented to allow competitors who may
travel to the Show-yard by rail, to take their churns with them free of

charge, as passenger's luggage.]

The number of competitors who entered themselves was as

follows : Class I., 8 members of a farmer's family ; Class II.,

3 male hired servants; Class III., 3 female hired servants.

It is greatly to be regretted that tliese entries were so

small, but the deep interest shown by the spectators should

encourage the Society to offer the same prizes another year, and
to ascertain if it is possible in any way to reduce the expense to

wliicli the competitors arc now put. It was perhaps fortunate

for the officials of the dairy that the competitors were not

more numerous, especially as the time occupied in churning was
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much longer tlian usual, as an oppoi'tunity was thus afforded of

seeing the difficulties that would arise in the management of a

larger entry. As Mr. H. Hildyard, the assistant steward of the

dairy, had had previous experience in the conduct of similar

competitions, I asked him to undertake the management of this

competition, which he carried out to the entire satisfaction of

those concerned. The thanks of the Council are due to Mr.

Carrick, Avho as sole Judge had a difficult and responsible task

to perform. I append his report, with the addition of the names
of the successful competitors.

Report of the Judge in the Buttcr-MoMng Competition.

Class 1.—This class broi'gbt forward eight competitors, viz., 7 women
aud 1 man. Each competitor was supplied with 8 quarts of cream at a

temperature of 58°. All commenced churning at the same time, in churns
of various makes chosen hy the competitors. The first prize was awarded
to No. 3 \_Mrs. Matilda Holmes, of Home Farm, Leigh, Tunbridge, Kent],

who produced 5 lbs. G oz. of very good butter in sixty-four minutes. Xo. 8
Stevenson, of Eossburn House, ShiuclifTe, Durham] obtained the

second prize, and No. 1 [ol/w* Ainy Barron, of Borrowfield House, Borrow-
ash, Derbyshire] third prize. The whole of the competitors did their work
iu a most creditable manner.

Class 2 only brought forward threo competitors. The first prize was
awarded to No. 9 [James Walker, Portmahon Farm, Everton, Sandy, Beds],

who produced 5 lbs. 5 oz. of butter in soventv-two minutes; the butter was
fair quality and made in good l^tylo. No. lO [Thomas Smith, of Barrow-
more Farm, Chester] was awarded the second prize, and No. 11 [Thomas
Keiv, 15 Market Place, Leicester] third.

Class 3.—Here again there were three competitors. The first prize was
awarded to No. 14 [J/m Frances M. Walshe, of A^'ood House, Aldford,

Chester], who produced o lbs. 4 oz. of butter in seventy minutes. No. 13
[Mrs. Walker, of Portmahon Farm, Everton, Sandy, Beds] was second,

and No. 12 [Miss Alice Aldridge, of 9 Market Place South, Leicester] third.

The quality of the butter made in this class was moderate.
OHAJiriojT Class.—Nine persons competed in this class, 5 women and

4 men. The first prize—a Silver Medal—was awarded to No. 3 [Mrs.
Matilda Holmes], who produced 4 lbs. 15 oz. of butter in 2 hours and 13
minutes ; the second and third prizes—Bronze Medals—to No. 13 [Mrs.
Walker] and No. 9 [James Walker] respectively.

The butter made in this class was poor in quality and took a long time
in churning owing to the temperature of cream being low.

The whole of the an-angements for carrying out the various competitions
were perfect, and the courteous and assiduous attention of the Stewards of
the Department made the duty of judging comparatively light.

Thomas Caeeick.

Dairy Cattle.

The competition of Dairy Cows was carried out tinder the
immediate direction of Mr. Wakefield, the Steward of Cattle, but
as the results are of particular interest to the dairy, I hope I
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shall not be accused of trespassing when I include them in this

report.

The competition had failed in previous years to give satisfac-

tion. At Preston and Norwich the prizes were offered for cows
giving not less than 18 quarts and 12 quarts of milk respec-

tively per diem, to contain not less than 12 per cent, of solids

(butter-fat), with the result that at Norwich the Judges reported

that " either the conditions are too stringent, or the cows ex-

hibited were deficient in milking qualities." These conditions

were omitted at Newcastle, where the Judges reported as follows :

"They were instructed, to base their awards upon the relative appai^nt

milliiug properties of the animals exhibited, thei'e being no provision made
for testinp: accurately either the quantity or quality of the milk produced.

This the Judges much regretted. They would have been better satisfied, and

so most likely would some of the exhibitors have been, if the milk had been

weighed and the quality carefully ascertained, as was done at Preston iu 1885,

and at Norwich last year."

Upon this report the chairman of the Dairy Committee, the

Honourable Cecil Parker, took counsel with Dr. Vieth, who has

had exceptional opportunities for testing both the quantity and
quality of milk yielded by various breeds of cattle, and it was
decided to recommend the Council to offer prizes, based upon
the idea that the animal giving the largest amount of butter-

fat in proportion to its live weight was the most profitable

animal to keep. In addition, therefore, to the prizes offered Ijy

the Local Committee for classes oftwo cows of the Shorthorn type

and of two heifers under three years old, to be judged as at New-
castle by their apparent milking qualities, there were in the

Nottingham Prize sheet the two following new classes, in each of

which a first prize of 20i. and a second prize of 10^. was offered :

—

Class 100.—One cow, in-milk, of any breed or cross, over 1,200 lbs.

live weight, and giving not less than 40 lbs. (about 4 impl. galls.) of milk

daily.

Class 101.—One cow, in-millc, of any breed or cross, under 1,200 lbs.

live weiglit, and giving not less llian 2-3 Il)s. (about Si impl. galls.) of milk

daily.

The Regulations affecting these classes ran as follows :

—

46. The Cows entered for competition in Classes 100 and 101 will be

milked dry on Sunday evening, July 8, 1888, in the presence of the Steward,

or a representative of the Society duly autliorised by him.

47. They will be milked by the servants in charge of them, at hours to

be fixed by the .Steward, on the morning and afternoon of the Monday and

Tuesday of the Show. Any animal wliich does not at the four milldngs

yield an average of at least 40 lbs. weiglit of milk (al)ont 4 gallons imperial)

per day for cows entered in Class 100, and at least 2-) lbs. weight (about

2,i gallons imperial) for cows entered in Class 101, will be disqualified.

48. The milk yielded by each cow will bo weighed after each milking,
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and samples taken for the purpose of ascertaining tlie percentage amount of

butter-fat contained tlierein.

49. The cows will he weighed on Monday morning, July 9, 1888, after

being milked, and again before the last milking on the next day (Tuesday).

The mean between these two weights will be held to be the weight of the

animal for the purposes of the competition.

50. The Prizes in these Classes will be awarded on the certificate of the

Steward [of Cattle], and will be given to those animals which, in proportion

to their Aveight, yield the largest amount of butter-fat in their milk.

Dr. Voelcker, ably assisted by Mr. Arthur Beck, tlie assis-

tant Steward of Cattle, superintended the milking of the cows,

weighed the milk, and took samples, which he analysed in a

room reserved for him in the Working Dairy.

The awards were made upon his report by Mr. Wakefield,

the Stewai'd of Cattle, on Thursday, July 12.

Taking into consideration the fact that the conditions were
new, and not very well understood, the classes filled remarkably
well, and though another year improvements may be made in

the regulations with regard to the weights of the animals and
the minimum yield of milk, yet on the whole we can claim the

classes to have been successful, and to have afforded some useful

information, which may be gathered from the following report

of Dr, Voelcker.

Jiepo7't of the Consulting Chemist on the A jialijses of Milk from the

Coius compethuj in Classes 100 and 101.

In obedience to the instructions of the Council, I attended with my
assistant in the Nottingham Show-yard, in order to carry out the analyses

of the samples of milk yielded by the dauy cows entered for competition
in Classes 100 and 101. A temporary laboratory had been erected for my
use at the back of the Working Dairy ; and the samples when drawn were
taken there immediately and subjected to analysis.

Soxhlefs Areometric Method was employed, as being the most suitable

one for the estimation of butter-fat under such circumstances as existed.

The method was found to work satisfactorily on the whole, though a sudden
frost and consequent lowering of temperature during one night caused some
inconvenience. The chief difficulty experienced arose, however, from the
fact of there being no provision made in Soxhlet's tables for milks of such rich
quality as some which had to be dealt with here, the tables not being
carried on further than for milks with 5T2 per cent, of butter-fat. This is

a manifest defect, and the tables require to be carried out for richer milks.

Dilution of some of the richer milks with water had accordingly to be re-
sorted to, but investigation is necessary to see to whatextent dilution affects

the accuracy of the tabular results.'

The cows arrived in the Show-yard on Saturday July 7, and were all

milked dry on the evening of July 8. Experience havingshown that results
obtained from a single milking may frequently prove fallacious from several

' Subsequently to the date of the analyses, Dr. Vieth suggested to me
that dilution with skim milk of known composition might be more satisfactory.
Dilution of the separated ethereal fat solution with ether gave, I found, dis-
cordant results.—J. A. V.
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external causes, sucli as the animals not having thoroughly settled down
after journeying, the trial was extended over four milkings, viz., on the
morning and evening of the following Monday and Tuesday, the hours being
8 A.M. and 5 p.m. Similarly, the live weights were taken on the mean of
the weights obtained before milking on the one day, and after milking on
the other. The milk was weighed at each time of milking, and samples were
drawn by myself. The weighing machines used were obligingly lent to the
Society by Messrs. W. & T. Avery of Birmingham.

In Class 100, nine cows were entered; of these, one (No. 1180) did not
put in an appearance ; one (No. 1172) was not milked on one occasion owing
to the absence of the man in charge ; another (No. 1174) was disqualified as

being under weight, and in the case of a fourth (No. 1175) the milk smelt so

badly, owing to the cow being unwell and having been physicked, that it

was not included in the full trial. This left practically five to compete for

the prizes, and nearly all of these were cross-bred cows.

Aperusal of the Table on page 641, giving the detailed results obtainedfrom
each cow in this class, will show that all the cows gave more milk on the second
day than on the first, with the exception of No. 1176, which fell ofi" very
much on the second day ; and that the morning quantity was much more
than that of the evening on both days, which would be accounted for by the
longer interval between the two milkings. On the other hand, the morning milk
was the poorer, the quality being especially low on the first morning and
improving on the second. The greatest quantities were yielded by No. 1177
and No. 1170, but the quality of the milk of the latter was poor. Calcu-
lating the total amount in lbs.' of butter-fat obtained in the four milkings. No.
1177 gave the highest result, then No. 1178; but on going into the figures,

taking both on the basis of an animal weighing 1,200 lbs., these two came
out identical, and but very little ahead of No. 1176, a smaller cow than
either. Equal prizes accordingly were awarded to No. 1177, the heaviest

cow of all, a big cross-bred with a very large udder, but by no means a
shapely animal, and to No. 1178, a neat vShorthorn, and a capital type ofa dairy

cow. It wUl be noticed that the cross-bred gave on an average 63 Ib.s. of

milk per diem, and the Shorthorn 56 lbs. To those interested in analytical

matters it may be mentioned that, owing no doubt to the physic, the butter-

fat would not separate out from the milk of No. 1175 by means of the

ethereal solution of potash used in the method of analysis employed (Soxhlet's

Areometric Method).
In the second class (Class 101), restricted to cows under 1,200 lbs. live

weight, there were 11 entries, of which 10 appeared for competition ; three

of these were Jerseys, two Guernseys, one Ayrshire, one Red-polled, and the

others cross-breds. All came within the conditions as regards weight and
yield of milk. It will be noted from the table that one cow only (No. 1 183) fell

off in live weight. There was but little dilference between the yields of milk

on the first and second days, and, as in other cases so here, the evening's

milk was less in quantity than the morning's, l)ut much richer. The greatest

weight of milk, viz. 64^ lbs. per diem, was obtained from the cross-bred cow,

1188 ; the next, 47 lbs., from No. 1192 (Jersey).

The Jerseys gave more and richer milk than the Guernseys, and it was
extremely ricli in quality. The vVyrshire cow. No. 1184, gave nothing like

the Jerseys either in quantity or quality, ^\hile the Rod-polled, though
superior to the Ayrshire, was in ))oth ropects lielow the Jersey. Making
calculations as before, No. 1192 (Jersey) stood easily first, and another

Jersey, No. 1183, second. The very regular yields of these two cows are

specially to be noted, the daily averages being excellent and the milk ex-

ceedingly rich. The oilier Jersey cow, No. 1189, came third, and then the

pross-bred cow, No. 1188.
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Comparing the two classes, it will be seen that the figures of the second
class stand relatively higher, and that the cross-bred in this division shows
a higher result of butter-fat for its size than the prize-winners in the other
class. This gives additional evidence to the great value of Jerseys as butter
producers.

No. 1192 and No. 1183 were both beautiful animals ; the former, which
was only four years old, had a considerable advantage over its older rival,

now in her ninth year. Taking this into account, the record of the latter, a
well known animal (" Frieda ") is a splendid one. I was informed too that
she had not been quite well since her journey to the Show, and her yield of

milk, which was generally 44 lbs. a day, had fallen off by about 7 lbs. The first

prize winner, " Daisy " (No. 1192), has had two calves, and was stated to give at

home 45 lbs. of milk daily, never going dry, whilst from fourmilkings 4^ lbs.

of butter are reckoned to be obtained. The figures both ofquantity and
butter-yield agree, it will be seen, very closely with the weights I obtained
and with the results of my analyses on the Nottingham Show Ground,
lacidentallj' it may be mentioned that decorticated cotton cake (broken fine)

was the food given to this cow, together with bran and crushed oats. No.
1183 was also fed with decorticated cotton-cake and other foods.

J. Augustus Voelcker.

Butter.

The entries of butter were 158, and in the opinion of Mr.
Hudson—whose report I append—they were unusually good.

Report ofthe Judge of Butter.

The show of fresh butter in Classes 180, 181, and 182 was exceedingly

uniform, and of first-rate quality. I have not seen so many tine exhibits of

butter at one time for many years past. The weather being bo very cold, in

my opinion added considerably to this fact. Class 183 of salted butter,

with the exception of the first and second prizes, was not a good class

;

most of the exhibits had an old and strong flavour from over-keeping.

Butter kept beyond a fortnight should be hermetically sealed.

Jas. Hudson.

Last year at Newcastle no condition was imposed to test the

keeping qualities of the salted butter. This year it was sent in

a month laefore the commencement of the Show, and kept in a

very cool cellar at Wollaton Hall. It is disappointing to find

so little improvement has been made in the art of potting butter.

Following up Mr. Hudson's suggestion, it might be well to offer

a prize for the best hermetically sealed vessel which did not

require the use of solder, and which would not taint the butter.

I would suggest that the fresh butter should be sent to the Show
in pound pats or rolls, wrapped in butter paper or muslin, and

that ice, cabbage leaves, flowers, and other extraneous articles,

should be prohibited. The Society now provides cases covered

with glass for the butter, so that it might well be sent in on

Saturday and judged with the other exhibits on the Monday
morning.
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Cheese.

There were 115 entries of clieese ; the hard cheeses mftde a

very fine show, but the soft cheeses were disappointing. T^iere

was no exhibition of the Colwick cheese, a locally made ^ft

cheese something like the French Brie cheese, which is high\v

popular in Nottingham and must be very profitable to th^

makers. I had the good fortune to obtain half of one of the

First Prize Stiltons which had been presented by the maker to

Lady Middleton, and could not resist sending a portion to the

Society's laboratory in the hope that Dr. Voelcker might be able

to throw some light upon the cause of its excellence. He found

it to contain 46 per cent, of fat, and to be richer than the best

cheese the late Dr. Voelcker analysed and reported upon in his

able ai'ticle on Cheese in Part I. of Vol. XXII. of the First Series

of the Journal. As Mr. Jubal Webb points out in the report

which I append, if this class of cheese were more common, we
should hear less of the watery and strong-flavoured Gorgonzola

now flooding our markets. The successful makers of Stiltons

were well rewarded at the Nottingham Show, Mr. Morris, of

Manor Farm, Saxelby, Melton Mowbray, taking First and
Second Prize in the class of Stiltons made in 1887, and Second
Prize in the class for any British cheese made in 1888. It

appears to be desirable to restrict exhibitors of cheese to one lot

of three or more cheeses in each class, and that a special class

should be instituted to encourage early ripened Stiltons made
in the year of the Show.

I have to express my regret that well-founded complaints
were made by some of the exhibitors of butter and cheese, that

their exhibits or the cloths belonging to them were lost. Great
care was taken to return everything, but in consequence of some
of the exhibits being sold to the agents recommended by the
local committee, and of some of the articles being removed by
the exhibitors themselves, there was not, on this occasion, that

regularity which was desirable.

Rejjort of the Judge of Cheese.

In reporting on the cheese at the Nettingham Show, it is very
gratifying to be able to state that it was both comprehensive in the varieties
shown, and satisfactory as regards the general standard of quality that pre-
vailed. The lateness and the coldness of the season prevented the cheese
being so well developed in flavour and ripeness as would otherwise have been
the case, but notwithstanding this drawback the exhibits were such as to
deserve high commendation.

Though the CAet^c^ar cheese held and maintained a well earned and justly
deserved reputation, and the Cheshire strove hard to follow suit, successful
attempt* at early ripening being especially noticeable amongst them, yet



644 Report of the Steward ofDairying and Poultry at Nottingham.

the palm for excellence must certainly here be awarded to Stilton cheese.

There was a large entry in this class, and with only one exception all of a

very high order of merit indeed : in fact, seldom if ever have finer specimens
of this cheese—a speciality of English make—been submitted for the

inspection of the British public. Kich, ripe, mellow, clean, are terms that

accurately describe their merits. A soft silky rich curd that is so often

alluded to as a matter of memory, but seldom as a reference to recent

experience, vcas there ; and the question arises—was not this a result of the

awakening from the lethargy which claimed that a cheese made in the

shape of a Stilton was a valuable commercial article, without regard to

quality or its having to do battle with the foreign product ? I think it was,

and I can say with certainty that if our English farmers will as a rule—not

as an exception—place the high standard attained at the Royal Agricultural

Show at Nottingham before them and strive to equal or surpass it, we shall

see Stilton cheese rehabilitated in public favour, a pride and a glory of the

dairy interest in England, and a winning competitor with that foreign pro-

duct that has largely worked its w-ay into public esteem, viz. Gorgonzola
cheese, simply through the opportunities aflbrded it by the indifterence of

the producer to the quality of the product he turned out, and which he called

Stilton cheese—however badly made—so long as it was in the shape of a

Stilton.

Due attention must be given to these matters by our friends the farmers,

aa they have to face formidable rivals who have been allowed to obtain a

firm footing here ; who in a trade of only a few years' growth send in at

present forty tons per week ; and who are now, as a sequence of the demand,
sendiug a somewhat inferior article to that which gained them their laurels.

Here then is the opportunity for British resource and energy to display

itself, reassert its ascendency, and recover its market.

The Cream Cheese exhibits were few in number, their merits as a class

being also somewhat circumscribed. Jtjbal Webb.

Poultry.

The Poultry Show having failed to fulfil the expectations of

its founders, the propriety of its continuance, at any rate in its

present form, is now receiving the consideration of the Council.

As I did not feol competent to offer any suggestions as to the

future management of this department, I asked the Judges to

favour the Society in their reports with any suggestions for the

improvement of the ]5rize list that would tend to make the Show
more popular with the exhibitors, and more practically useful to

the breeders of farm poultry.

Report of the Judge of Heavy Poultry.

The heavy poultry were a creditable lot, and some of the classes were
well represented. I'erliaps the quality throughout has not been equalled at

any previous exhibition of the Society. It is also satisfactory to notice that

most of the prizes were won by birds belonging to farmers wlio have taken
up the hobby of rearing and exliibiting poultry. This is as it sliould be, and
in fact the original idea of the Council. It is quite out of the question to

ever expect farmers and others who breed commercial poultrj' only, to exhibit

successfully at any exhibition in the kingdom, in coiupetition with the
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" fancier," any more than the farmer who hreeds ordinary horses, cattle,

sheep, &c., has, in exhibiting in our Agricultural Show Yards in competition

with enthusiastic admii-ers. But these commercial breeders are glad to avail

themselves of the opportunity of attending important exhibitions of stock,

where they can choose a variety and select a strain from which they can

procure animals to improve their stock at home. There is no douht that

hundreds of farmers have seen the prize poultry exhibited at the " Royal "

of recent years who would never think of entering a Fancier"s Show pure

and simple, and I have little doubt that many such have beeu influenced

thereby to study their own interests in looking more particularly after the

welfare of their poultry at home.
I think it most essential that poultr}- should be one of the branches re-

presented by the Royal Society. The benefit to the country may be gradual

and unseen for a time, but ultimately I feel convinced it will stimulate

farmers—more than any other Show can do—to take a greater interest in

domestic poultry.

The improvement and cultivation of all well-bred stock will he sure and
permanent if the example and copy-head is shown to go by. I am greatly

in favour of pure-bred animals and poultry. In all their various strains I

would strongly advocate and encourage their purity. One or two classes of

non-pedigreed animals in each department is ample crossing to encourage.

In the poultry exhibition, a class for Table Poultry is all the crossing that

should receive countenance from headquarters.

I feel convinced that if the Poultry department of the Royal Show was
more economically managed and better arranged, it would become one of the

most interesting and successful exhibitions of the year. I have no doubt
that Messrs. Spratt could have comfortably arranged live or six hundred pens

of poultry in the shed of this year, in quite as favourable a position for

Judges and visitors as the present management, where 350 pens occupy the

entire space.

Other improvements in the right direction would be to extend the classi-

fication, to divide the sexes, and make the classes for single birds. Another
point of the first importance is to arrange the whole of each class on the same
line or level : whether it be on the top or bottom tier of pens is immaterial,

so long as each class is at the same elevation.

I strongly approve of keeping the names of the Judges a profound secret.

There is much more to be said in favour of the Council's established rule in

this particular than against it. That practical Judges are always elected is

sulficient for exhibitors to depend on and know.
Brahmns and CocJiins were fairly represented at the Show. They are

useful varieties to encourage, they add size and frame to commercial poultry,

and produce good winter layers.

Dorkings, our popular English tahle fowl, were large classes, which con-
tained some of the best specimens of the breed.

The good qualities of the La/if/sJuuis are being appreciated by the country ;

they were represented here by 27 pens, mostly uniform and typical birds. They
are large, long-breasted, fleshy table birds, and combine good laying properties.

They deserve all the patronage accorded them.
Plymouth Rocks, as here, generally muster well at all Shows. They are

now well estabhshed, and are essentially a commercial fowl, very hardy,
mature early, useful table birds, and good layers. In all, 24 pens were ex-
hibited, the chickens being specially good.

Scotch Greys do not muster well out of Scotland, but they are certainly
deserving of encouragement and cultivation. They are suited for any climate,
are handsome and graceful fowls, with good table and laying qualifications.

The prizes in this class all went to birds direct from Scotland.
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Any other Variety Classes, for adults and chickens, consisted of Polands,
Malays, Indian Game, Spanish, La Fleche, Kedcaps, Wyandottes, &c., most
of which possess such good all-round comifiercial qualifications that they
should in future be favoured by this Society -with separate classes.

Respecting the Ducks, Geese, and Turkeys, wSiich were judged together
by Mr. Cresswell and myself, it is only necessary tft *iay that the Waterfowl
were small classes, accounted for by the adult birds being in their worst
plumage at this present season. The specimens, howeve1<> were very fine, and
the youngsters very forward and well grown.

The iilack or Bronze Turkeys, cock and hen, brought for^^Wd a good and
attractive class, the winning birds being magnificent.

D. fel.iGG.

Report of the Judge of Light Poultry.

Taking the classes of Light Poultry as a whole, I do not consider them 8!>

well filled as might be expected at a Show of such importance as that of the

Royal Agricultural Society, and when the prize list is on so liberal a scale.

Houdans, the most hardy and generally useful of the French breeds, came
first ; the prize birds in the adult class were all fine specimens, the chickens

were throughout promising, but it seems a matter of regret that only six

pairs should be shown of a breed remarkable for early development.
Crevecoeurs. A few fine adults of this magnificent table-fowl appeared,

but no chickens at all.

There was a good entry in both classes of Andalusians, a breed both
beautiful, and iiseful as excellent layers ; the quality was fair throughout.

Minorcas, another excellent egg-producing breed, were well represented

in both classes.

Leghorns were more numerous in the adult than in the chicken classes,

though some of the latter were forward for their age, the pullets giving great

promise of early laying.

All the four classes of Hamburghs contained fine and meritorious speci-

mens, some of the chickens other than black being very forward for this cold

and inclement year.

Game. In 5 out ofthe 6 classes for these breeds, there were a few excellent

specimens from a fancier's point of view ; in the class for Brown Red Chickens

there was no entry at all. Considering the chief objects of the Royal Agri-

cultural Society, I would venture to suggest that it would be well to allot

one or more classes to specially useful breeds of game-birds, and to give

special instructions to the Judges to judge them as such. In the absence of

such special directions, a Judge can only make his awards according to

the standards generally accepted at present among poultry fanciers. I thus

regretfully felt myself obliged to leave out of the prize list a pair of old-

fashioned white-legged " Derby " Black Reds, a hardy race of good table

fowls, peculiarly useful for crossing. In the case of most breeds, the points

insisted upon by fanciers are those which make tlie breed specially useful for

some particular purpose. In the case of game, unfortunately, it is not so ;

the length of leg now required makes the race unsuitable for the table, and
peculiarly liable to weakness in the hocks.

Waterfowl were fair throughout the classes. The time of year is' unsuit-

able for the exhibition of adult ducks; the classes for young ducks were not

so well filled as we should have expected them to be.

Tlie classfor /?/rtc/c fi;- Bronze Turkeys contained several magnificent pairs,

the hens in the first prize and second prize pens being super-excellent. In

the class for Turlieys of any other colour, a pair of Bronze birds were shown,

which obviously should have been entered in tiie other class.

Before closing this report, I may perhaps be allowed to make a few sug-
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gestions for rendering this Poultry Show of the Royal Agricultural Society

more popular another year, and therefore more widely useful,

1. I would suggest that there should he classes for chickens of such

first crosses as are found to be specially good for table or for laying purposes.

I do not wish to be mistaken, or thought to encourage generally the keeping

of mongrel fowls. I fully recognise the high use of distinctive breeds of

poultry, as of other live stock, with strongly marked characteristics; and
more than that, I believe that poultry fanciers have been of great use to

the country by aiding in the production and perpetuation of such distinctive

races. As in the case of horses, cattle, and sheep, it has in the first instance

been the enthusiasm of the fancier which has attempted and drawn atten-

tion to the improvement of breeds of poultry. But for the farmer, first

crosses from these piu-e races are often the most advisable stock to raise, as

coming to earlier maturity than the pure breeds themselves, and as being
more hardy. It would therefore obviously be of use to set before those who
regard poultry solely from a commercial point of view, examples of the size

and excellence to which young birds from such crosses may be brought in a

few months.

2. I would suggest that all birds shown in such classes should be on
sale at moderate prices to give purchasers an opportunity of testing the

quality of the chickens
;
indeed, it might be well to give additional classes

for pure-bred chickens to be entered on the same conditions.

3. I would lastly suggest that prizes should be given for hen's eggs.

These are ueuallj- shown in collections of a dozen, each dozen necessarily

coming from hens of one variety or of one cross. It is usual for eggs to be
divided into two classes, one of white, the other ofcoloured eggs. I invariably

fisd this classification popular, and accompanied by large entries.

Oswald Ebnest Ckesswzu.

XXXII.

—

Eejmi on the Horse-i^hoeing Competition at Nottingham.

By Charles Clay, Walton Grange, Wakefield, Steward of

Horse-Shoeing.

As Steward of the Horse-Shoeing department it is my pleasing

duty to present a second report for publication in the Journal.

Speaking generally, the proceedings were a complete success,

and the public interest in this question seems to be as keen
as ever, the stand being besieged throughout the trials by an
attentive crowd. Many influential ladies and gentlemen were
kind enough to visit the yard in spite of the unavoidable smoke,
and to take considerable pains to acquire a knowledge of the
various operations then going on. This I look upon as one of
the best features of these competitions. It is only when the
public and those interested in horses awake to the fact that our
present system of horse-shoeing is wretchedly bad that any
hope of improvement can be looked for ; and nothing is better

calculated to open their eyes than to watch a competition of
this sort, and to witness the inferior work of some of the men,
who, from no fault of their own, are under the fond delusion
that their doings cannot be improved upon.
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The prizes offered by the Society were the same as last year,

viz. 61., 41., 31., 21., and 1/. ; but there were only two classes of

competitors in place of four, Class 1 being for hunters, and
Class 2 for agricultural horses. In addition to these prizes tlie

Lincolnshire Agricultural Society very generously added half

those amounts in cases where the winners came from that

county. Moreover, the Worshipful Company of Farriers most
handsomely offered to elect the first-prize men in each class

members of their guild free of cost, an honour which in itself

should stimulate our shoeing smiths to advance in their pro-

fession, and I am sure will be highly appreciated both by the

present and future prize takers.

The Competition was confined to Shoeing Smiths residing

in the district for which the Nottingham Show was intended to

serve, viz. the counties of Derby, Leicester, Lincoln, North-
ampton, Nottingham, and Rutland. Each competitor was re-

quired to forge and fit a hind and fore shoe and to put the fore

shoe on. The hind shoes were retained by the Steward, and
those made by the five prizemen were subsequently deposited

at the Society's house in Hanover Square as samples for future

reference.

The number of entries was 48 in Class 1, and 45 in Class 2.

Competitors were allowed to enter in both, and 34 men in

Class 1 consequently appeared again in Class 2. I am not quite

sure that this is a desirable arrangement, and it may require

revision hereafter.

The time test was omitted this year as an experiment. This

was certainly a mistake, and resulted in such very dilatory pro-

ceedings that I was requested to warn the men when Class 2

came on that the Judges would take note of any evident waste

of time. This had the effect of improving the speed of the work
considerably, and, strange to say (as appears also in the Judges'

I'emarks), the average quality of the work was much better.

In my last year s report I ventured to state my opinion that
" most of our best shoeing smiths are very deficient in knowledge

respecting the anatomy of the horse s foot." It was one of the

objects of the present competition to ascertain definitely Avhether

there was suflacient ground for such a serious statement. For

this purpose the Judges, at my request, drew up the . following

half-dozen simple questions, and put them to twenty-five of the

best selected workmen separately

—

1 . How many bones are there in a horse's foot ?

2. Name them.
.>. Where is the hoof of the fore foot the strongest for holding the nails?

4. "Where is the hoof of the hind foot the strongest ?

C. What is the use of the frog?

C. IIow is the hoof attached to the sensitive part of the foot ?
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I regret to say that not one of the candidates could answer all

the questions correctly, and to my great surprise several of the

men confessed they knew nothing about these things, and had

not given any attention thereto. The answers given by others,

although often amusing, displayed a most lamentable ignorance

of even the common names of the various parts, and only in

one or two instances was any approach to scientific terms

applied to them.

Under these depressing circumstances it becomes a very

serious question how to deal Avith this matter in future. That
something should be attempted to raise the shoeing of horses

to a higher and more scientific position is, I think, now beyond
all cavil.' It is evident that the smiths themselves are not in

a position to acquire the necessary education, and I am sorry

to say the veterinary profession do not seem to give the atten-

tion to this question which I think it demands from them. I

am informed that horse-shoeing is usually considered as not

altogether within their purview, that it is a farrier s business

entirely, and that if improvement is desirable the smiths must
take up the matter and improve themselves. This is an easy

way out of the difficulty, and may be very well from a pro-

fessional point of view ; but I would ask : ilow are the smiths

to acquire this knowledge ? If none of them are in a position

to teach even themselves, they cannot certainly impart the in-

formation to their workmen and apprentices, and so the rule of

thumb must remain their standard, to the continued detriment

of our horses' feet, with all its consequent evils.

Surely this only points to the necessity for the Royal Agri-
cultural Society interesting itself more earnestly in this question,

and by distributing printed matter with plain intelligible draw-
ings and possibly cheap models of the horse's foot, and by other

means available, to endeavour to raise the status of the men
employed in this business.

I would venture to suggest that our veterinary surgeons might
with advantage be induced to acquire a pi-actical as well as a

theoretical knowledge of horse-shoeing, so that they should be
able themselves to forge the shoes and fit them on. The Royal
Agricultural Society, having satisfied themselves by examination
and practical tests, might grant certificates to such surgeons
throughout the country, and it should be the duty of the latter,

for some small fee, to teach the smiths in their respective dis-

tricts the scientific principles of horse-shoeing, and see that they

' In support of this I may add that the answers given to the same set of
questions at the shoeing competition of the Great Yorkshire Agricultural
Society held in Huddorsfield in August last were equally unsatisfactory.
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were carried into practice. Owners of horses would, I feel sure,

be glad to support sucli efforts by giving preference to men so

instructed, and my own opinion is, that until owners, trainers,

grooms, jockeys, and all connected with horseflesh, insist upon
a higher standard of efficiency, the same old routine will con-

tinue until Doomsday.
My experience at these shoeing competitions (now extending

over many years) and inquiry in other quarters lead me to the con-

clusion that there is much more mischief going on in the country

in this respect than most people are aware of. The damage is

not only serious as an agricultural question, but I have every

reason to believe that to our thoroughbreds this much-neglected

matter of horse-shoeing is of yital importance.

It is not quite within my province here to suggest that many
of our finest racehorses are not unfrequently " most mysteri-

ously amiss," and " suddenly go wrong," for which the shoeing

smith is very often responsible, although in many instances he

is only carrying out the imperative orders of either the trainer

or jockey or some one in authority, who fancies a newly rasped

and polished hoof, together with "a nice clean cut frog," will in

some unaccountable way help to win the race, or at least catch

the eye of the betting fraternity, and assist to " raise the price."

If I can secure aid even from this outside interest, by pointing

out the imjDortance of the shoeing question to them, I trust I

shall be excused referring thereto in this report.

Whether they manage these things better abroad than we
do, I am not prepared to say ; but I observe that a very extensive

horse-shoeing competition at Brussels has recently taken pJace,

for which, as I understand, no less than 180 competitors were
entered. In the regulations of this competitkm the first im-

portance was attached to the theoretical part of the examination,

wihe men were not permitted to shoe a horse until they passed

the veterinary examination. Under such conditions our com-
petitions would terminate in a summary manner

;
yet I am in-

clined to think we shall improve the character of our trials by
giving points another year to the competitors in proportion as

they pass the anatomical examination creditably or otherwise.

As last year, I must express a hope that the Council will

now continue in the course so well started, and allow these com-
petitions to continue annually until some other and better plan

can be devised, as I think we must acknowledge there is a wide

field for improvement, and a mass of ignorance and prejudice

which can only be removed by the judicious application of
" Practice with Science."

In conclusion, let me thank the Judges, whose report I
j
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append, for their very careful attention to their duties, for the

infinite pains taken to select the best men, and their evident

desire to impress upon the candidates the necessity for improve-

ment both theoretically and practically in their important

calling.

Report of the Jvdges of Horse-Shoeing.

Class 1. Hunters.—When we considered that the district open to com-
petitors this year embraced the hunting counties of Derby, Leicester, Lincoln,

Korthampton, Notts, and Rutland, we naturally expected to see a large per-

centage of the work done in a skilful manner ; but in this we were much
disappointed.

Of the 48 competitors entered, 46 appeared. Before beginning work we
addressed the whole of the men in both classes, with two or three excep-

tions, and.cautioned them against a too tree use of the knife and rasp, also

against burning the foot. As the horses to be shod varied considerably in

size in Class 1, we particularly requested the competitors in that class to

remember that they were supposed to be shoeing hunters, and that the shoes

were to be adapted for that purpose, keeping carefully in view the character

of the foot allotted to them for shoeing. We are confident that our remarks
as to cutting, rasping, and burning the foot had a good effect, but we regret

to say that little or no attention was given to the size of the horse or the

An-acter of the foot, and although different sizes of iron were supplied only

one ^a»e was used. Hence horses with large flat feet, that as hunters could

have earned from 16 to 18 stones, were shod with shoes very much too light,

and which ww«kl have been not only useless in actual work but positively

injurious. One mare was the cause of our disqualifying three men, as

each of these men made shoes wholly unfitted for the animal. In other

cases little light horses withsaaall feet had too much iron to carry.

The recorded time test was very bad : it varied from 39 to 88 minutas.

This was largely attributable to the time consumed in filing and polishing

the shoes—a process that was cai-ried out %o a ridiculous extent. The
averasre time was 57 minutes. Only one competitor waslees than 40 minutes,

ten from 40 to 50 minutes, seventeen from 50 to 60 minutes, and tbe remain-

ing men exceeded one hour. We observed in many cases that the nail heads
were rasped down when the shoe had been nailed on and "clenched" up.

This ought not to be necessary, and is not so with really good workmen.
Class 2. Agricultural Horses.—In this class the work done was far

better than in Class 1, and we were pleased with the general result. Forty-five

competitors entered, but two were absent. With few exceptions the work
was really good—the shoes well-shaped, strong and sound, and adapted to

the feet and description of work the horse was expected to do.

The recorded time was a great improvement upon that in Class 1 . It

varied from 25 to 57 minutes—the average being 31 minutes, which is too
long for this sort of work. We think it only fair to mention that the first

prize winner was a young man only 21 years of age. His work would have
been a credit to any man—it was wonderfully good, especially under the
disadvantage of the foot he had to shoe being the worst in the whole col-

lection of horses. The winner of the second prize was also a young man,
22 years of age, but his work was far l>ehind that of the first prizeman.

At the close of each competition we examined the best workmen (25 in

all, 14 in Class 1 and 11 in Class 2) as to their knowledge of the structure
and uses of the various portions of the horse's foot. We found that very
few indeed had any but a confused idea of this subject, and we may.
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speaking broadly, assert that the best men at their work knew the least

about the foot.

We respectfully suggest that if in future competitions examinations are

to be held on the structure and uses of the dilierent parts of horses' feet, the

men should be supplied, along with their entry forms, with some plain brief

information on the subject, and that models, drawings, and preparations of

feet should be on view during the competition.

We further beg to suggest that seeing how much time is wasted in

superfluous " finish " of the shoes, some limit should be fixed for each class

—

say from 30 to 45 minutes—as the period in which the work ought to be
done.

Your excellent Steward in this department, to whom we feel deeply

indebted for the pains he took in making such complete arrangements for

the carrying out of the necessary work, and for the unflagging interest he

took in the proceedings, was present during the examinations taking notes

of the few very simple questions put by us and the answers given, and we
leave him to make any further remarks he may think fit on the subject.

(Element Stephensoh'.

Joseph M. Pakker.

XXXIII.

—

The Structure of the Horse's Foot and the Principles of

Shoeing. By Professor G. T. Brown, C.B., Principal of

the Royal Veterinary College.

From the title of this paper a very long and scientific account

of the anatomy and functions of the horse's foot, with a history

of the art of shoeing from the earliest times, might be expected.

The writer intends, instead, to produce a very short and practical

essay for the use of practical men, leaving the antiquarian and

the learned inquirer into the mysteries of the art to consult the

classical work on Horse-shoes and Horse-shoeing, by Dr. George

Fleming.

Most persons, when thinking or speaking ot the foot of the

horse, have in their minds the idea of their own foot as an organ

by the aid of which they stand, or walk, or run. But the first

step in the inquiry must be to show that the horse does not put

his foot on the ground at all, but only a small portion of it

;

and that the organ which is always called the foot of the horse,

is really the point of the toe. A few drawings will make this clear.

In the figures in Plate 1 (page 660), a is the hind foot of

the horse, complete with the full set of bones ; b is the foot of

the man, with the like set of bones. A glance at the cuts is

enough to prove that the bones of the human foot lie along the

ground from heel to toe ; while tlie horse's heel, being in fact the

point of the hock, is some two feet or more off the ground.

In Plate 2, on page 661, there are two figures which show

what would happen if the horse could or did put the whole of

the foot on the ground as the man does, and if the man were to

support himself with las toes only on the ground, as the ballet-
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dancer does sometimes, after long and painful training, and the

horse does always without any efibrt at all.

After grasping the idea which the woodcuts are meant to

convey, it will be easy to go on a little further, and find out

how the toe of the horse is made to serve the purpose of a foot

chiefly by the extra growth of the nail, which instead of being

a mere horny scale on the top of the toe, covers the part all

over like a case or box of horn. The bones of the fore foot may
in like manner be compared with those of the hand and wrist of

man. But as the human hand is not used to support the weight

of the body nor to assist in moving it, the human foot furnishes

the best type of the foot of the horse.

In beginning the inquiry about the structure and uses ot

the foot of the horse, it is most natural and easy to take the

outside part of the organ, and in so doing it will be best to com-
pare the foot of the horse with that of the foal at birth, before

the organ has been used to bear the animal's weight. Plates 3

and -i. on pages 662 and 663, show the external foi'm of the foot of

an adult horse, and Plate 5, on page 664, that of a foal, and it will

be noted at once that there is a great difference in the state of the

horn, especially at the bottom of the foot in the two specimens.

In the adult foot, as it is seen resting on the ground, the

wall of horn «, from the hair at the coronet down to the ground,

is first noticed, and for the purpose of description it is divided

into several parts. Exactly where the skin joins the hoof is the

coronary ring d. The outside of the hoof is the wall or crust.

At the back of the hoof are the heels, c c. A portion in the

front a. is called the toe. and the sides of the wall are the inside

and outside quarters. Only imaginary lines mark the points of

separation of these different parts from each other.

In thickness, the wall of the foot varies according to the

size of the animal and the treatment it has met with from the

rasp of the shoeing smith. An average of half an inch may be
taken as near enough for practical purposes.

Having made out the general characters of the outer surface

of the hoof as it rests on the ground, the next thing to be done
is to lift it off" the ground and look at the bottom of it, which
can be seen in the next figure (Plate 4, on page 663). The
parts exposed to view are the crust (2), bars (3), sole (1), and
frog (4). The crust is turned in at each heel to form the two
bars which meet nearly in the centre of the circle, leaving a
triangular space behind which is filled up by the mass of soft

horn called the frog, and a half-circular space in front, in which
is the sole. In form the sole is concave at the bottom and
convex above, as may be proved by dissection. But in the foot
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which has been left for some weeks without the smith's care,

the ground surface will be nearly flat—crust, bars, frog, and
sole forming one rough level, covered with loose pieces of

horn breaking off from the sole and frog, which organs want no
help from the knife to keep them in proper condition.

Between the fully formed foot of the horse and the half-

grown foot of the newly-born foal, there are important differ-

ences, which may easily be seen, as specimens of both organs are

common enough. The first thing which strikes the observer

is the great difference in the arrangement of the base of the

foot in the two animals. In the hoof of the foal (Plate 5, page

665) the fibres of horn at the bottom of the foot are continued

to a point, the fibres being joined together not unlike a half-

cleaned paint-brush. No frog or crust or bars can be seen in

this specimen
;
but, after a few days' contact with the ground,

the brush-like masses of horn fibre are broken off and the sole

becomes flat or slightly hollow, but never presents the deeply

concave form until it has been brought under the knife of the

shoeing-smith.

Up to this point only the horny covering has been described as

it is seen without dissection ; and it is now time to see what is

to be seen by taking the foot to pieces. The workman who is

fond of his work will look beyond the surflice, if only for the

sake of finding out the nature of the things he has to deal with.

He may proceed in many ways, all leading to the same end, and
it is not a matter of much moment whether he begins by taking

off the hoof and then working inwards to the bone which is

the foundation of the foot, or makes a cut which will enable

him to see at one view all the parts of wliicli it is made up.

Perhaps it will be most interesting to begin by seeing the

structures in their proper position. For this purpose a cut

must be made quite through the centre of the organ. In Plate

6, on page 665, a section of the kind is drawn from a specimen
which is so thin as to be transparent, and the various parts are

represented as seen by a low magnifying power. The parts

shown are a, skia of coronet
;

Z/, fibres of coronary frog band

;

c, fibres of wall
;

d, horny lamina
;

e, fibres of sole
; /, fibres of

frog
; f7,

section of coffin bone
; , section of navicular bone

;

i, section of flexor tendon
;

A", section of coronet bone
; /, section

of fatty frog.

A careful inspection of the figure, and close reading of the

description, will give the reader a fair idea of the arrangement
of the parts which are included in the foot, and assist him in

the next step in tlie incpiiry, which will consist in taking the

foot to pieces and looking at each part separately.
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When the hoof is taken off by the aid of heat, or by soaking

for a time in water, the internal foot is displayed, and also the in-

side of the horny box ; and the drawings in Plates 3 and 7 (pages

662 and 666) show these parts after separation. The points for

special notice are the very perfect fitting of the internal foot to

the inside of the hoof. The coronary band (Plate 7, 1-3) of

the one rests in the hollow in the upper part of the hoof

(Plate 3, d), the folds of membrane (lamince) of the internal

foot (Plate 7 (2) ) are lodged between the horny folds (lamiiue)

of the inside of the hoof (Plate 3, a), and the sole of the internal

foot, with the frog and the bars, find their exact counterparts in

the inside of the hoof which thev form for their own coverinsr

and protection. See Plate 8 (page 667), which shows the bottom
of the foot : (1) coronary band continuing to sensitive frog (4) ;

sensitiv^e lamina (2) continuing to bars (5) ; sensitive sole (3).

After the hoof is off there is nothing in the way of the knife,

which may now be used to take off the membrane which secretes

the horn. The observer will find that the tissues beneath are

bone, fibrous structure, fat, and cartilage. The bones actually

inside the hoof are the pedal bone and the navicular bone, both

of which are shown in Plate 9, figures A, B. To the pedal or

coffin bone are fixed two wings of cartilage (2, 3), also seen in

fig. A, and in the space between the cartilages is a mass of fibre

and fat, making together an elastic pad which Coleman called

the " fatty frog."

It will be noticed that the pedal bone is a very dense
structure, like ivoiy in hardness, and also that there are many
canals passing through it in various directions for the passage
of blood-vessels to supply the secreting membrane with blood.

Branches of nerves are also very numerous, and the membrane
of the internal foot is therefore correctly described as a highlv
vascular and sensitive structure.

The navicular bone (Plate 9, b) is known as the seat of the
navicular disease, which is a common cause of serious and often
incurable lameness in the foi'efeet. It is also remarkable for the
extent of its joint surfaces compared with the size of the bone.
Its upper surface forms part of the coffin joint with the short
pastern. In front (2) it joins the pedal bone, and at the back
(1) it forms a joint with the main fiexor tendon, which passes
over it to be fixed to the bottom of the pedal bone. This is

the joint in which navicular disease occurs.

Functions of toe Foot.

After seeing all the parts which form the foot of the horse
the inquirer will begin to speculate about the use of each, and
will most likely do what has been done before, viz. invent clever
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theories wliicli will not stand the test of common sense, and will

rather hinder than assist him in deciding what plan of shoeing

is the least open to objection.

Taking the foot as a whole, it is evident that it is so formed
that it can support the animal's weight, at the same time that its

various parts yield under pressure just enough to avoid con-

cussion. The hoof is produced as fast as the wear and tear, under
natural conditions, make new material necessary. So long as

the horse is left to take care of himself and his feet, all goes well

;

but when man sets his needs in place of the animal's instincts,

things commonly go wrong, and the hoof among other parts

gives way.

The first and most important function of the foot then is to keep

itself in repair, a work which it performs well within certain limits.

Next, the hoof horn is wanted to protect the internal sensitive

structures by which it is formed, just as the outer or scarf skin

covers and protects the true skin. The scales, which are the

elements of the outer skin, and hair become crowded together to

form the hoof, Avhich is really amass of hairs glued together, and

it adds to toughness and density a fair degree of elasticity.

Perhaps if we had contrived to use our horses with such care

that shoes would not have been required, we might by this time

have been in possession of a race of tough-hoofed horses, for which

the services of the shoeing-smith would not have been wanted.

Lastly, the function of the foot is to afford the horse a firm

support and secure hold of the ground at all paces. That the

hoof yields under pi-essure is admitted. That it spreads out, as

some people contend, when it is placed on the ground, is denied

by all who have carefully looked at the arrangement of the parts

of the organ in their relation to each other. The suggestion that

the foot expands so much that the shoe ought to have a hinge at

the toe to allow the movement to go on without hindrance is

not worth discussion, nor, indeed, is any point connected with

the theory of gi'ound surface expansion and the tendency of the

concave sole to assume the form of a plane under the pressure

of the animal's weight.

The whole theory, in fact, may simply be left to the ingenious

persons who are fond of splitting straws. The practical man
need not be concerned about such matters. His own common
sense will teach him that the base of a horse's foot cannot

expand, nor the sole descend to any extent without tearing the

inside of the hoof from the internal foot to which it is every-

where closely and securely attached.

When the sole does descend it is the result of disease, and
then it does not ascend again, but remains in its distorted state,
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Principles and Practice of Shoeing.

It seems to be impossible in the present circumstances to

dispense with the iron shoe to save the hoof, and it will be a

wise thing to decide at starting on what principles the practice

which has been in operation from early times shall be carried on.

No question of art or science has caused more disputes than this,

and yet, so far as principles are concerned, nothing can be more
simple. The basis of the art of shoeing is, or should be, the

principle of non-interference, and it is not easy to carry this

principle too far. Nothing can be better for the purposes of the

horse than the foot in its natural state. While, therefore, trying

to save it from too rapid wear, the most simple means should

be used, and the organ left alone as far as may be. To this

end a little knowledge of history will be useful.

No one can say at what date the art of shoeing began ; but

it can hardly be doubted that as soon as horses were used by
man for his pleasure or profit, it was found out that the hoofs

which served the animal well so long as he was left to himself,

were worn more quickly than they grew when his master fixed

the amount of work which the horse was to do. In such

circumstances, some protection was required, and it may be

supposed that the first idea of the human owner would be to

adapt some sort of sole to the bottom of the foot, much as he
did for his own feet ; and it is not unlikely that his first attempt

at fastening would be by means of strips of hide or thongs which
he used for his own feet as fastenings for his sandals. These
failing, as they always do, iron spikes or nails would offer them-
selves as a means of fixing iron shoes to the horn. Dr. George
Fleming, in his article on the Principles of Shoeing, in Part I.

of the Journal of the Society for 1881, remarks that the art of

shoeing was probably known as early as B.C. 300, as a coin of

that date has on it a figure of a horse being shod. The same
author also observes that in a climate like ours, some substantial

hoof armature must have been desired by a horse-and-chariot-

driving people like the ancient Britons, and further that the

superstitions which still cling to horse-shoes appear to be
derived from the Druids, who were not only priests but skilled

workers in metals.

Having regard to the time that has passed since shoeing
was first practised, and the amount of care and thought which
scientist and mechanic have bestowed upon every detail con-
nected with the foot and the shoe, the practice ought now to be
perfect. But in reality we seem to have progressed in a crab-
like fashion. It is not flattering to the workman of the nine-
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teentli century to be told that the " children of the desert " did

better things in the way of making and fixing shoes to horses'

feet than are done now ; but there are good reasons for the

statement. The Arab shoe was light, it protected the bottom
of the foot from injury, the nails had very large heads, and were
so driven that only the lower part of the crust was pierced, and
the heads of the nails gave a better foothold than is obtained by
the modern system of shoeing.

The drawing in Plate 10 (page 669) shows the form of the

Arab shoe, copied from Dr. Fleming's work on Shoeing, and it is

evident that this thin flat plate of iron can be fastened to the foot

in such a way that the whole of the bottom of the organ, the crust,

the sole, and the frog, shall be equally pressed. In fact, the

Arab shoe is in the position of a thin sheet of iron between the

bottom of the foot and the ground, causing the least inter-

ference with the natural tread.

Let us now take the modern shoe and present system of apply-

ing it to the foot. First, as will be seen by Plate 11 (page 670),

the shoe is a narrow rim of iron, with the nail holes so close to the

outside edge that the nails must be driven some distance up the

wall of the hoof to get hold enough to keep the shoe on. Then
the inside of the shoe is often beaten out (seated), so as to rest

on the crust only while the sole and frog are pared away, and

all the parts of the ground surface of the foot which should help

to support the animal's weight are lifted off the ground.

Plainly stated, the Arab shoe allowed the wliole of the base of

the foot, wall, sole, and frog, to rest on a hard surface. The
modern shoe lifts the greater part of the base from the ground,

and thus the whole of the horse's weight rests on the edge of the

wall. The diagrams in Plate 12 (page 671) will show the differ-

ence in the results of the ancient and modern system.

A systeni of shoeing, known as the Charlier system, has of

late years attracted some attention and even made some pro-

gress. Many difficulties stand in its way, but in its principle

the plan is as near perfection as possible. The Charlier shoe is

a narrow rim of iron which is let into the wall of tlie foot for a

certain distance round the toe and quarters, leaving the whole

of the bottom of the foot to take its proper place on the ground.

A foot thus stood is as nearly in a natural position as it can be

with any form of shoe. The organ is better placed than with

the Arab shoe, because the bottom of the foot is in contact with

the earth, instead of with an iron plate, and in either way the

foot is better off than with the ordinaxy shoe, because with that

the sole and frog are in contact with nothing at all.

Keeping in view the true principles of shoeing, the advice
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which is to be given on the pi'actice of the farrier's art may bo

put into very few words.

To begin with, all efforts at neatness of finish by the aid of

rasp and oil-brush to the wall of the hoof should be at once dis-

couraged. The sole, bars, and frog, dirty, ragged, and scaly as

they will be when the horse comes to be shod, should be left alone.

By the use of the rasp the crust may be lowered as much as

in the judgment of the farrier is required, and the front of the

foot will always have to be rasped more than the quarters or

lieels. The skill of the smitli is shown in his ability to keep a

perfectly level base, so that the horse standing on the unshod

foot has a natural position. No doubt can be felt as to the truth

of the maxim that the shoe should fit the foot so that no after

rasping is wanted. Fitting the shoe without applying it hot to

the crust is easy to a good workman, but no great harm is done
if the hot iron should be kept in contact with the horn for a few

seconds. The farrier who is forced to adopt the device cannot,

however, claim to be a master of his art.

Nails should be driven so as to take a short and wide hold

of the crust, and if the shoe can be secured by three nails on the

outside quarter, and two on the inside, the work is well done

;

every additional nail diiven into the foot, especially the forefoot,

demands some sort of apology, or at least explanation.

A concave ground surface for the shoe gives a far better hold

than a flat one, and if with that arrangement the frog is in full

contact with the ground, it will be possible to do without calkins

for the hind shoes of all horses which are not required for

heavy draught-work in hilly districts.

Before, however, the present system of shoeing can be altered

to conform to the rules laid down in this paper, the horseman
and his servants, rather than the farrier, must be taught. At
the present time no shoeing-smith dare send home a horse shod
in the way which is known to be the right one, because the

master of the animal and his men would denounce the work as

crude and unfinished, and solemnly promise never to choose the
same workman again.

If a few final words are necessary, they must take the form
of a protest on the part of the writer that there is nothing in
the foregoing remarks on the horse's foot and the principles and
practice of shoeing which has not been said and written over
and over again by competent persons : nothing, indeed, which is

not well known to all veterinary authorities and to many of the
best practitioners of the art of shoeing. But the awkward
thing is that between knowing how to do, and doing, there is a
gap to fill up which takes a long time.

vv 2
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PLATE I.
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PLATE IV.

GROUND fcUIiFACK OF IIORSE's FOOT, SOME WEEKS AFTER SHOEIKG.
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PLATE V.

FOOT OF FOAL.
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PLATE VII.

MEMBRANE OF INTERNAL FOOT. HOOF REMOVED.
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PLATE VIII.

MEMBRANE OF INTERNAL SOLE AND FROQ.





Iriicture of the Horse's Foot mid Principles of Shoeing. 6G9

PLATE X.

ARAB SHOE AND NAIL
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PLATE XI.

ORDINARY FORE-SHOE (sEATED).
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PLATE XII.

DIAGRAM OF ARAB SUOE NAILED TO FOOT.

DIAGRAM OF MODERN SHOE NAILED TO FOOT.
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XXXIV.

—

Memorandum on the Newcastle Engine Trials. By
Wm. Anderson, M.Inst.C.E., Consulting Engineer to the

Society.

There are several matters connected with the engine-trials at

Newcastle in July 1887, and the deductions made from them,
which it will be beneficial to review.

Exception has been taken to the mode adopted, in the

engineers' report, of reducing to a standard temperature and
pressure the quantity of water evaporated by the boilers. It

has been pointed out that instead of assuming the water to have
been actually evaporated at 212°, as has been done, the larger

quantity of heat at the working pressure should have been
allowed for. Thus, in the case cited of engine No. 3114, the

steam in the boiler was at 120 lbs. pressure, equal to 350° tem-
perature, and each pound contained 11 88 •75 units of heat above
the freezing point. The water was pumped in at 83'6°, or 51-G°

above 32° ; hence the number of units per 1 lb. of steam was
1137"1, and not 1095 as stated in the repoi-t; and the quantity

of water evaporated should have been estimated at nearly 4 %
higher. The correction, if made, will not sensibly affect the

comparative results, and it should be understood that neither

method of reduction will give even an approximation to what
a boiler working at some given pressure would do if worked at

that of the atmosphere. The rate of evaporation in a boiler

depends not only upon the quantity of heat which has to be

imparted to the contents of the boiler, but also upon the differ-

ence of temperature between the products of combustion in

the furnace and flues, and the water in the boiler. The lower

the pressure the greater this difference becomes ; but as we have

no means of measuring the mean temperature of the furnace

and of the products of combustion, we cannot tell what the

difference of temperature may be, and therefore one of the

factors in the calculation is missing.

It is difficult also, if not impossible, to arrive at any con-

clusion by direct experiment, because, in boilers such as those

generally used in agricultural engines and in locomotives, the

mass of water and the free sui'face from which the steam can

escape are small compared with the volume of steam generated.

At high pressures these volumes are reduced in proportion to

the pressure : thus at 120 lbs. per square inch each bubble of

steam would be ^ the size of the same weight of steam at atmo-

spheric pressure. Hence ebullition in the latter case is much more
violent, and the consequent priming of the boilers more severe.

In some recent experiments with an eight-horse boiler I
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found that the boiler could not be worked at a lower pressure

than 35 lbs. to the square inch, because water was so abundantly

ejected with the steam. At 98 lbs. pressure, 5'85 lbs. of water

were evaporated from 49° by 1 lb. of inferior coal, while at

35| lbs. pressure, 6-48 lbs. were evaporated from 47|^°, or nearly

the same temperature. The units of heat imparted per 1 lb. of

steam were only as 1167"5 is to 1152-3, and the evaporation at

the lower pressure should only have been 5*94 lbs. of water per

1 lb. of coal, instead of the quantity given above. The excess,

amounting to 9 %, was due probably to the increased difference

of 55° between the temperature of the water in the boiler and

the furnace, and no doubt also, to some extent, to priming.

The method of ascertaining the rate of cooling was not

satisfactory. It was impossible to seal the ash-pans and
the fire-box and smoke-box doors completely, so as to prevent

all access of cold air to the inside of the boiler ; and the condi-

tions during cooling were not the same as when the engines

were at work, for the observations commenced generally in the

evening when the weather was colder, and the runs took place

in a covered shed, while the cooling proceeded in the open air.

In future efficient means of closing the chimney should be

provided, and the sheds should be made roomy enough to allow

the engines to coal in the same place where they worked.

With respect to the general conduct of the trials, it would
be well that on a future occasion there should be two weighing
machines appropriated to each engine. One should be fitted

with a coal-box large enough to hold the whole of the coal

required for the trial run, and should be so arranged that the

driver could fire direct from it ; and the second machine should

be fitted with a water tank capacious enough to hold the whole
quantity of water likely to be used. The weight of coal and
water should be taken every ten or fifteen minutes, so that the

rate of consumption throughout the run might be ascertained,

and all chance of error avoided. It may, indeed, be necessary

in some cases—when, for example, the condensed steam from the

feed heaters is returned to the feed tanks—to use two small

supplementary tanks and weighing machines besides the main
feed tank, in order to gauge correctly the quantity of water
evaporated.

It is desirable to alter the revolution counters on the brakes,

so that the figures should appear clearly on the revolving dials,

in order that the number of revolutions may be easily read off

while the counters are running ; and this reading should be taken
simultaneously with the observation on the weight of coal and
water. By taking these precautions, a run will not be lost in
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the event of some temporary mishap in the trial, a circumstance

which often occurs.

In future, a good clock with a seconds hand should be fixed

in a conspicuous position, and should be the standard of reference

for time. Hitherto the watches of the Judges and engineers

have been used, but considerable confusion has more than once

arisen when a Judge has not been able to see a trial run through.

He has had either to hand his watch over to his colleague, or to

get the watch of the latter set to his own.

With respect to the employment of automatic recording

instruments, about which many suggestions have been offered,

I do not think that they are applicable to the wants of the

Society. In the first place, the time allowed for the trials is

necessarily short, and it would therefore be difiicult to fix and
adjust the apparatus ; but the chief objection is, that it is impos-

sible to find out from the exhibitors, in reasonable time, what
their engines will be like.

Many of the engines are not even designed at the time ot

entry, and are not completed till a very few days before the

trials ; the speeds and brake horse-power are not fixed, and

even such a simple matter as the indicator gear is not properly

prepared. Thus at the last trial one engine had indicator cocks

and pipes so small that the diagrams were worthless ; in two

other engines the gear had to be altered, and these same engines

ran in a direction contrary to all the others, so that a spare

brake, provided for such a contingency, had to be altered on the

s^jot for their special benefit.

It might perhaps be instructive, after the competition is over,

to ]'un the prize engines a second time, and make observations

which could not be undertaken during the competitive runs

;

but it is doubtful whether the exhibitors would like any such

proceeding, as it would prevent the engines appearing at once

on the stands.

31 There has been a good deal of controversy in the engineering

papers respecting the action of the Society's brakes fitted with

Appold's automatic adjusting levers.

It ajipears that both Mr. Appold and Mr. C. E. Amos were

aware of the effect which the pull upon the upper end of the

adjusting levers has on the power developed on the brake; they

do not seem, however, to have attached any importance to it, or

to have made any corrections in respect of such error in the

trials recorded in the Journal. The late Mr. Rich, who con-

ducted most of the brake experiments after the retirement

of Mr. J. C. Amos, was well aware of the possible source of

inaccuracy, but lie was of opinion that it was insignificant, or,



Memorandum on the Newcastle Engine Triab. 675

at all events, not serious enough to affect the comparative results,

whicli it was the main object of the trials to obtain.

The point was not lost sight of when it became necessary to

decide upon the mode of conducting the Newcastle trials. It

was considered important that those trials should be carried out

as nearly as possible in the same manner as those at Cardiff, and
with the same instruments, in order that a comparison might
be made which would indicate the advantages, or otherwise, of

the compound system.

It might be argued that if the sources of error were known,
arrangements might have been made for measuring the pull on
the ends of the adjusting levers, and obtaining in that way the

means of making corrections if any were required. But any
such attempt would have involved an important change in

the brakes ; that is to say, the points of suspension of the

levers would have had to be made moveable instead of fixed,

aud the brakes would consequently not have been the same as

those used at Cardiff. The importance of precise similarity is,

in the eyes of the competitors, very gTeat, a fact which is illus-

trated by the circumstance that Messrs. McLaren were not con-

tent to be tried on a brake exactly similar to that assigned to

Messrs. Davey, Paxman, & Co., but they wdshed to be run
upon the very same instrument. Had time permitted, I should

certainly have preferred to run all the engines on the same brake.

The pull upon the upper ends of the adjusting levers depends
upon two things : first upon the load suspended to the brake

strap ; and secondly upon the mode of lubrication of the strap

and wheel, because upon this depends the tightness of the

strap.

With a given weight of strap, and up to a certain tension, the

amount of which depends upon the mode of lubrication, the strap

does not come into actual contact with the whole circumference

of the brake wheel. There is no appreciable variation of stress

at the points of attachment of the brake strap to the adjusting

levers, in consequence of variations in the load ; the brake strap

does not press against the lower half of the wheel at all, and
hence the levers are inoperative, that is to say, the swing of the

lower ends will not alter the tightness of the strap, and there

is consequently no pressure at their fixed ends caused by the

load. When the lubrication is very good and the coefficient of
friction is consequently small, the brake strap has to be tighter

than when the lubrication is inferior and the coefficient of friction

large, and the pressure on the fixed ends of the adjusting levers

increases in proportion.

As soon as the strap begins to bear all round the wheel, the

X X 2
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pull on the upper ends of the adjusting levers begins to increase

proportionately to the load added. This pull will have the

effect of reducing the amount of the load on the brake by the

amount of such pull reduced, in the ratio of the distance of the

fixed ends of the levers from the centre of the brake shaft to

the distance of the point of suspension of the load from the

same place.

I am indebted to my partner Mr. Wm. Dickinson for the

following investigation into the theory of the brakes :

—

Let W = Load on brake strap.

„ T, = Tensions just above and below the points of suspension of W.
„ Tj Tj = Tensions at two ends 0 and D of strap connected to lower ends

of compensating levers.

„ P = Pull on upper ends of these levers.

„ a, a' = lladii of brake strap and wheel rospectivelv.

„ 0 B = d,(Jl) = b, and OE = o.

„ F, = Friction of A ]5 C,

„ Fj = Friction of A 1), and F = total friction of brake strap.

The portion A li C of the brake strap is kept iu equilibrium by the
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tensions T, and at its ends, the friction exerted on it by the wheel and by-

its own weifrht. This gives, taliing- moments about 0—

•

l\n = T , OM + F, a'+ moment of weight of A BC.
Considering the portions A D in tlie same way,

T3 0 N = T, a + F./i' — moment of weight of A D.

Adding these two equations, we get

T, a + T., ON = T, OM + T,rt + (F^ +F,)«'+ diflerence of moments of

weights ABO and A D.

But the moment of weight of ABO = moment of weiglit of A D because

the strap is accurately balanced.

.-. (T, - TJ a = T„ O M - T, 0 N + F a'.

Now 0 ]\I = O 0 sineO 0 M = (d - b) sine O C M
and 0 N = O D sine 0 D N = d sine 0 D N

and Ti - = AV.

Substituting these values in the above equation we get

. W rt = T. {d - b) sine 0 0 M - dsma OD N + F «'

= d [T, sine O 0 ]\I - T, sine 0 DN] - b T,, sine O 0 M + F a'

But, because the lever is in equilibrium, considering the forces at right angles

to it,

T., sine 0 0 M = T + T, sine 0 D N
orT = T„ sine 0 0 ]M - T3 sine 0 D N

And by taking moments about D of all the forces acting on the levers,

D E X P = 0 D sine 0 0 M.
ov{d- c)V = 6T, sineOOM.

Substituting these two relations in the above equation we get

W« = dF - (d - c)V + Fa'
W rt = c P -•- F«'

or W - IP = '?'f.
a a

That is to say, in order to get the effective value of "\T, the pull at E diminished
in the ratio of c to a must be deducted.

This result agrees with the principle that the external forces acting on the

system should balance. Since it is at rest and the tensions are internal forces,

the Load, the Pull at E, and the Friction are the only external forces that have
to be considered, as the point of support is in the centre of gravity of the strap.

This gives, at once, by taking moments about O
a^N = cP + Fa'

as before. Also because

p ^ 6T, sine OCM
d — c

it follows that P depends upon the tension of the strap and upon the pro-
portion which 0 D bears to the whole length of the lever. Now the tension

of the strap depends upon the lubrication, hence the more efficient, that is,

the greater, will be the inaccuracy of the brake.

It is evident that in order to determine the probable amount
of error in the Cardiff and Newcastle trials, the pnll upon the
upper ends of the levers must be ascertained when the brakes
are running under exactly the same conditions as to power,
speed, temperature of air, and lubrication. It would be impos-
sible to secure all these conditions, and I have consequently
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made no attempt to repeat the trials. I have, however, satisfied

myself by experiment that when the lubrication is constant, the

pull on the upper ends of the levers always bears a constant

ratio to the load on the brake.

The amount of error due to the Appold arrangement is, I

believe, not great for moderate powers, and Messrs. McLaren
have given me the means of verifying this opinion. Feeling

dissatisfied with the results obtained at Newcastle, they re-

quested Mr. Halpin and Professor Barr to repeat the trials with

theu" compound engine, and for this purpose they used two

brakes, one designed by Mr. Halpin, and the other constructed

on the same principle as those used by the Society. Messrs.

Halpin and Barr's report was published in the Engineer of

December 2, 1887, and indicates that considerable pains were

taken to make the trials as accurate as possible.

The following table gives the results obtained by Messrs.

McLaren, and at the Newcastle trials of the Society :

—

Messrs. ilcLaren's Trial

R. A. S. E.

Halpin'

s

Srake

Brake
made like

K. A. S. £.

Trial

23-7 22-2 24 02
20-2 19-1 20-77

211 214 2 267
Water supplied per Brake H.-P. per hour . . 22-1 22 21-53

•85 •86 •86

It will be seen that the figui-es agree very closely : hence we
are bound to assuuie that the experiments at Newcastle were

substantially accurate, or that Messrs. Halpin and Barr have

erred to the same extent as we are supposed to have done.

Nevertheless, as there is an undoubted source of error in the

Society's brakes, I i-ecommend that in future trials the Appold
levers be dispensed with, or some other form of measuring in-

strument be adopted. Improvements in instruments devised for

measuring power are going on constantly, and it would there-

fore be unwise to fix on any particular form till the necessity

for making a selection arises.
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XXXV.— IN MEMORIAM.

(a.) The late Charles Randell. By John Dent Dent, Ribston

Hall, Wetherby.

Thirty years ago, when clay-land farmers were almost as mucli

depressed in spirits as they have been during the last few years,

I remember the late Sir Henry Meysey Thompson asking me to

ride over to his farm at Kirby, to see some experiments in clay-

burning which he was carrying out with labourers sent to him
and advice tendered by Charles liandell of Chadbury. This was
the first special notice of Mr. Randell which occurs to me, but

I remember well how highly his practical knowledge was then

spoken of. Some years passed by, during which I only knew
him by report as a man facing the difficulty of clay-land culture

with spirit and with hope, and with success as times improved.

In 1861, however, I found myself, to mj great delight, elected

a member of the Council of the Royal Agricultural Society, and
my colleagues elected in that j'ear were Earl Cathcart and Mr.
Wells (still happily surviving), and Mr. Randell. No one
could have seen Mr. Randell, then in the prime of life, without

being struck with his handsome presence and his fine manly
English address.^ When I undertook the office of steward of

live stock at the Show at Worcester in 1863, he gave me much
help in my endeavour to put an end to certain rascalities

existing amongst the exhibitors of pigs, and during the two
following years we were fellow-stewards of live stock at New-
castle and at Plymouth. At this time some of the newly
elected members of Council thought that there was room for

considerable improvement in the management of the Society,

and especially in the conduct of its Shows. Mr. Randell entered

heartily into these aspirations, and it was mainly owing to his

wide experience and his practical knowledge of business in

every form that we may attribute any measure of success that

was attained. He was very quick to see any mistakes even in

matters of detail, and very ready in remedies ; while his firm-

ness and common sense always kept in check any dangerous
enthusiasm of his younger colleagues.

' One of my colleagues writes of him, " His commanding presence and
honest countenance betokened the essential qualities of the man—tender-
hearted, yet determined—holding his own with every one, I thought him
always most generous in the appreciation of others, and in the expression of
tliat feeling.'"
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:

From that time he took a prominent part for twenty-five

years in every department of the work of the Society. In the

management of its finances his stui'dy sense and his practical

knowledge of work of every description were invaluable. He
was perhaps too strict a guardian of the funds of the Society,

and we sometimes thought that he encouraged the Finance

Committee to draw the purse-strings too tightly ; although

when he could be convinced that the money would be well

spent, we had no cause to complain. He very soon acquired so

great an influence in the Council that, if any new departure

were suggested, it was generally considered desirable to see

what Mr. Randell thought of it before bringing the matter

forward for discussion.

On the question of education he and the late Mr. Holland

were the most conspicuous advocates of the party which held

that the Council should only deal with technical agricultural

education, and not concern itself with the general education of

the agricultural classes. At one time this was a much-debated
question in the Council, and led to a considerable divergence of

opinion, and ultimately to a compromise which has not been

quite so successful in its results as we could have wished. Seeing

things very clearly himself, and having great readiness and faci-

lity both in acquiring information and in imparting the results

of it to others, he did not, I think, recognise that the ordinary

farmer had not an equal readiness, and that in too many cases

the want of sound general education prevented him from suf-

ficiently appreciating the results which science was developing

in agriculture. At a later period something of the same kind

actuated Mr. Randell in regard to chemical investigation. He
was so anxious to put practical results before his fellow-agricul-

turists, that he rather looked down on scientific investigation,

and urged the Council to institute and encourage experiments

which should be cari-ied out by fanners as a part of the practice

of the farm, under the belief that the results would be sufli-

ciently accurate, and of more substantial value than those of

Rothamsted and afterwards of Woburn.
In both these cases his line of conduct was the result of a

mind of considerable power, which had made him active in ex-

periment before his fellows. By an opportune accident, the other

day I came across a French book published in 1855, giving an

account by M. le Comte Conrad de Gourcy of his third agri-

cultural tour in England and Scotland in 1851. Several pages

are devoted to this gentleman's account of J\Ir. Randell and the

farm at Chadbury, and he says, " any agriculturists who have

Bome days to spend in England will do well to visit this farm,
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for Mr. Randell seems to me one of the best farmers of liis

country." This French gentleman enters into every detail of

the farm, the clay-burning, the cropping with vetches and other

green food, the feeding sheep in pens on burnt clay, the in-

genious hurdles for summer folding ; the cross-breeding of sheep

and of pigs. He specially notices the greyhounds, with which

at that time ]\lr. Randell was so successful ;
' and concludes his

remarks by saying that in all these experiments Mr. Randell,

who had been blamed at first by his neighbours, now found his

example very generally followed.

M. de Gourcy's description of the man seems to me to afford

some insight into Mr. RandelFs conduct with regard to what I

may call the scientific work of the Council. He had a mind
capable of planning experiments, and exhibited patience and
skill in practically carrying out the same. He had himself

succeeded, and he believed there were many more amongst
English agriculturists who possessed an equal originality of con-

ception and fertility of resource. He did not, therefore, think

it necessary for the Royal Agricultural Society to concern itself

with general education, but rather to aim at encouragement of

special agricultural education, and of enforcing that teaching by
experiments carried out by what he called practical men. I fear

his estimate of his fellow-agriculturists was too exalted in this

respect.

I have alluded at some length to this portion of Mr, Randell's

work on the Council because the subjects referred to are still

full of unsolved problems, and we have yet much to learn in

them. Technical education in agriculture, differing opinions as

to the efficacy of certain elements of manures, and other ques-

tions in relation to agricultural chemistrj^, are still matters for

discussion ; and when discussed we shall miss the powerful

criticism he could bring to bear upon them.
His labours in the Showyard Contracts Committee, of which

for some years he was chairman, were marked with most satis-

factory results, not merely in economy to the Society, but in the

improvement of every detail of the yard. He strenuously advo-

cated a restriction of our then costly trials of field implements,
and to a great extent his views were adopted—viz. that the

Society should only offer prizes for new implements, or impor-

' Mr. Ravvlencc writes to me : " I first became acquainted with Mr. Eandell
from meeting him at the coursing meetings on the Wiltshire Downs. I saw a
great deal of him from 1845 to 1855, as he used to attend the Wiltshire
coursing meetings and stay with my brother. He was as good a judge of a
greyhound as he was of sheep, cattle, and horses ; he bred some very good dogs,
and won some big stakes,"
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tant modifications of tliose already existing. Undoiabtedly the

repeated trials of practically similar implements might be carried

to excess, and the expense of procuring trial fields, and of mak-
ing ami;hing like exhaustive examination of the implements
presented, was a matter for serious consideration ; but I have
never been quite able to agree to the practice of offering large

sums in our prize sheets for live stock, much of which shows
no improvement over the animals exhibited forty years ago, and
of limiting the prizes offered for machinery, which may give

such eflicient aid in the production of food for the nation.

In every large society it is found necessary at times to look

into questions of management and expenditure, and both in

Lord Vernon's Committee of 1871 and Sir John Thorold's of last

year, Mr. Randell bore a conspicuous part and made many most
vahiable suggestions. On questions which arose as to cattle

diseases and trade in animals, in conjunction with Mr. Booth
and Mr. Jacob Wilson, he collected and prepai'ed most important

information for the Society and the CTOvernment of the day

;

but, although quite willing to discuss such general agi'icultural

questions as the foregoing, he opposed any alteration of those

clauses of the Charter which prevent discussion in the Council

of political questions or matters pending in Parliament. Ex-
perience had taught him that on a grave emergency like cattle

plague the Council did exercise a discretionary power in dealing

with such matters ; and that the happy harmony which for fifty

years had existed amongst men of widely divergent political

opinions at the Council might perhaps be seriously impaired

were these restrictions removed.

His high position as a farmer and a land agent made his

opinion most valuable when questions arose as to the compensa-

tion to be paid under the Agricultural Holdings Acts ; but he

moved and carried, after some discussion, that tlie Council should

not publish as authoritative any suggestions to valuers, although

he quite approved of the issue in the Journal of the table pre-

pared by Sir John Lawes and Dr. Gilbert on the manurial

values of different kinds of food. I should make my recollections

too lengthy if I were to go more into detail. Looking through the

Proceedings of the Council for the last twenty-seven years, I find

him taking part in every question of interest.

When our late secretary came to us, and was anxious to

obtain all the information that his acquisitive mind could

digest, no one helped him more than Mr. Torr and ^Ir. Randell,

and to the day of Jenkins's death he had no kinder friend

and advisor than ~Sh\ Raiulell.

Li the Journal for 181 ! I find a letter from him to his laud-
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lord, Mr. Holland, giving a full account of the system of burning

clay which he had adopted. This was followed by another letter to

the late Mr. Thompson in 1863, giving the results of his expe-

rience. He was a very warm advocate of this practice, both as

an aid to cultivation and fertility when the clay, couch, and
other rubbish were burnt in small heaps and the ashes spread

upon the land ; and also when banks were burnt in clamps, and
the burnt clay was used to bed sheep feeding in pens, and
afterwards as a manure for the growth of roots.

Shropshire sheep were reported upon by him in connection with

the Shows at Leeds and Bury St. Edmunds with a wai-m appre-

ciation of their merits as rent-payers, and at Bury he remarks
that their owners are unsparing in their efforts to excel one
another in breeding, feeding, and sheariwj. At the same Show
he is puzzled to tind out the merits of the Suffolk sheep, and
writes strongly on the necessity of the Council dealing with the

shearing and trimming questions.

He was an excellent judge of most kinds of stock, and con-

stantly in request,' and he set his face very determinedly both at

the Council and in the Show-field against the tricks of sheep-

shearing and of colouring pigs.

He was very communicative to inquirers on agi'icultural

questions, and whether to Mr. John Algernon Clarke on steam
cultivation, or to Mr. Morton seeking for information on the

effects of seasons in 1868 and 1872, he was equally ready to

give the result of his experience. In 1868 he finished his

harvest on the last day of July, and had then only five acres of

cabbage and two of mangold for 1,000 sheep; but with his usual

resource he at once sowed 133 acres with mustard, rape, and
turnips, and these growing rapidly in the heated soil he con-
trived to winter his Hock.

After the passing of the Agricultural Holdings Act of 1875,
he furnished for the Journal copies of agreements which he had
used for some years. The object of these was to " provide for

freedom as to cropping and disposal of produce, a large amount
of compensation for unexhausted manures and food, and a

remedy for the landlord in case of waste by enabling him to set

off the penalty for default against the amount of compensation
to which the tenant is entitled for hay, straw, roots, and acts of
husbandry."

He did not believe in tenants laying clay land down to
grass. In 1882 he writes: "Tenants know that with a return

' Mr. llanclcU judged Shropshire sheep for the Society on no less than eight
occasions, viz. in 18G0, 186J, 18C3, 1873, 1875, 1878, 1885, and 1887.
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of better seasons all moderately good clay land will pay them
better in cultivation than in grass, and will carry more stock

while consuming green crops, such as vetches, clover, cabbages,

rape, and mangold, alternately with wheat, barley, and beans,

than it would do in permanent pasture." At the same time he

recognises that landlords who have farms thrown on their hands,

and have not capital with which to farm, may be compelled to

lay clay land down, and he advises a course which he considers

likely to answer.

In reporting on Farm Accounts, the Committee of which he
was a member recommended only two simple books to be kept,
" their object being to put before farmers a simple form which
they can keep with the least possible trouble, and which will

show what farming does for them in every year."

I must conclude these allusions to his papers in the Journal,

all full of the man and his suggestive spirit, with one extract from

the lessons to be learned by the wet season of 1878-79 :
" That

even in such seasons, relying upon our own exertions and the

promise that ' seedtime aTid harvest shall not ftiil,' we must
determine to produce all we can, especially of such things as are

least abundantly imported—mutton and malting barley, to wit

—and hope that with more favourable seasons and an improve-

ment in the gener.al trade of the country we shall, as heretofox'e,

get over all our difficulties."

I might make many more quotations, but I think I have

given enough to show the spirit in which he thought and
worked, and the ready manner in which he could record the

results of his work for the information of others.

Failing health in the year 188G made him propose to resign

his seat at the Council ; but His Eoyal Highness the Prince

of Wales, as President, addressed him the following letter, which

expresses admirably the feeling entertained by his colleagues :

—

" February 3, 1886.

" Sir,—Your letter addressed to tlie Secrotai-y of tlie Society, conveyinp;

your desire to resign your seat on the Council, lias just been read. The
Council have expressed tlieir great sjnnpathy with you in the circumstances

which have led to your desiring to relieve yourself of some of your public

engagement's. At the same time they are unanimously of opinion that they

cannot afford to lose the benefit of your maliu'ed advice and assistance, which
have been of such signal use to the Society during a period of almost a

quarter of a cent\iry. They therefore trust that you will allow your name
to remain in the list of the Council, so that, although you may not feel able

to attend the meetings as often as hitherto, your colleagues may still be

able to consult you on important questions as they arise, in your continued

capacity of a member of the Council of the Society.—I remain, Sir, youra

faithfully, (Signed) " Ai-BEKT Edward I*., President."

Charles Handell, Esq/'
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In consequence of this letter he worked on to the last, and took

an active part in our deliberations three short weeks before his

death.

For twenty-seven years I worked with him on the Council,

and took an active part sometimes in accordance and some-

times in partial disagreement with his views ; and the impression

left on my mind, and I believe on all who came in contact with

him, is that a finer type of an intelligent English agriculturist

never existed. He saw things rapidly, he felt their importance

or their insignificance very strongly, he had a vigorous power of

utterance of his opinions, and he never shrank from saying what
he thought was right, even if the language in which he did it

was at times somewhat forcible. But he was always fair, and
never uncourteous, to an adversary, and his memory will be dear

to his colleagues as that of an Englishman indeed !

(6.) Sonie Late Contributors to the Journal. By the EDITOR.

It is a noteworthy but melancholy circumstance that in the

short space of six months the three leading professional writers

on agricultural subjects—each an old and trusted contributor

to this Journal—should have been gathered in by the Great
Harvester. If those oflicially connected with the Society

—

such as the successive chairmen of the Journal Committees, the

late Editor, and the late Dr. Voelcker—be left out of the account,

probably no three writers have done more to advance agricul-

tural knowledge through articles in this publication and in

other ways than John Algernon Clarke, John Coleman, and
John Chalmers Morton.

It is not proposed on this occasion to attempt any elaborate

biogi'aphy of these men, or any critical analysis of their life and
works ; but it has been felt by those in authority that they
should not be allowed to pass away quite unrecorded in the
Journal to which they devoted some of the best efforts of

their brain. The present writer is indebted solely to his official

position as Editor of the Journal for the privilege of writing a

brief tribute to the memory of these departed worthies of the

Society, and he must plead, in extenuation of any imperfections,

want of personal knowledge of those whose lives he attempts
to portray. As, however, this obituaiy notice is mainly con-
cerned with the triad in their relations with the Journal, less

disadvantage than usual will, it is hoped, arise from the cir-

cumstance that it is penned by one who had little or no personal
acquaintance with them.
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Jolin Algernon Clarke,

who was the first of the three to lav down his pen, was born in

the year 1828. The son of a Lincolnshire farmer, who was
himself well known as an agi'icultiiral writer and as a judge in

the show-yard (Mr. John Clarke of Long Sutton), his thoughts

were early directed to that interesting tract of land all round
him known as the Fen Country. During the first half of the

Royal Agricultural Society's existence an important part of its

annual programme was the giving of prizes of substantial amount
for the best essays on selected subjects. For the year 1847 one

of the twelve subjects for essays was " the Great Level of the

Fens," and John Algernon Clarke, who could then have been
only nineteen years of age, won the prize of oOl. with a remark-

ably luminous and well ai'ranged essay, which appeared in Vol.

VIII. of the Journal (1847). No doubt encouraged by his

success, we find him in 1850 competing again for and •n'inuing

a prize of 50/. on the •' Farming of Lincolnshire," a subject on
which he was peculiarly fitted to treat. His very elaborate prize

essay on this subject takes up 155 pages of Vol. XII. of the

Journal (1851), and may still be read with interest and profit.'

A third prize of 50/. was granted to him in 1854 for another

essay on " Trunk Drainage," which appeared in Vol. XV. (1854).

The list of essays for the year 1859 contained a reference

to a subject which Mr. Clarke made his own, and to which the

Society for several years devoted much time and money, viz.

" the application of steam power to the cultivation of the laud."

;Mr. Clarke won the prize of 25/. for the best essay on this ques-

tion, and his paper appears in Vol. XX. of the Journal (1859).

Four years later (in Vol. XXIV. 18G3), he wrote an article on

Five Years' Progress of Steam Cultivation," in which he

summed up the " mechanical improvements and practical results

which since [liis former paper] had made steam tillage the pre-

eminent triumph of modern English agriculture."

At the general meeting of the Society in ]\Iay 1866, the

Council announced that " the application of steam to the culti-

vation of the soil had received their careful attention, and they

considered that the time had anived when an attempt should

be made to arrive at the results which had been obtained by its

use on different soils or in different localities." Accordingly,

Inspection Committees were appointed to visit such farms as a

' Note, for example, the use made of it by Mr. Freclk. I. Cooke, in his Report
in the present number on the Farm Competition in Kottinghamsliire and
Lincolnshire.
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special Central Committee of the Council miglit select for the

purpose.

The second Inspection Committee consisted of Mr. Robert

Leeds, Mr. John Nicholson, and Mr. Edward Wortley, with Mr.
Clarke as secretary, and the area of their operations was very

large, including Northumberland, York, Lincoln, Nottingham,
Stafford, Salop, Kent, Montgomery, Worcester, "Warwick,

Gloucester, Somerset, Dorset, Wilts, Berks, Oxford, Bedford,

and Northampton. In Mr. Clarke's exhaustive report, which
appears with those on the same subject by Mr. Howard Reed
and Mr. John Coleman in Vol. III. of the New Series (18G7),

the experience of 140 practical farmers on 66,000 acres is

summed up, and the facts are marshalled with his customary

lucidity. When the Society decided to give prizes at Wolver-
hampton (1871) for the best combination of machinery for the

cultivation of the soil by steam power, Mr. Clarke was naturally

selected as reporter ; and his masterly report in Vol. VII. of the

New Series, on the prolonged and expensive trials instituted by
the Society, is justly described as one of the most valuable con-

tributions ever made to the Journal.

The other papers of Mr. Clarke in the Journal included o

short account of the Lois-Weedon system of wheat-growing
(Vol. I. New Series, 1865) ; a paper urging the importance

of increasing our home jn'oduction of poultry (Vol. II. 1866)

;

the official report on the trials of Reaping Machines at Leam-
ington, in connection with the Birmingham Show of 1876
(Vol. XIII.) ; and—a worthy conclusion to his services to the

Society—the paper on Practical Agriculture for the Memoir on
the AgTiculture of England and Wales, prepared for the Inter-

national Congress at Paris in 1878. No one can read this

paper, or indeed any of Mr. Clarke's articles, without appre-

ciating and admiring his wonderful grasp of his subject, and the

skill with which his facts and arguments are marshalled.

Not only in this Journal, however, but in other agricultura

publications of the time, Mr. Clarke's busy pen was always
finding employment. In the year 1857 he began to report

for the Times the annual country meetings of the " Royal

"

and other Agricultural Societies, and his accounts of the succes-

sive Shows were always read with more than common interest.

His great mechanical knowledge and wonderful inventive

faculty gave to his descriptions and criticisms of new types of
implements and agricultural machinery generally, a very special

value. More recently he started in the leading paper a weekly
column of notes and comments on agricultural subjects, under
the heading Crop and Stock Prospects." The Tirnes^ too,
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employed his services as special commissioner in procuring

graphic pictures of Irish life and Irish agriculture, when legis-

lation on Irish land was attracting public attention.

Mr. Clarke was the founder and original editor of the

Chamber of Agriculture Journal, and for twelve years, from

1867 to 1879, he also held the post of Secretary to the Central

Chamber of Agriculture, where his large acquaintance with

farmers in every county of England greatly aided his work. In

this capacity his services proved also of value on questions

relating to the prevention of Cattle Disease, and in the prepara-

tion of the exhaustive analysis of local Customs of Compensa-
tion for Unexhausted Improvements, made by a Committee of the

Chambers before the passing of the Agricultural Holdings Act
of 1875. For the last five years of his life, and until shortly

before his death, he was the Editor of BelVs Weekly Messenger,

the oldest of our agricultural papers.

His sudden death from an apoplectic seizure on November 17,

1887, deprived the agricultural community of a ready writer

and an acute and thoughtful critic.

John Coleman
was born on July 1, 1830, and began his farming career at the

age of 16 at the Royal Agricultural College, Cirencester. He was,

indeed, the very first pupil that ever entered the walls of that

institution. Two years later, while still a student, his uncle Mr.
Robert Brown, a founder of the College, made him his agent over

a very small property. His first business engagement was as estate

agent at Albury Park, near Gruildford, Surrey, then the property

and residence of the late Mr. Honry Drammond, and now of his

son-in-law, the Duke of Northumberland. Being then barely out

of his teens, his farming experience was at that time compara-
tively small ; but his capabilities were considerable, and his zeal

and energy conquered all obstacles. Mr. Coleman soon made
his mark in the agricultural world ; and after holding several

important stewardsiiips, he became agent for the Yorkshire

estates of Lord Wenlock, by whom he was much esteemed. He
resided nearly twenty years on the Escrick property, which he
left several years ago, after the death of the second Lord.

From 1856 to 1862 Mr. Coleman was Professor of Agricul-

ture at the Cirencester College, and quitted that institution in

company witli several other professors, including the late Dr.

Voelck(n* and Professor G. T. Brown, C.B., now head of the

Agricultural Department of the Privy Council Office; but in
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his later years he renewed his connection with the Royal Agri-

cultural College as honoraiy professor. In 1865 he became
agricultural editor to the Field, and from that time till a few

months before his death his life was a most active one, alike as

writer, journalist, and reporter, in addition to his work as private

land agent, and—since leaving Escrick—in business at York as

a land agent and farm valuer of great repute.

Mr. Coleman's association with this Journal commenced in

the same way as Mr. Clarke's, viz. by winning one of the

Society's Essay-prizes. In 1855, 40^. was offered for the best

essay on the causes of fertility and barrenness in soils ; and
Mr. Coleman's succinct and valuable prize thesis on this in-

teresting subject appeared in Vol. XVI. (1856). His next

iq^pearance in the Journal was in 1859 (Vol. XIX.), when,

writing from Cii'encester, where he was then installed as Pro-

fessor of Agriculture, he addressed himself to the very practical

question of " how the general principles of commercial accounts

may be reduced to a form adapted to the general pui-poses of a

farmer." His advice is sound and his method easily compre-
hensible : and it is a matter for surprise that so little improve-

ment has been manifested in the accounts of the ordinary farmer

during the 30 years that have elapsed since Mr. Coleman first

called attention to the matter in these columns.

Mr. Coleman was in constant request by the Society as a

Judge and Reporter in the Implement Department of its country

meetings, and in all his inquiries and reports was most unsparing

of himself. In 1864 he reported on the Implements exhibited

at Newcastle, and particularly on the Steam Cultivation trials

which were the special feature of that meeting. At Plymouth

(1865), he reported on the Implement Department, and was a

Judge of Mowing and Reaping Machines and Miscellaneous

Implements. At Bury St. Edmunds (1867—there being no
show in 1866), he reported on the Implement trials, which that

year were made of peculiar importance and variety in view of the

absence of cattle from the Show in consequence of the cattle

plague, and he also acted as one of the Judges of Thrashing
Machines. In the same volume (New Series, Vol. III.) of the

Journal appears a report by his pen on the then burning ques-

tion of Steam Cultivation, he being the Reporter of the Supple-
mentary Committee, deputed by the Society to inquire into the

results of Steam Cultivation in Yorkshire, Durham, Cumberland,
Westmoreland, Lancaster, Salop, Nottingham, Stafford, and
Leicester, as part of the general inquiry to which reference has
already been made (page 686). He was a Judge of Steam Cul-
tivators at Leicester (1868), of Plans and Models of Labourers'

VOL. XXIV.—S. S. Y Y
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Cottages at Manchester (1869), and he reported on the trials

of Implements at Oxford (1870).

The Journal contains nothing else from his pen until 1873,

when he undertook at short notice to write the Report on tlie

Trials of Ploughs and Harrows at Hull. In 1874 he was a

Judge of Waggons, Carts, &c., at Bedford, and in 1877 of Sheaf

Binders at Liverpool. Between these two dates he had acted as

chairman of the English Judges of Machinery at the Philadelphia

Centennial Exhibition, and his elaborate report on the inte-

resting exhibits of American and Canadian machinery shown
there is the first paper in the Journal for 1877. At the Bristol

Meeting in 1878 he was again a Judge and Reporter on the

Trials of Sheaf Binders and on the Miscellaneous Implements
;

and in the same year he acted as one of the Judges at the Great

Exhibition at Paris.

In 1879 he was appropriately selected as the Reporter on

the very extensive and varied collection of Implements at the

Metropolitan exhibition of the Society at Kilburn, as well as on

the trials of Railway Waggons intended for the conveyance of

fresh provisions. In 1881 he was Judge of and Reporter on

the Miscellaneous Implements exhibited at Derby ; and he ful-

filled the same office at York (1883). In 1884 he varied his

occupations on behalf of the Society by acting as Judge and

Repoi'ter on the Farm Prize Competition in connection with

the Shrewsbury Meeting. His last appointment by the Society

was as Judge of Miscellaneous Implements at Newcastle (1887).

He was so ill at the time of the Show that he had abruptly to

break off his work and return home ; and though he managed
to attend and to report upon the Society's Potato-Raising Trials

at Gosforth in the following October, his health was very un-

satisfactory. A malignant internal tumour, for which there was

no hope of cure, at length carried him off on the 19th February

of this year.

In addition to his work for this Society and for the Field,

Mr. Coleman acted as Assistant Commissioner for the seven

northern counties of York, Northumberland, Durham, Cumber-
land, Westmoreland, Lancaster, and Chester under the Duke
of Richmond's Royal Commission on Agricultural Depression.

His report on his inquiries in these counties was remarkably

able, and much appreciated and cited. He also found time to

bring out in 1875 a largo illustrated volume on " The Cattle of

Great Britain," in which he was assisted by some of the first

authorities on the vespeclive breeds. I'his was followed, two

years later, by a similar book on sheep and pigs. His last ex-

tended literary work was in connection with the revision and
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re-writing of these books, so as to bring tliem up to date of

publication; and they were issued in 1887 in one volume, under

the title of " The Cattle, Sheep, and Pigs of Great Britain."

He was an influential member of the Council of the Yorkshire

Agricultural Society, and was for veiy many years a Member of

the Farmers' Club, at whose meetings he was a familiar figure.

Earl Cathcart sums up admirably the personal characteristics

of Mr. Coleman in words which I am permitted to quote, and
which may fitly close this brief sketch of a busy and useful life :-—

" I have been associated with Mr. Coleman during many
years, in many places, and late and early ; in the drawing-room

of the country house, in the common room of the busy inn, in

the trial field, in the cx-owded show-yard ; and always, and at all

times, found him the same modest, self-possessed, agTeeable,

energetic, well-informed man."

John Chalmers Morton
was born on July 11, 1821, and was the son of Mr. John Morton,

agent for upwards of fifty years to the Earls of Ducie upon their

Gloucestershire estate. He derived his second Christian name
from his mother, who was a sister of the famous Scottish divine.

Dr. Chalmers ; and he was educated at the Merchiston Castle

School, Edinburgh, where one of his uncles was head master.

During the last years of his stay at Merchiston, he attended

certain of the University lectures—on chemistry, physics, natural

history, and agriculture. In some I'eminiscences of his school

life which he wrote in 1879 for the school magazine, he refers

to the fact that " his subsequent life was shaped mainly by the

circumstances which made him a student in the agricultural

class-room of the University, under the late Professor Low."
Before he was nineteen he was summoned home to take charge,

under his father, of the Whitfield Model Farm on Lord Ducie's

estate. While here he was enrolled as a member of the English
Agricultural Society—then recently started—on the 4th Sep-
tember, 1839. He was thus what may be called a " foundation

"

member of the Koyal Agricultural Society of England when it

received its Charter on March 26, 1840. In the new pride of
membership, he went to the historic first Country Meeting of

the Society at Oxford in 1839 ; and it was one of his boasts that
he had been to almost every Royal Show since.' The present

' In his memoir of Sir Brandreth Gibbs in the Journal for ] 885, Mr. Morton
refers to the fact that he himself had attended ever}' Show except those held
in 1840, 1842, 1848, and 1854 (Vol. XXI. p. 612).

T Y 2
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writer well remembers the cheery exultation with which Mr.
Morton announced, on the occasion of one of their earliest meet-
ings, that he had just paid his fifty-first annual subscription.

In 1843 he commenced the association with the Agricultural

Gazette which was only to be terminated by death. It was no
small compliment to a young man of twenty-three to be invited

to start and direct a new paper ; but Mr. Morton was equal to

the occasion, and threw the whole of his great energy into deve-

loping the Gazette and making it the influential organ of agri-

cultural opinion which it soon became. So devoted was he

to its interests, that it is recorded of him that no less than 1,300

consecutive weekly numbers of the pajDer were brought out

without a single break under his personal supervision. From
week to week for forty-five years he handled with a masterly

pen all subjects connected with agricultural progress, at the

same time eliciting from the ablest of his friendly contributors

the details and lessons of their practical experiences. This was the

great work of his life, and nobly was it performed to the last.

His holidays were of the rarest and briefest. If he were

cajoled into taking a rest from the work of his paper, he usually

contrived to throw himself with even greater ardour into some
new subject which he had encountered in his wanderings. His

idea of resting his brain by a little harmless light literature

—

when he grudgingly allowed himself this relaxation—was to

read several novels in the day. He was indeed a man of vehe-

ment energy, who could not exist without strenuous work.

In addition to his editorial functions, he was a constant con-

tributor to this Jom-nal, and he found time moreover to perform

the duties of an Inspector under the Land Commissioners. In

the year 1855, when he was only 32 years old, Mr. Morton

brought out, with the assistance of fifty of the most eminent

scientific men of the day, his valuable and complete Encyclopaedia

of Agriculture, which contains 2,200 double-columned pages,

and is still the most complete work of the kind extant. In

later life he schemed out and edited a series of seven admirable

little Handbooks of the Farm, which were published by Messra.

Bradbury Agnew & Co. between 1881 and 1884, and discussed

the Cultivation of the Farm, its Live Stock and its Cultivated

Plants, Farm and Estate Equipment, the Chemistry of Agricul-

ture, and the Processes of Animal and Vegetable Life.

Perhaps the most important extra piece of work which he

ever undertook was the inquiry into the Pollution of Rivers and

its remedy, for which a Koyal Commission was issued in tlie

year 18G8. Mr. jMorton was one of the Commissioners, his

colleagues being Sir William Deuison, K.O.B., and Professor i
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Franklaud, D.C.L., F.R.S. This difficult inquiry, which lasted

for six years, entailed much laborious work and careful observa-

tion, and Mr. Morton threw into it all that energy and en-

thusiasm for which he was so conspicuous, never resting content

with information at second-hand if ; it was possible to obtain it

by personal investigation. All the chief river basins of Great

Britain were explored, the polluting matters discharged into

their running waters traced, and preventive or remedial measures

investigated. In the great majority of instances, and notably

in the case of the sewage of towns, the most effective remedy
was an agricultural one, and it was in this department of the

inquiry that the profound knowledge, extensive experience, and
sound sense of Mr. Morton were of the greatest value to his

colleagues. All the sewage farms and sewage cleansing in-

stallations in the kingdom were visited, and the data concerningf

them carefully collected. He also studied in much detail the

so-called preventive measures, such as the Lancashire midden,
the dry earth closet, and the pail system. He drew a striking

comparison between these and the water-carriage system of the

disposal of excreta, and it is no exaggeration to say that the

searching investigations of Mr. Morton into these rival systems

placed them for the first time in their true economical and
sanitaiy positions. His vigorous pen and incisive sentences

may be traced throughout the Eeports of the Commissioners
;

indeed the agricultural portions of those reports were virtually

his work.

Mr. jMorton's appearance in the Journal of the Royal Ag'ri-

cultural Society began even earlier than his editorship of the

Arjricidhrral Gazette, for we find him writing to Mr. Pusey, the

then Editor, on November 18, 1840, a letter sending particulars

of a crop of White or Belgian Carrots on Lord Ducie's farm at

Whitfield, which was published in the second volume of the

Journal. In the seventh volume (1846) appeared Mr. Morton's
first article : on the Maintenance of Fertility in new Arable

Land, as illustrated particularly by the occurrences at Whitfield

Farm since it had been drained and broken up out of old grass

land about eight years before. To Volume X. of the Journal

(1849) he contributed a Prize Essay some 40 pages in length

on the Means of increasing our Supplies of Animal I'ood.

Further articles by him appeared in Volume XIX. (1858) on
the Cost of Horse-power, which contained some very elaborate

and valuable statistical tables, and in Volume XX. (1859) on
Agricultural Maxima, in which were given details of largest

yields of agricultural produce of different kinds.

In the fii'st volume of the Second Series (1865) appeared
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Mr. Morton's most valuable lecture on Agricultural Education.

This was the immediate cause of the appointment by the Society

of its Education Committee, which has since done such good work,

and for which Mr. Morton acted as examiner from the commence-
ment of the Society's Junior Examinations in 1874 until his

death. In Volume IV. (1868) appeared a Report on Town Milk,

the quality and circumstances of which at that time received

much less attention than they do now. In the next volume

(1869) was a Report on the Agricultural Lessons of 1868, which
year was characterised by a warm spring and a hot dry summer.
A further Report appeared in the tenth volume on Spring Sown
Wheats in 1873, when a larger extent of wheat was sown
out of the usual season than had ever before been the case in

this country. In Volume XI. (1875) was a Report on Cheese-

making in Home Dairies and in Factories, and in Volume XII.

(1876) was a full and most interesting paper on Half-a-dozen

Sewage Farms, selected as fairly representing the various soils

and circumstances under which Sewage Irrigation had been

adopted in various parts of the country.

Mr. Morton was the Reporter on the Dairy and Stock Farms
in the Liverpool Farm Prize Competition of 1877, and the similar

Competition at Preston in 1885. Both these reports are charac-

terised by his wonderful power of observation and skill in arrang-

ing his facts. He also contributed the paper on Dairy Farming
to the Memoir on the Agriculture of England and AVales pre-

pared under the direction of the Society for the International

Congress at Paris in 1878. In Volume XVI. (1880) was a very

exhaustive paper from his j^en summing up the experiences of

the year of dismal agricultural record, 1879.

The ripe experience and powers of memory of Mr. Morton
made him of late the biographer |?ar excellence of his colleagues

of the past. Thus he wrote in the twentieth volume of the

Journal a sketch of Mr. George Turner, like himself an original

Member of the Society ; in Volume XXI. the biogi'aphy of the

late Sir Brandreth Gibbs, for more than thirty years Honorary

Director of the Show-yards, which contains much interesting in-

formation about the earlier country meetings of the Society.

Finally he wrote in the April number of the Journal for last

year a full and sympathetic memoir of the late Secretaiy of the

Society, Mr. Jenkins.

These brief references to his work in one publication suffice

to show the broad sympathies of the man, and his keen insight

into agricultural problems as they arose for discussion and

settlement. Mr. Dent, who, as a former Chairman of the

Journal and Education Committees of the Society and in other
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ways, had been much associated with Mr. Morton, has graphically

described the leadins: characteristics of his work in the follow-

ing words :

—

The services of Mr. Morton to agricultural literature must ever te appre-

ciated by each class of those depending upon the cultivation of the soil for

their support. In all times, whether of prosperity or adversity, he wrote
with a spirit of the most kindly sympathy for their successes or reverses.

The wide experience of his life, the genial and appreciative temper of his

mind, with a substratum of humour underlpng it all, made him one of the

pleasantest possible of agricultural writers.

To the Meetings of our own Society, and to those of the Bath and West
of England, he was a welcome visitor from the first, and though he never

spared what seemed a blot in our management, he ever recognised whatever
of advance was made.

On dairy questions, on stock-keeping, on eifects of seasons, on use of

foods, he had the means of gathering information from a host of friends, and
of putting that information in a most acceptable and instructive shape.

Mr. Morton died, as probably he himselfwould have preferred,

in harness. On Thursday, May 3 last, he had gone to his city

office as usual to prepare for the nest number of his paper ; he
had subsequently travelled to Bishop's Stortford on the business

of the Land Commission ; and had arrived at his Harrow home,
a little over-fatigued, in the afternoon. He was persuaded to

lie down for a while ; but within half an hour a noise overhead

startled those in the room below, and, rushing up, they found
him on the floor, quite dead.

He was laid to his rest in the beautiful Harrow Churchyard
on the following Wednesday (May 9), when the present writer

had the privilege of representing the Society- of which he had
been so old and distinguished a member.

The news of Mr. Morton's decease was received in agricul-

tural circles with the deepest sorrow and regret. It was uni-

versally felt that a great and irreparable loss had overtaken

agricultural journalism and literature, and at the meeting of

members of the Royal Agricultural Society held on May 22,

the Chairman (Earl Cathcart) gave eloquent expression to the

general sentiments. His Lordship remarked on that occasion

that, " as to the magnitude of the loss which the agi-icultural

world had experienced in the death of Mr. Morton, he could

speak with feeling, as Mr. Morton had been a personal friend of

his own. Mr. Morton was a man of great charm of manner, of

the utmost simplicity and integrity of character, and a man
with whom it was delightful to transact business." Lord Cath-

cart related as an instance of Mr. Morton's generosity and
kindness of heart, that it was with the greatest difficulty that he
could be induced to accept the usual honorarium for \vriting

the memoir of the late Secretary, and he only did so on the
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ground that it would be useful for Ms private chai-ity purse, an
observation wliicli (said his Lordship) was highly characteristic

of the man.
At the meeting of the Council held on June 6, Earl Cathcart

moved the following resolution, which was earned unani-
mously :

—

The Council of the Royal Agricultural Society of England receive the

announcement of the death of Mr John Chalmers Morton with feeling-a of

great regret. This feeling of regret they desire to record, and request the

President, on the part of the Council, to convey to the family of a hite

highly-esteemed fellow-labourer the expression of their appreciation, concern,

and sympathy. Mr. Morton was an original member of the Royal Agri-
cultural Society of England, and during the whole period of its existence

his busy pen has been continuously employed in furthering the best interests

of scientific agriculture. Every page of his voluminous writings is indica-

tive of the writer's character: Idndly, able, and perceptive, he was, above
all things, a conspicuously fail- and just man.

Ko better epitaph than this could have been desired by
Mr. Morton, and no added words could increase its value or

significance.

Charles Randell.

Great as the losses to the Society and the Journal have been

by the deaths of the three men whose lives have been imper-

fectly sketched above, an even greater loss has been suffered by
the decease of one who, if not directly a contributor to the

Journal, appears again and again in its pages as one of the most

prominent exponents of '• jiractice with science."' The farming

experiences of Charles Eandell are quoted by writer after writer

and in volume after volume as worthy to be studied and followed,

and, in any general inquiry that was on foot, the facts which he

contributed were rightly held to merit particular consideration

and comment. Mr. Eandell was, therefore, in the best and

most useful sense of the word, a contributor to the Journal.

Happily, a far abler pen than that of the present writer

gives expression in a foregoing page of this nitmber to the magni-

tude of Mr. Randell's services to the Society, and all that it

will be necessary to do here will be to give a few facts and dates

in his life which do not come within the scope of the personal

recollections so vividly sketched by Mr. Dent.

Charles Randell was born on the last day of the year 1810,

and was, therefore, in his seventy-eighth year at the time of his

death. At a very early age he entered the office of his uncle,

Mr. Richards, a land-agent in good practice in Lincoln's Inn

Fields. !Mr. Richards negotiated for the father of the late
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Mr. Edward Holland the purchase of the Dumbleton Estate

near Evesham, and retained for himself the occupancy of one

of the farms thereon, which lie entrusted to the management
of his youthful nephew, though he was then barely fifteen

years of age. Mr. Randell resided at Dumbleton in this posi-

tion from 1826 to 1836, and there, by the acquisition of actual

practical knowledge, laid the foundation of his great career as

an agriculturist. In the year 1836 he took the Prospect House
Farm, at Bengeworth, which has in recent years been converted

into market gardens, and while residing there married a daughter

of the late Mr. James Ashwin, of Bretforton Manor.

In 1839 Mr. Randell took from Mr. Edward Holland, who
had then for some time come into residence at Dumbleton, the

farm at Chadbury, upon which he resided up to the time of his

death. The farm had up to that time been divided into two
holdings, comprising a large proportion of poor, cold, clay land,

generally held to be of small value. Long years of neglect and
slovenly management under the stress of bad times had reduced

the yielding properties of the land to the lowest point. It was
encumbered with a multitude of straggling hedges, containing

numbers of small elm trees, and was for the most part un-
drained.

Directing all his great energies to the \^'ork he had taken in

hand, Mr. Randell soon made a complete transformation. By
burning the soil, draining, grubbing, and straightening fences,

bringing into use the best appliances, improving the breeds of

stock, and unceasing vigilance, Chadbury became changed from
a miserable poverty-stricken place to a model farm, a pattern to

the country at large, and was visited by landholders and cidti-

vators from far and near as an example of what was possible to

be achieved for agriculture by enterprise, sagacity, and skill. It

is recorded in the volumes of the Journal that where Mr.
Randell's predecessors kept 90 breeding ewes on the Chadbury
Farms, he increased their capabilities to carrying 300, and from
a growth of 150 quarters of wheat—all that could be grown in

the first two years of his tenancy—his growth sprang up to an
average of 1,100 quarters a year. The later years of Mr.
Randell's life saw a further development of the arts of culture

applied to the Chadbury Farms, for the grain crops have now
for the most part been siiperseded by market gardens.

In conjunction with his own farming operations Mr. Randell
carried on a large land-agency practice, which at one time
extended to the care of 30,000 acres of land. Among the
noblemen and gentlemen for whom he acted in this capacity
may be named H.R.H. the Due d'Aumale, the Marquis of
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Hertford, the Earl of Harrowby, Earl Fortescue, tlie Earl of

Wemyss, Lord Sudeley, the late !Mr. Holland, and Mr. Robert

Martm, and by all his employers he was regarded in the light of

a true and confidential friend whom they thoroughly respected

and esteemed. He was looked upon as a leading authority

on all matters connected with the letting and management of

land, and Randell's agreement has become the leading prece-

dent of the agreements for farm letting over a very wide district.

In addition to his agencies, ]Mr. Kandell's services were continu-

ally in request as an arbitrator and valuer, and as he did all his

work conscientiously and thoroughly, it may be readily under-

stood that he led an extremely active life.

An old friend of his, who wrote the exceedingly able obituary

notice of him in the Evesham Journal from which most of the

above facts have been derived, vividly sketches his character in

the following words :

—

Mr. Eandell had just that combination of mind and character which
give a man influence among those of his fellow-men with whom he was
hrought into association. Terse and direct in speech, dealing only with
matters which he completely understood, and perfectly sincere and straight-

forward in motive, he rarely failed to carry to success any proposal he

favoured, while on the other hand few suggestions which encountered his

opposition attained or retained vitality. The ver^* strength of his mind
and convictions occasionally gave an impression of peremptoriness to his

character, and he never took much trouble to conceal the scorn with which
he ^"iewed weakness, or what he deemed to be insincerity or double-dealing.

Mr. Eandell was elected a Member of this Society on
February 2. 1853, and a Member of the Council on August 7,

1861, on the motion of Mr. Fisher Hobbs. On Februar\- 1,

1865, a Select Committee, consisting of Earl Cathcart, Major-

General the Hon. A. X. Hood [the present Viscount Bridport],

the Hon. A. Vernon [the late Lord Vernon], Mr. Fisher Hobbs,

]NL. Eandell and Mr. Torr, was appointed to consider the whole

question of the Contract for the Show-yard.

Mr. Eandell took from the first a prominent share in the

deliberations of this Committee, and was elected its first Chair-

man when it became a Standing Committee in 1866. He held

this position uninterruptedly (with the exception of the year

1870, when Lord Vernon took the chair) until 1877, when, owing
to Ul-health, he retired altogether, at his owq special request, from

the Committee, and from other Committees, such as the Stock

Prizes and Implement, on which he had previously served. In

1878, however, he was re-elected a Member of the Committee, and

during that year he acted as Chaimian of the Finance Committee
during Col. Kingscote's presidency. From 1877 to 1880, the chair

of the Show-yard Contracts Committee was held by Mr. Jacob
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"Wilson, who retired at the beginning of 1881 to become Chair-

man of the Stock Prizes Committee, and to make room for Mr.
Shuttleworth. on whose strong recommendation the present

Superintendent of Works in the Society's Show-yard had been

appointed in the previous year. On Mr. Shuttleworth's decease

in Januaiy, 1883, Mr. Eandell resumed the Chairmanship of the

Committee, and was re-elected year after year until his death.

During last winter Mr. Randell was not particularly well,

and thousrh he attended the Committee and Council meetinors in

November and December, his old enemy the gout held him fast

at home, much against his will, at the time of the February and
March meetings. He took the greatest possible interest in the

inquiry of Sir John Thorold s Committee, and was in constant

correspondence with the writer on points arising out of it.

Sending reluctantly back to the office the Agenda paper for the

Februaiy meeting of the Show-yard Works Committee, which
his gout prevented him from attending, he wrote expressing

the hope that some one other than himself would be elected

Chairman of the year, as he was too deaf and too unwell to

regularly undertake the duties. The Committee nevertheless

re-elected him as Chairman, and he was fortunately able to pre-

side at its April meeting, when much business of a complicated

nature was discussed and settled. He was present, also, at a

conference of the Finance and Show-yard Works Committees held

on the same day with reference to the Show-yard expenditure,

and took a prominent part in its deliberations. At the May
CouncU he was also present, and made an admirable little speech

in seconding, as the oldest Member of Council, Earl Cathcart s

resolution recording the grateful thanks of the Society to Her
Majesty the Queen for consenting to act as its President during
its 50th year of existence. At the June meeting it was
generally remarked by those present that Mr. Randell seemed
better in health and spirits than he had been for years. In
addition to the work of his own Committee, he attended by
invitation a meeting of the Education Committee, and took an
active part in a prolonged discussion on a particular point in

which he had greatly interested himself. He spoke several

times at the Council meeting, and the writer had a long and
most instructive conversation with him after the Council rose,

in which he displaced all his old vigour.

A few days later, however, he was seized with faintness at

his home at Chadbury. Everything possible was done, but he
never rose again from his bed : and early on Saturdav morning,
June 23, his soiTOwing friends in London learnt that he was no
more.
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At the meeting of Council held on the following Wednes-
day, June 27, the President (Sir Matthew Kidley), before pro-

ceeding to the ordinary business, made a feeling allusion to the

magnitude of the loss which the Council had sustained, and ex-

pressed his extreme regret that previous important engagements
would prevent his personal attendance at the funeral to pay a

last mark of respect to their late friend. The following resolu-

tion was then moved by Colonel Kingscote, the Chairman of

the Finance Committee, and was carried unanimously, after

sympathetic remarks by Mr. Dent, the Earl of Coventry, and
Earl Cathcart :

—

The Council desire to place on record their sense of the great loss which
they have sustained by the death of their valued friend and colleague, Mr.
Charles Randell. For twenty-seven years Mr. Randell has rendered invalu-

able services to the Council aiid its various committees, of many of which
he was an active member ; and his kindly presence, wise counsel, and in-

defatigable energy will ever be remembered with grateful affection by his

colleagues.

They request the President to communicate this expression of their

feelings to Mr. Randell's family, and to assure them of the deep sympathy
felt with them in their bereavement by this Council and by all the members
of the Society.

The funeral took place on the following day at Bretforton

Churchyard, the body being carried to the grave by the loving

hands of Mr. Randell's workmen, from one of the rooms in the

picturesque Bretforton Manor, where he had in early life won
his bride. He was laid to his last rest amidst the tears of his

friends and neighbours, and by the side of the wife whom he had

loved so well. Amongst those who travelled down from London
to attend the funeral were his devoted friends Jacob Wilson
and C. W. Tindall, and Mr. G. Mander AUender, a Member of

the Council, the Society being officially represented on the sad

occasion by the present writer.

It was a typical ending to a noble life well spent, and the

closing scene—so calm, so peaceful, so beautiful—will not

easily be effaced from the memory of those who were privileged

to be present.
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De Laune, C. de L. Faunce.
Dent, J. D.
Grenville, R. Nkville.
Howard, C.

Little, H. J.

Pell, A.

VOELCKEE, Dr.

Wakefield, W. H.
Wajiren, R. a.
Whitehead, Charles.

Wells, William (Chairman).
Bedford, Duke of.

Emltn, Viscount.

Parker, Hon. C. T.

ACLAND, Sir T. D., Bt.

Lawes, Sir J. B., Bt.

JLiCDONALD, Sir A. K., Bt.

Thorold, Sir J. H., Bt.

Arkwright, J. H.
Bowen-Jones, J.

Caird, J. A.

^ce'isi anir plant M^cnic^ Committrc.
Whitehead, Charles (Chairman). De Laune, C. de L. Faunce,
Thorold, Sir J. H., Bt. Frankish, W.
Arkwright, J. H. Little, H. J.

BowEN-JoNES, J. Ormeeod, Miss E. a,
Caird, J. A. Stratton, R.

Careuthers, W. Sutton, Martin J.

©ctfrtnarn Committee.
Thorold, Sir J. H., Bt. (Chairman)
Bridport, General Viscount.

Egerton of Tatton, Lord.
MoRETON, Lord.
Parker, Hon. C. T.

Ridley, Sur M. White, Bt., M.P.
Allender, G. M.
Ashworth, a.
Axe, Professor J. Wobtlet.
Brown, Professor.

Chandos-Pole-Gell, H.
Cope, A. C.

Dent, J. D.

*t0tfe«|9n'jcS Committrc
Wilson, Jacob (Chairman). Caird, J. A.

Fleming, Dr. George.
Foster, S. P.

Kingscote, Colonel.
Miller, T. H.
Pell, A.

President of Royal Coll.
op VetT Surgeons.

Sanday, G. H.
Simonds, Professor.

Smith, A. J.

Wakefield, W. H.
Wilson, Jacob,

Coventry, Earl of.

Emlyn, Viscount.
MoBETON, Lord.
Coke, Hon. E. K. W.
Parkeb, Hon. C. T.

Allender, G. M.
Aekwbight, J. H.
Ashworth, A.

' Aylmer, H.
Bowen-Jones, J.

Chandos-Pole-Gell, H.
Cbutchley, p. E.
Foster, S. P.

Frankish. W.
GiLBEY, Walteb.
Goeringe, H.
Hemsley, J.

Howard, C.

Mainwaring, C. S.

Martin, J.

iMiLLEB, T. H.
Muntz, p. Albert,

M.P.
Sanday, G. H.
Scarth, W. T.
Sheraton, W.
Simonds, Professor.
Smith, a. J.

Stratton, R.
The Stewards of Live

Stock.

(i 2
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HilMgLiiY, J. (Chairman).
Bridpobt, Gen. Viscount.

MORETON, Lord.

Parker, Hon. C. T.

Thorold, Sir J. H., Bt.

Allendbk, G. M.
Anderson, W.
bowen-jokes, j.

Implement Cnmmittce.

Clay, C.

Frankish, W.
Grenville, R. Neville.
Howard, C.

Howard, J.

Little, H. J.

Martin, Jo.seph.
Eansome, J. E.

SandAy, G. S.
Sheraton, AV.

Smith, A. J.

Stratton, K.
Wilson, Jacob.
The Stewards of Iih-

plements.

jmctiDpoUtaiT aii^l 2XBinlf^0r Cammtttfc.

Gilbey, Walter (Chairman).
tH.R.H. Prince Christian, K.G.
Cathcart, EarL
Coventry, Earl of.

LiTHOM, Earl of.

*WiNCHlLSE\, Earl of.

Egerton of Tatton, Lord.

*The Right Hon. the Lord Mayor.
Allsopp, CoL the Hon. W. H.
Parker, Hon. Cecil T.

Maxwell, Sir J. Heron, Barfc.

Ridley, Sir M. White, Bart., M.P.
Thorold, Sir John H., Bart.

fSiMPsoN, Sir Henry.
Allen der, G. M.

fBarry, F. T.

tBuCKLAND, F. B.

Crutchley, p. E.
De Laune, C. de L. Faunce,
*Eykyn, Roger.
KiNGSCOTE, Col.

tLoNG, G. H. (Town Clerk, Windsor).
Murdoch, C. T., M.P.
fPETERS, G. H. (Maj'or of Windsor).
Phillips,. Alderman.
Sanday, G. H.
*Sandeman, a. G.
Sutton, Martin J.

tTAIT, W.
tTHORNTON, A. H.
•Whitehead, Aid, (Lord Mayor

Elect).

Whitehead, Charles.
Wilson, Jacob.

fCARTLAND, GEORGE.

* Representatives of the IMansion House Committee.
t Representatives of the Windsor Local Committee.

^f)ato'§nrii 2KBoifeS Cammittcf.

Allender, G. M. Prankish, W. Sanday, G. H.
ASHWORTH, A. Hemsley, J. Stratton, R.

Clay, Charles. Howard, C. Wilson, Jacob,

dnmmittfc al ^tlniim,

Cathcart, Earl (Chairman). JIoreton, Lord. Pell, A.

Coventry, Earl of. Ashwokth, A. Whitehead, C.

Bowen-Jones, J.

And the Chairmen of the Finance, Journal, Stock Prizes, Implement,
and Chemical Committees.

dPUucation Committfc.

Moreton, Lord (Chairman), Dent, J, D.

Emlyn, Viscount. Foster, S. P.

Thorold, Sir J. H., Bt. Kingscote, Colonel.

Bowen-Jones, J. Little, H. J.

Mainwaring, C. S.

SBntri.) Commtttrr.

Parker, Hon. C. T, (Chair- Thorold, Sir J. H., Bt.

man). Ashworth, A.

BmopoiiT, Gen. Vi.scount. Allender, G. M.
Egerton oe Tatton, Lord. Aukwright, J. H.

Pell, A.

Ransome, J. E,

Sutton, Martin J
Voelcker, Dr.

Bowen-Jone?, J.

Mainwaring, C. S

Sheraton, W.
Voelcker, Dr.

The President, Trustees, and Vice-Presidents are Members
fx qlHciu of all Committeea.
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GENERAL MEETING.

12 IIanovek SauAKE, Tuesday, May 22, 1S88.

REPORT OF THE COUNCIL.

The Council have to I'eport the following changes in the list of

Members of the Society during the year which has elapsed since

the last Annual Meeting in May, 1887: 393 New Members
have been elected, whilst 4 Governors and 252 Members have

resigned, 7 Governors and 133 Members have died, and 90

Members have been removed from the list by order of the

Council.

2. The Society now consists of:

—

CG Life Governors,

5G Annual Governors,

3,521 Life Members,

5,225 Annual Members,

16 Honorary Members,

making a total of 8,884, and showing a decrease of 98 Members
since this time last year.

3. Since the General Meeting held last December, the follow-

ing changes have taken place in the Council : Earl Cathcart

[

has been elected a Trustee in the room of the late Duke of

Rutland, and the Earl of Feversham a Vice-President in the

room of Earl Cathcart. The vacancy thus caused in the Council

^has not yet been filled up, but is now under consideration. The
Duke of Portland has been elected a Member of Council in the

room of Mr. Joseph Druce, who has retired on account of ill-

health.
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4. The accounts for the year 1887 have been examined and

certified by the auditors and accountants of the Society, and have

been published in the current number of the Journal, together

with the statement of Receipts and Expenditure relating to the

Newcastle Meeting. The funded property of the Society is now

25,885L 4s. 2d., while the balance of the current account in

the hands of the Society's Bankers on the 1st instant was

5,69 n. 19s. 9d.

5. The Special Committee of the Council, which, as stated

in the Report to the December meeting, has been engaged in an

examination of the expenditure of the Society, has now completed

its labours. The field of the Society's operations is very wide,

and has been increased from time to time as new opportunities

for useful action have arisen. The expenditure has inevitably

increased in proportion ; but all the items of it have been passed

in review, and the Council have every reason to expect that

important economies will be effected in the future by the

adoption of the Committee's suggestions.

6. As the expenditure in connection with the annual Country

Meetings is the most serious item in the Society's accounts, the

special attention of the Committee has been given to this subject.

Various recommendations have been made, to many of which

the Council have already given effect, but the Committee have

been unable to suggest any substantial reductions that can be

effected without interfering with the success and popularity of

the Meeting. It will be interesting to the Members to learn

that the saving in the cost of erection of the Showyard under

the supervision of the Society's own Surveyor, as against the

superseded contract system, amounts to no less a sum than

2,237Z. per annum on the average of the last seven years.

7. One of the functions of the Special Committee was to

report on the desirableness of reducing " the charges made to

Members for the entry of stock and implements, and for their

chemical and botanical privileges." Upon the recommendation

of the Committee, the Council assented in December last to

reductions in the charges made to exhibitors for implement

shedding and for entries in the Implement Catalogue, and these

reductions were made applicable to the Country Meeting tliis
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year. More recently, the Council have decided to reduce from

5s. to Is. the botanical fee for the examination of grass and

other seeds, for the determination of the species of any weed

or plant, or for a report on any disease affecting farm crops, and

the fee for determination of a collection of natural grasses from

10s. to 5s. The Council trust that these reductions in the fees

will greatly benefit Members, and will tend to check the sale of

valueless seeds.

8. Amongst other recommendations of the Special Committee

is one for the reduction of the money qualification of Governors

from hi. to 2Z. per annum, with a corresponding diminution in

the life composition. As this proposal will involve an alteration

of the present Bye-Laws, which are also affected by various other

recommendations of the Committee, a Special Committee has

been appointed to revise the Bye-Laws throughout.

9. The Exhibition of Thoroughbred Stallions, competing for

the Society's five Premiums of 200L each and a Gold Medal,

took place at Nottingham on the 9th and 10th February. The

Competition for the 22 Queen's Premiums of 200Z. each, offered

through the Eoyal Commission on Horse Breeding, was held at

the same time and place, and there were altogether 105 Stallions

entered in the several classes for the 27 Premiums. For the

five Premiums offered by the Society 24 horses were entered, and

the following Stallions were selected by the Judges, the districts

to which they were allocated being balloted for under the

direction of the President on the second day of the Show :—

-

Jack Tar , . . District of Northampton.

Lancastrian . . District of Derby.

Silver Crown . District of Nottingham.

Khamseen . . . District of Melton Mowbray.

Tiber .... District of Lincoln.

Satisfactory reports have been received from the local Commit-

tees as to the manner in which the nominations of mares to these

stallions hare been taken up.

10. The Country Meeting at Nottingham will commence on

Monday morning, July 9, and close on the following Friday

evening; but the Implement portion of the Show and the
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Working Dairy will be open to Members of the Society and tlie

public on Saturday, July 7.

11. The last date of entry for Live Stock and Dairy Produce

is May 12, but post entries, at double fees, will be received up to

June 1. The last date of entry for Poultry is also June 1.

12. The Butter-making and Horse-shoeing Competitions will

be interesting features of the Nottingham Meeting. The Competi-

tion of Butter-makers will commence on Tuesday, July 10, and

will continue until the last day of the Show. Candidates will be

divided into three classes, viz. Members of a Farmer's family, male

hired servants, and female hired servants. In each class three

Prizes will be given, of the respective value of 5Z., 3^., and 21.

The winners in these classes will compete on Friday, July 13,

for Champion Prizes, the Society's Silver Medal being awarded

to the competitor who is adjudged first, and its Bronze Medal to

the competitors placed second and third.

13. The Horse-shoeing Competition will take place on

Tuesday, July 10, for hunters, and Thursday, July 12, for

agricultural horses. Five Prizes will be given in each class,

to which the Lincolnshire Agricultural Society will add further

amounts for smiths from the county of Lincoln who may be

successful in winning the Society's Prizes.

14. The Council regret that there have been no entries for

the Prize of 2bl. offered by them for the best apparatus suitable

for condensing milk on a farm. On the other hand, there have

been forty-three entities for the Prizes offered for Hay and Straw

Presses, to the amount of which the Council added in March

last a further Pi'ize of 20^., for a press for old hay worked by

hand-power.

15. The Council have the utmost gratification in reporting

to the General Meeting that Her Majesty the Queen has been

graciously pleased to signify Her Majesty's acceptance of the

office of President of the Society during its forthcoming Jubilee

year. His Royal Highness the I'rince of Wales, to whom the

Society is already so greatly beholden, has intimated his willing-

ness to undertake on Her Majesty's behalf the more immediate

duties of the Presidential office,
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16. An excellent site for the Country Meeting of 1889 has

been selected in the portion of Windsor Great Park known as

the Cavalry exercising ground, which site, with Her Majesty's

gracious permission, has been placed by the Commissioner of

Woods and Forests at the disposal of the Society. The Cor-

poration of Windsor have executed the Society's customary'

agreement, and enter with enthusiasm upon the furtherance of

the undertaking.

17. Under these auspicious circuuistances of happy augury,

the Council have every reason to anticipate a satisfactory and

successful Jubilee meeting.

18. The Council have resolved that the Country Meeting of

1890 shall be held in District D, comprising Berkshire, Cornwall,

Devonshire, Dorsetshire, Hampshire, Kent, Somersetshire,

Surrey, Sussex, and Wiltshire.

19. It has been decided that the Prizes for Cheese in 1889

shall be for Cheddar, Cheshire, and Stilton made in 1888, and

any British cheeses made in 1889.

20. The Council have renewed the annual gi'aut of 200?. made
by them to the Eoyal Veterinary College in aid of the further

development of cattle pathology. The Principal of the College

has reported that, in order to carry out the wishes of the Council,

it is important that members of the Society should send to the

College any diseased animals (cattle, sheep, or swine) which they

would otherwise destroy as useless, and also any specimens of

diseased parts of an unusual character. The expense of transit

will be defrayed by the College, and, in the event of living

animals being sent, it will be necessary to telegraph to the

Eoyal Veterinary College, Camden Town, the time of their

arrival at a London station, so that a van may be sent to meet

them. The Council hope that members of the Society will co-

operate with the authorities of the College by assisting in the

manner suggested towards a better knowledge of the diseases of

animals of the farm other than the horse.

21. The Examiners of the lloyal College of Veterinary

Surgeons have reported that the two students from the Royal

Veterinary College who passed best in the subject of the

Pathology of Cattle, Sheep, and Pigs at the recent Diploma
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Examinations, and who therefore became entitled to the Society's

Medals, were :

—

Mr. J. A. W. Dollar, M.E.C.V.S., 56 New Bond Street, W.
(Silver Medal).

Mr. E. E. McHugh, Strokesto^\^l, Ireland (Bronze Medal).

22. In their last Report the Council announced that a

deputation had been appointed to urge upon the Lord President

the adoption of more stringent measures for the suppression

of pleuro-pneumonia both in this country and in Ireland.

Deputations from this and other AgTicultural Societies waited

upon the Chancellor of the Duchy of Lancaster at the Privy

Council Oflace on December 9, and on March 6 last an Order of

Council was issued requiring Local Authorities in England and

Wales and Scotland to cause all cattle, being or having been in

contact with cattle affected with pleuro-pneumonia, to be slaugh-

tered within ten days after the fact of their having been so in

contact has been ascertained, and to pay compensation for cattle

so slaughtered out of the local rate. A similar Order was

passed by the Irish Privy Council on the same day with regard

to Ireland. The Council trust that these Orders may have

the desired effect of stamping pleuro-pneumonia out of the

Kingdom.

23. The Council have for some time had under their anxious

consideration the difficulties experienced by Stock-owners and

Veterinary Surgeons with reference to the protective inocula-

tion of animals of the farm against anthrax and other con-

tagious diseases, owing to the interpretation placed by the Home
Office upon the Cruelty to Animals Act of 1876. Considering

it highly necessary that an Act should be passed exempting

Veterinary Surgeons from the provisions of this Act, when

there is a bond fide intention of doing good to the animals and

preventing suffering, the Council invited the authorities of the

Royal Veterinary College to join with them in appointing a

deputation to wait upon the Lord President to urge the import-

ance of such a Bill being introduced by the Government. A
Joint Deputation from the two bodies was received on April 24

by the Lord President, who was accompanied by the Home
Secretary. Although no hope was held out to the Deputation
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that immediate legislation could be attempted, the Council trust

that means will be found for relieving Stock-ovraers and Vete-

rinary Surgeons from their present difficulties in the matter.

24. The Council have appointed ^Ir. Frederick Low, of

Norwich, Mr. John E. Peele, of Durham, and Mr. J. P. S.

Walker, of Oxford, as Provincial Veterinary Surgeons for

Norfolk, Durham, and South Oxfordshire, respectively.

25. In the last Quarterly Report of the Chemical Committee

attention is called to the practice of using the term ' oil-cake ' as

a designation for cakes which, previous to the passing of the

Merchandise Marks Act, were sold as ' pure linseed-cakes.'

Intending purchasers of linseed-cake are advised, therefore, not

to accept the term ' oil-cake ' as a satisfactory description, but to

insist on having the words ' linseed-cake ' inserted on the in-

voices, as well as obtaining a guarantee of purity. The Council

trust that their efforts to secure the greater purit}'' of foodstuffs

and manures, through the publication of cases of adulteration

brought to the notice of the Chemical Committee, will receive

the active sympathy and support of the Members generally.

26. There has been a considerable increase of work in con-

nection with the Entomological Section of the Seeds and Plant

Diseases Committee, owing chiefly to the great number of

applications for information concerning injuries caused to the

stems of corn-plants by the Hessian Fly, GJilorops, and the Corn

Saw Fly, as well as for methods of prevention against the attacks

of the Ox Warble Fly. Much attention has been given to the

effect of eelworms, Anguillulidce, upon clover and other crops, to

the migration of the Hop aphis from hop plants to plum-trees,

and to the unusual amount of harm caused to peas and beans

by weevils, Bruchi.

27. In the Botanical Section the number of samples submitted

to the Consulting Botanist has been equal to the average. It

may be stated generally that the quality of the seeds continues

to improve. The seeds have been true to their kind and re-

markably free from weeds, though the germination has been

somewhat lower than usual. Dodder has been met with in

several clovers. No sample of Florin has been free from Ergot.

The Council have already referred to the recent reduction, from
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5s. to Is. per sample, made in tlie fees payable to the Consulting

Botanist for the determination of seeds.

28. Twenty-four candidates have entered for the Senior

Examination, to be held in the Society's house on Tuesday,

May 8, and four following days. This entry is the largest in

any year since the establishment of the examination in 1868,

with one exception, viz. 1883, when twenty-six candidates

entered.'

29. The Council have approved New Regulations for the

Junior Examinations, which have been drawn up so as to make
Agriculture the dominant subject, and to prevent a candidate

receiving more than one scholarship. The revised Regulations

are printed for general information in the current number of

the Journal.

30. The alterations in the Society's house are now complete.

The library has been reclassified and rearranged, and is now
available for the use of Members. In order to enable members

of the Society to complete their sets of the Journal, and to

purchase at a reduced price the numbers issued in years before

they were elected, the Council have resolved that Governors and

Members may, for a limited period, have the privilege of pur-

chasing any of the back numbers of the Journal at three

shillings per copy, i.e. half the present publishing price ; or if

not less than twelve numbers are purchased at the same time,

at two shillings per copy.

By order of the Council,

ERNEST CLARKE,
Secretary.

' The results of this examination were announced at the meeting of Council
on the 6th June, 1888. The following three candidates, placed in order of
merit, were granted first-class certificates and the life membership of the
Society, besides qualif^'ing for the prizes stated below :—(1.) William Somer-
ville, Prize of 25Z. (2.) Devendra Nath Mookerji, Prize of 15^. (3.) Syad
Mohammad Iladi, Prize of lOZ. In addition to the above, a second class

cert ificate was awarded to Walter Frank Perkins ; and special certificates

(entitling to the life membership of tlie Society) to John Bardgett, Ernest
Eniilius Bennett, Ilcnry James Colbourn, and Alfred Henry Inman.

—

[Ed.]
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AT THE

ANNUAL GENEEAL MEETING
OF

GOVEENOES AND MEMBEES,

TUESDAY, MAY 22, 1888,

EARL CATHCART (TRUSTEE) IN THE CHAIR.

1. The Trustees and Vice-Presidents, together with the 25 re-

tiring Members of Council, were re-elected.

2. The following Resolution was put from the Chair and carried

unanimously :

—

The Royal Agricultural Society of England, in

general meeting assembled, receive with gratitude and

high appreciation the announcement that, during the

Society's coming Jubilee year, Her Majesty the Queen

has been most graciously pleased to accept the office oj

President of the Society. The report of the Council

conveying Her Majesty's most gracious condescension

in this matter is hereby received and adopted, and this

resolution recorded as carried by acclamation.

3. The Report of the Council was received and adopted, on the

motion of Mr. H. W. Woolff, seconded by Mr. Fredk. King.

4. Various suggestions made by Members were referred to the

Council for consideration.

5. A vote of thanks to the Chairman was unanimously passed, on
the motion of Surgeon-General Ince, seconded by Mr. Yates Free-

body,
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EOYAL AGRICULTURAL
Half-yearly Cash Account

£ s. d.

To Balance in hand, 1st January, 1S88 :

—

Secretary

To Income :

—

Dividends on Stock

Interest on Deposit

Subscriptions :

—

Governor's Life-Composition . . 40 0 0

Governors' Annual 260 0 0

Members' Life-Compositions . . 753 0 0

Members' Annual 4,217 10 0

Est-ablishment :

—

Eent

Journal :

—

Sales ISO 7 5

Advertisements 134 15 3

Chemical :

—

Laboratory Fees ....
Education :

—

Sale of Insect Diagrams .

Sundries

Newcastle Meeting ....
Col. Picton Turbervill's Prize

Stallion Show (1887) . . .

Stallion Show (18SS) . . .

Nottingham Meeting . . .

*. d.

376 19 1

4 3 9

5,270 10 0

210 0 0

315 2 8

514 8 G

5 18 9

27 13 3

37 5 4

25 0 0

250 0 0

1,650 12 4

7,132 4 8
1.5,819 18

15,825 0 8

QUILTKR, AVELTON, i CO.. Accountants.



SOCIETY OF EXGLAND.
FROM 1st January to 30th June, 1888.

By Balance due to Bankers, 1st January, ] 888 . . .

By Expenditure :

—

Establishment :

—

Salaries, Wages, &c 848 15 0

House :— Kent, Taxes, Altera-

tions, &c 685 8 6

OiBjce :—Printing, Postage, Sta-

tionery, &c 533 12 7

Journal :

—

Printing and Stitching .... 412 14 3

Printing Advertisements ... 20 18 9

Postage and Delivery 178 17 11

Literary Contributions .... 206 7 0

Prize Essay 25 0 0

Balance of a/c previous Journals . GO 9 8

Chemical :

—

Salaries 453 15 0

Apparatus and Chemicals . . .

Printing

Petty Payments

Veterinary :

—

Grant to Koyal Veterinary College

Seeds and Plants Diseases :

—

Consulting Entomologist's Salary

Consulting Botanist's Salary . .

36 3 10

6 16
25 0 0

50 0 0

75 0 0

Education :

—

Prizes

Fees to Examiners

.

Insect Diagrams ,

Subscriptions paid in error returned

Country Meeting Plant ....
Newcastle Meeting

Stallion Show (1888)

Nottingham Meeting

50 0 0

39 18 0

4 10 0

By Balance in hand, 30th June :

Bankers

Secretary

s. d.

2,067 IG 1

904

621 0 4

100 0 0

125 0 0

94

7

23

8 0

0 0

2 0

64 12 11

1,662 7 6

5,.S03 19 7

Cr.

£

192 4 1

10,873 14 0

4,759 2 7

15,825 0 8

Examined, audited, and found correct, this 10th day of September, 188J

FRANCIS SHEB.BOIIN, T

A. H. JOHNSON, ^Avditors on lehalfnftlic Sosietv.
C. GAY l!0 CERTS, J

^ j u
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NOTTINGHAM MEETING.
1888.

STEWARDS OF DEPARTMENTS.

Implements.

J. Hemsley.
S. P. Foster.
Hugh Goeringe.

Liye Stock,

Viscount Emlyn.
W. H. Wakefield.
T. H. Miller.
Lord Moreton.

Dairying and Poultry.

Sir John H. Thoeold, Bart.

Horse-shoeing.

CiiAELES Clay.

Forage.

William Wright.

Finance.

William Frankish. | G. H. Sanday.

Honorary Director.

Jacob Wilson.

JUDGES OF IMPLEMENTS.

Hay and Straw Presses.

Daniel Pidgeon, Ilolmwood, Put-

ney llill, S.W.
William Scotpon, Rose Lauc,

Mosslcy Tlill, liivcrpool.

T. H. TiiURai'iELD, BaiTow, Brosclcy,

Shropshire.

Miscellaneous.

TiroMAS Bell. Iledley Hall, Marley
Hill, Gatesliead.

J. W. KiMBEE, Fyfield Wick, Abing-
don.

Daniel Pidgeon, Holmwood, Put-
ney Hill, H.W.
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JUDGES OF STOCK.

HORSES.

Shire.—Classes 1-4, 15-17, 26-28.

William Jonas, Heydon Bury, Koy-

ston, Herts.

John Wills, Pengelleys, Exeter.

Clydesdale.—Classes 5-7, 18, 29-31.

AV. S. Park, Hatton, Bishopton, N.B.

KoBERT Ebnwick, Dalmuir Farm,

Dalmuir, Glasgow.

Suffolk Horses —Classes 8, 9, 19,

32, 33.

A. W. Crisp, Hill House, Orford,

Wickham Market.

John Mayhew, Honington Lodge,

Bury St. Edmunds.

Thoroughbreds and Hunters.—
Classes 10, 20, 21, 34-42.

Col. Rivers Bulkeley, Oak Cottage,

Whitchurch, Salop.

Eabl of Coventry, Croome Court,

Severn Stoke, Worcestershire.

Philip Albert Muntz, M.P., Duns-

more, Rugby.

Coaching or Cleveland and Harness

Horses.—Classes 11, 22, 47-49.

James Hornsby, Stapleford Hall,

Melton Mowbray.
RoMER Williams, 19, Great Cumber-

land Place, Hyde Park, W.

Hackneys and Ponies.—Classes 12,

14, 23-25, 43-46.

Alfred Ashworth, Tabley Grange,

Knutsford.
Major R. H. Boreowes, Gilltown,

Newbridge, Ireland.

CATTLE.

Shorthorn.

The Earl of Bective, M.P., Un-
derley Hall, Kirkby Lonsdale.

J. W. Cruickshank, Elrick, Sum-
merhill, Aberdeen.

James How, Broughton, Huntingdon.

Hereford and Welsh.

Samuel Goode, Montpellier House,
Bodenham Road, Hereford.

John Crane, Benthall, Shrewsbury.

VOL. XXIV.— S. S.

Devon and Ked Polled.

Tom Brown, Marham Hall, Down-
ham Market, Norfolk.

S. P. Newbery, Plympton St. Mary,
Devon.

Sussex Cattle.

Alfred Heasman, Court Wick, Lit-

tlehampton.
Edward Vickress, Newbridge, Bil-

lingshurst, R.S.O.

Jersey.

Thomas Falla, Junr., Les Buttes,

St. John's, Jersey.

Walter Gilbey, Elsenham Hall,
Essex.

Guernsey.

Rev. J. G. S. Nichol, North Litch-
field Rectory, Whitchurch, Hants.

G. N. Wyatt, Lake House, Chelten-
ham.

Dairy.—Classes 98 and 99.

Thomas Carrick, Low Row, near
Carlisle.

SHEEP.

Leicester, Cotswold, and Lincoln.

J. -P. Clark, North Ferriby, Brough,
Yorkshire.

William T. Gaene, Aidworth. North-
leach.

H. Mackindee, Langton Grange,
Spilsby.

Border Leicester and Other
Longwoolled.

John Davison, Tritlington Hall,
Morpeth.

George Rea, Middleton House, Aln-
wick.

Oxfordshire Down.

W. D. Little, Middleton Stoney,
Bicester.

Nathaniel Stilgoe, Tlie Green,
Adderbury, Banbury.

Shropshire.

Peter Everall, Ryton Grove, Dor-
rington, Shrewsbury.

J. B. Farmer, Felton, Ludlow.

SouthdoVn.

Manfred BiDDELL,Playford, Ipswich.
Thomas Fulchek, Elmham, Dere-
ham, Norfolk,

e
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Hampshire, Suffolk, and other Short-
wooUed.

Francis P. Beown, Compton, New-
bury, Berks.

George King, Abington Park, Great
Chesterford, Essex.

Lincolnshire Wool.

J. W. Turner, 126, Swan Arcade,
Bradford.

PIGS.

White.

George Mangles, Great Givendale,
Borobridge, Yorkshire.

William Tait, The Prince Consort's
Shaw Farm, Windsor.

Black.

Heber Humfeey, Shippon, Abing-
don, Berkshire.

Joseph Smith, The Croft, Henley-in-
Arden.

INSPECTORS OF SHEARING.
William Jobson, Ashfield, Heaton, I J. B. Workman, Southend, Upton-

Newcastle-on-Tyne.
|

on-Severn, Worcestershire.

JUDGES.

CHEESE.

JuBAL Webb, High Street, Kensington, W.

BUTTER.

James Hudson, Ludgate Hill, London, E.G.

POTTLTRY.

light.

O. E. Cresswell, Morney Cross, Hereford.

Heavy.

David Bragg, Southwaite Hall, Carlisle.

HIVES, HONEY, &c.

W. Broughton Carr, Higher Bebington, Cheshire.

Walter Martin, Wainfleet, Lincolnshire.

Rev. George Kaynor, Hazleigh Rectory, Maldon, Essex.

BUTTER-MAKING COMPETITION.

Thomas Carrick, Low Row, near Carlisle.

HORSE-SHOEING COMPETITION.

J. M. Parker, 40, Caimou Street,
|

Clement Stephenson, Sandyford
Birmingham.

|
Villa, Newcastle-on-Tyne.

FARMS.

Class 1.

Richard Britten, Abington Grange,
Northampton.

Fredk. I. Cooke, Flitcham Abbey,
Norfolk.

Joseph Martin, Highfield House,
Littleport, Ely, Cambs.

Classes 2 and 3.

Henry Campion, Bletsoe Castle,

Bedford.
John J. Harle, Whitfield, Falfield,

ll.S.O., Olonccstcrsliirc.

Thomas Stirton, Est.-ite Office, Strat-

ton, Micheldever, Hants.



( Iv )

AWAED OF PRIZES AT NOTTINGHAM.

J^OTE.—The Judges were instructed, in addition to awarding the

Prizes, to designate as the Reserve Number one animal in eacli

Class, next in order of merit, if it possessed suflScient for a Prize
;

in case an animal to which a Prize was awarded should subse-

quently become disqualified.

Prizes given by the Nottingham Local Committee are marked thus (*);

HOESES.

Class 1.

—

Shire Stallionsfoaled previous to the Year 1885.*
No-ii ri3 entries.]
Cata- L J

logue.

10 A. B. Fkeeman-Mitfoed, C.B., Batsford Park, Moreton-in-Mavsb,
Gloucestershire : First Prize, 30;., for " Laughing Stock " (4516), hay

;

was foaled in 1884 ; bred by Mr. W. Smith, Flawborough, Orston,

Nottinghamshire ; s. " Merry Lad " (2626) ; d. by " Hydraulic " (1130) ;

g. d. by "Thumper" (2132).

13 Albemarle Cator, Woodbastwick Hall, Norwich: Seconb Prize, 15/.,

for " Julian " (3766), black ; was foaled in 1883 ; bred by Mr. T. Brown,
Marham Hall, Downham Market, Norfolk ; s. " Lord Byron " (351) ;

d. " Jewel," by "Brown Champion" (292) ; g. d. by "Wonder" (2357).

11 A. B. Freeman-Mitpord, C.B., Batsford Park: Third Prize, 51., for
" Hitchin Conqueror " (4458), bay ; was foaled in 1883, bred by Mr.
G. S. Shepperson, Lockingtou, Derby ; s. " WUliam the Conqueror "

(2343) ; d. " Flower," by " Honest Prince " (1058) ; g. d. by " Warrior "

(Nix's).

12 The Countess of Camperdown, Weston House, Shipston-on-Stour,
Warwickshire : the Reserve Number and Highly Commended, for " Moder-
ator " (2844), bay ; was foaled in 1881 ; bred by Mr. T. H. Miller, Single-

ton Park, Poulton-le-Fylde ; s. " Honest Tom" (1105) ; d. " Trimmer," by
" Emperor" (692) ;

g. d. by « England's Glory " (733).

Class 2.

—

Shire Stallionsfoaled in the Year 1885. [13 entries.]

14 Lord Hindlip, Doveridge Hall, Derby : First Prize, 251., and the

Champion Prize of 25 guineas,^ for " All Here " (4829), bay ; bred by the

late Lord Hindlip, Hindlip Court Farm, Worcester ; s. " Harold

"

(3703) ; d. " Bonny," by No. 1 (3898).

23 Thomas Hoerocks Miller, Singleton Park, Poulton-le-Fylde, Lanca-
shire : Second Prize, 15/., for " Mohammed" (6173), bay ; bred by Mr.
T. W. Parnell, Thorney, Peterborough ; s. " Thorney Tom " (3370) ; d.

" Flower," by "Thumper" (2126).

' Given by the Shire Horse Society for the best Shire Stallion.

e 2
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22 Walter Gilbet, Elsenham Hall, Essex : Thikd Prize, 51., for " King
Henry" (5336) (late " Silverwood "), black; bred by Mr. J. Skelton,

Carlton Grange, Newmarket, Cambridgeshire ; s. " Staunton Hero

"

(2918) ; d. " Withersfield Brown," by " Heart of Oak " (1009).

18 Hexrt Beowxe, Burv, Huntingdonshire : the Reserve Ntunber for
" Sailor Prince " (5320), bay : bred by Mr. S. Hurry, Willow Hall,

Peterborough ; s. " Thorney Fen Thumper " (4742) ; d. by " Samson "

(1976) ; g. d. by " Major " (1462).

Glass 3.

—

Shire Stallionsfoaled in the Year 1886. [36 entries.]

35 The Earl of Ellesmeke, "Worsley Hall, Manchester : First Prize, 25/.,

and the Reserve Number for Champion Prize, for " R.R." (6300), chest-

nut ; bred by Mr. J. "Woodhouse, Stalmine, Poulton-le-Fvlde, Lanca-
shire ; 5. " M.M. " (3205) ; d. "Bess," by " Sir Colin" (2022) ; g. d. by
Ploughboy •' (1745).

53 Thomas Horrocks Miller, Singleton Park, Poulton-le-Fylde : Secoxd
Prize, 15/., for "Moloch" (6174), bay; bred by Messrs. Swarbrick
Brothers, Hev Houses, Lvtham, Lancashire ; s. " Fen Champion

"

(3085) ; d. by"" What's Wanted " (2332).

42 Clement Keevil, Blagdon, Maiden, Surrey: Third Prize, 51., for

" Peasant Boy " (6255), grey ; bred by Mr. G. F. Ogle, Bankside House,
Thorne, Doucaster, Yorkshire ; s. "Lincolnshire Lad II." (1365); d. by
" Sir Roger " (2026) ;

«/. d. by " Farmer's Profit " (876).

66 WillIaM Cecil S.U.t, AVillington, Burton-on-Trent : the Reserve Number
and Highly Commended, for " Albert Edward" (5467), brown; bred by
Mrs. Ilulland, Eggington, Burton-on-Trent ; s. " Royal Albert ;

" d.

" Mettle," by Noble (1641).

Nos. 34, 45, 57, and 59 were Highly Commended.

Class 4.

—

Shire Stallionsfoaled in the Year 1887. [23 entries.]

65 John Adcock Barrs, Nailstone Stud Farm, Hinckley, Leicestershire:

First Prize, 15/., for his bay ; bred by Mr. Champion, Heather, Ashby-
de-la-Zouch, Leicestershire; s. "Big Ben" (3459); d. "Snip," by
" Appleby Champion."

63 Frederick Ward, Quarrington, Sleaford, Lincobishire : Second Prize,
10/., for "Reciprocity," brown; bred by Mr. J. AVard, Snake Hall,

Moulton Eaugate, Spalding, Lincolnshire ; s. " King John " (4502) ; d.

" Blossom," bv " England's Glory " (750) ; g. d. " Brown,'' by " Brown
Champion" (292).

69 The Eakl of Ellesmere, Worsley Hall, Manchester: Third Prize, 5/.,

for " Black Watch," black ; bred by himself; s. " Sir Colin " (2022) ; d.

" Western Blossom," by " William the Conqueror " (2343).

75 Walter Gilrey, Elsenham Hall, Essex: the Reserve Number and
Highly Commended, for " Warrior Duke," bay ; bred by Mr. IloUing-
worth', Weston-on-Trent, Derbyshire; "Duke of Ilitchin" (3063); d,

" Mettle," by "AVarrior" (2245).

Nos. 71, 73, and 82 were Highly Coininended

.

Nos. 64, 68, 74, 77, and 85 were Commended.
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Class 5.

—

Clydesdale Stallionsfoaled in the Tear 1885. [8 entries.]

90 The Duke of Poetlanb, Welbeck, Worksop, Xottinghamsbire : Fiest
Pbize, 251., for " Macaulay " (5187), brown ; bred by Mr. Mark J.

Stewart, M.P., Southwick, Dumlries
;

"Macgregor ;" d. "Lady Baily,"

by " Pointsman."

86 The Maeqtjis of Loitdondeeet, Seaham Hall, Seaham Harbour, Co.

Durham : Second Peize, 1-5/., for " The Regent " (5408), bay ; bred by
himself; s. "The Viscount; " d. "Lucy,"' by " The Tifter."

88 John Keee, Eed Hall, "SVigton, Cumberland : Thied Peize, 5/., for

"Royal Bank" (5309), brown; bred by Mr. AV. Reid, Portnellan,

Alexandria, Dumbartonshire ; s. " Belted Knight " (1.395) ; d. " \ina of

Portnellan," bv '• Farmer " (286) ;
gi. d. " Neliy " (1666), by " Prince of

Wales" (673)"

91 RiCHAED B. Beockba^e, Crosby, Maryport, Cumberland: the Reserve

Number and HiyMy Commended, for " Barcheskie " (4827), bay ; bred by
Mr. A. Mitchell, Barcheskie, Kirkcudbrightshire ; s. " Crown Jewel "

(2708); d. "Brenda of Barcheskie" (4901); bv "Young Darnley"

(1874) ; g. d. " Bess " (566), by " Robbie Burns " (700).

Class 6.

—

Clydesdale Stallions foaled in the Tear 1886. [13 entries.]

103 An'deew Moxtgomeet, Nether Hall, Castle Douglas, Kirkcudbright-
shire: Fiest Peize, 25/., for "Sir Percival" (6300), brown; bred by
Mr. Mark J. Stewart, M.P., Ardwell, Stranraer, N.B. : s. " Darnlev""

(222) ; d. " Susanna of Ardwell," by ' Prince Albert
;

" g. d. " Sally
"

(282), by " Samson (741).

101 A>T)EEW Baied Matthews, British Linen Bank, Newton Stewart,

Wigtown : Secoxd Prize, 15/., for "Top Knot" (6360), bay; bred bv
Mr. G. McCormick, Barquhill, AVigtown, N.B. ; s. "Top Gallant"

(1850); d. "Blue Bell" (5568) by "Premier" (595).

105 The Eael of Cawdoe, Stackpole Court, Pembroke : Thied Peize 5/.'

for " Macbeth " (6188) (late " Oceana "), bred by Mr. G. Anderson'.

We.ot Fingask, Old Meldi-um : .<>. " McCamon " (3318) ; d. " Octoroon '

(3703), bv " Kenmuir Prince " (1459) ; g. d. " Better " (647), by " Ken-
muir" (426).

97 The MjiEaris of Loxdoxdeeet, Seaham Hall, Seaham Harbour, Co.

Durham : the Reserve Xumher and Highly Commended for " Jupiter
''

(5905), black; bred by himself; s. " Castlereagh; " d. "Juno," by
" St. Lawrence ;

"
g. d. " Jess,"' by " Emperor."

Class 7.

—

Clydesdale Stalliotisfoaled in the Tear 1887. [10 entries.]

110 Lobds Akthttr ANT) LioNEL Cecil, Orchardmaius, Innerleithen,

Peeblesshire: FiR-ST Peize 15/., for " M'Claskie," bav ; bred bv them-
selves ; s. " M'Gresor " (1487) ; d. " Kelpie " (2034),'bv " Young Lord
Lyon " (994) ; g. d. " Darling ' (.340), by " Lome " (499).

115 RiCHAED B. Beockbaxk, Crosby, Maryport, Cumberland: Second
Peize, 10/., for " Prince of Crosby," brown ; bred by liiraself ; s. " Mac-
combie " (4555) ; d. " Princess of Kirkbean " (1966), by " Prince of Kirk-
bean" (1269); g. d. " Smiler," by "England's Glorj-."'
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116 John Keee, Red Hall, Wigton, Cumberland: Third Peke, 5/., for
" Master Jack," brown ; bred by Mr. S. P. Foster, Killhow, Mealsgate,

Carlisle ; s. " St. Gatien " (3088) ; d. " Trimmer " (6181), by " Young
Robbie Burns" (1369).

107 Geoegb Rodgee, Newton Bank, Preston Brook, Warrington: the

JieseiTe Nxmiber and Highly Cmmnended, for " Erl King," bay ; bred by
Mr. Ross, Cromarty House, N.B. ; s. "Royal Knight" (3977); d.

" Queen" (4425), by "Druid" (1120) ; (/. d. "Queen Mary," by "Tops-
man " (886).

Class 8.

—

Suffolk Stallionsfoaled in the Year 1885. [7 entries.]

119 Alfred James Smith, Reudlesham, Woodbridge, Suffolk: Fiest
Prize, 20/., for " Stockwell " (1692), chestnut ; bred by Messrs. Pratt
and Sous, Melton, AVoodbridge ; s. " Buck " (1579) ; d. " Scott " (1954),
by " Prince Imperial " (1239) ; ff.

d. " Brag " (644), by " Talbot " (378).

117 Horace AVolton, Newbourn Hall, Woodbridge: Second Peize, 10/,

for "Emperor" (1611), chestnut; bred by himself; s. " Wolton
Diadem" (1553); d. "Empress of Paris" (1033), by "Royal Duke
II." (1366); ff.

d. "Newbourn Pride" (1046), by "Monarch" (1348).

118 Alfred James Smith, Rendlesham : the JReserve Ntitnber and Highly
Commended, for " Samson " (1778), chestnut; bred by Mr. A. Preston,

Worlingworth, Wickham Market, Suffolk; s. " Cupbearer III." (566) ;

d. "Matchet" (728), by Stanford's "Prince" (1141); g. d. "Depper,"
by Johnson's " Goliath" (745).

Class 9.

—

Suffolk Stallionsfoaled in the Year 1886. [12 entries.]

124 Horace Wolton, Newbourn Hall, Woodbridge : Fiest Prize, 20/., for

"Queen's Diadem" (1721), chestnut; bred by himself; s. " Wolton's
Diadem" (1533); d. "Queen of Newbourn" (1049), by "Captain
Snap " (142) ; y. d. " Duchess of Newbourn " (1032), by " Warrior "

(1363).

125 Alfred James Smith, Rendlesham: Second Prize, 10/., for " Hotspur "

(1774), chestnut; bred by Mr. W. Everitt, Levington, Ipswich; s.

"Prince Charlie" (1464); d. "Smart" (1409), by "Major Snap"
(155) ; g. d. " Doughty."

129 William AVilson, Baylbam Hall, Ipswich, Suffolk: the Reserve

Ifumher and Highly Commended, for "Great Hocks" (1772), chestnut

;

bred by Mr. Burch, Winston, Debenham, Suffolk; s. "Vanguard"
(1327); d. "Crown Jewel" (132), by "Conqueror" (78); g. d.

" Diamond," by " Royal George" (181).

Nos. 127 and 131 were Commended,

Class 10.

—

Tlborouyhbrcd Stallions suitablefor getting Hunters.

[10 entries.]

13G Colonel Frederic Barlow, Hasketon, Woodbridge : the Prize of

50/., for "Baldur," chestnut; foaled in 1883; bred by the Duke of

Westminster, Eaton Hall, Chester ; s. " Doucaster ;

" d, " Freia," by
" Hermit."

139 W. Bukdett-Coutts, I\I.P., Tlolly Lodge, Higligale, London: the

Iteserve Number and Highly Commended, for " Truelit," chestnut ; foaled
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in 1880 ; bred by the late Mr. C. Snewing, Watford, Hertfordshire ; s.

" Out6t ;
" d. "Eleauora," by " Wild Dayrell;"y. d. " Ladv Peel," by

" Orlando."

No3. 140 and 1 44 were Highly Commended.

Class 11.

—

Coaching or Cleveland Stallions. [10 entries.]

152 W. BuEDETT-CouTTs, M.P., HoUy Lodge: First Prize, 20/., for

"Sultan" (667), bay; foaled in 1884; bred by Mr. G. Leefe, Fryton,

Slingsby, Yorkshire; s, "Emperor" (387) ; d. "Beauty."

146 Christopher W. AVilson, Eigmaden Park, Kirkby Lonsdale, West-
moreland: Second Prize, 10/., for "Lord Kowland," bay; foaled in

1885; bred by Mr. T. Harrison, Rowland Hill, Poeklingtou, York-
shire ; s. " Golden Emperor ; " d. by " Inkerman ; "

ff.
d. by " Paulinus."

150 FR-4.NCIS PlEifRT Sterickee, Danby House, Pickering, Yorkshire
;

Third Peize, .5/., for "The Baron" (1207), dark bay ; foaled in 1886;
bred by Mr. M. Porritt, Danbv, Castleton, Yorkshire ; s. "Favourite"
(581) ; d. by " Bass Rock ;

"
ff.'d. by " Barnaby " (670).

149 Major Arthur Fitzpatrick Godman, Smeaton Manor, Northallerton,

Yorkshire : the Reserve Number, for " Guardsman," bay ; foaled in 1885
;

bred by Mr. Isaac Scarth, Mount Pleasant, West Roimton, North-
allerton ; s. " Prince of Cleveland" (647) ; d. " Darling," by " Salesman"
(272) ; ff.

d. by " Successor " (301).

Class 12.

—

Hackney Stallions above 15 hands. [10 entries.]

158 Nathaniel Shaw Broitgh, of Londesoro' Wold, Market AVeighton,

Yorkshire: First Prize, 20/., for "Matchless" (1517), chestnut;

foaled in 1884; bred by himself; s. "Danegelt:" d. "Lady Lyons,"
by " Lord Lyons ; " g. d. " Flora," by " Sir Charles."

156 Henry Moore, Burn Butts, Cranswick, Hull : Second Prize, 10/.,

for " Confidence " (163), chestnut ; foaled in 1880 ; bred by himself

;

s. "Denmark" (177); d. "Poll IIL " (274), by "Fireaway" (242);

ff. d. " PoU H." by "Black Rattler" (82).

160 Walter Gilbet, Elsenhara Hall, Essex : Third Prize, 5/., for

"County Member" (948), brown; foaled in 1881; bred by Mr. T.

Reed, Wood House, Beeford, Hull; s. "Lord Derby" (417); d. by
" Kendale Performer " (391) ; g. d. by " Grey Wildfire " (P. Rams-
dale).

163 Richard Tennant, Kirkburn Grange, Driffield, Yorkshire: the

Reserve Number and Highly Commended, for " Connaught " (1453),
chestnut; foaled in 1884; bred by himself; s. "Denmark" (Bourdass)

;

d. "Fanny" (114), by " Fireaway " (249); g. d. "Polly" (1317), by
"Bay Phenomenon" (898).

No. 161 was Commended.

Class 13.

—

Hackney Stallions above 14 hands and not

exceeding 15 hands. [4 entries.]

169 John Robinson, Cleveland House, Coltman Street, Hull : First Prize,
20/., for " Young Lord Derby," chestnut ; foaled in 1884 ; bred by Mr.
T. Stephenson, Ulrome, Lowthorpe, Hull ; s. " Lord Derby II." ; d
" Maid-of-all-Work."
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167 Alfred Lewis, Heacliam, Lynu, Norfolk: Second Prize, 10/., for

"Confidential" (1379), bay; foaled in 1883; bred by Mr. J. Morton,
Stow Bardolpli Fen, Uownham, Norfolk ; s. " Confidence " (158).

166 Anthony Hamond, AVestacre, SwafFham, Norfolk: Third Prize, U.,

for "Van Tromp," roan; foaled in 1886; bred by Mr. H. Tallent,

Abbey Farm, Westacre; s. "Viking" (1216); d. "Tulip," by "Little

Wonder" (409).

Class 14.

—

Pony Stallio7is above 1 2 hands and not exceeding

14 hands. [9 entries.]

171 Christopher W. Wilson, Rigmaden Park, Kirkby Lonsdale, West-
moreland : First Prize, 15/., for "Pomfret Wonder" (1371), black

;

foaled in 1879; bred by Mr. J. Wright, Parkhouse, Doncaster ; s.

"Little Wonder" (12.37), alias "Young Confidence"; d. " Wrynose,"
by "Sir George" (778).

170 Christopher W, Wilson: Second Prize, 10/., for "Little Wonder
II." (1610), brown; foaled in 1883; bred by himself; s. "Little

Wonder" (1237), alias "Young Confidence;" d. " Snorer," by "Sir
George " (778) ; </. " Pet,"

175 George Mann Nicholson, Brialey Hall, East Dereham, Norfolk

:

Third Prize, bl, for " Pick Up " (i087), bay ; foaled in 1881 ; bred by
Mr. Hugging.^, Fakenham, Norfolk ; s. " Model" (1054).

174 Sir Robert Wilmot, Bart., Binfield Grove, Bracknell, Berkshire : the

Keserve Nu7nhe.r and Highly Covimended, for " Look Here," bay ; foaled

in 1885 ; bred by Mr. Graves, Lenwade, Norwich ; s, " Monarch "

(463), d. by "Docking Robin Hood" (1764).

No. 178 was Commended.

Class 15.

—

Shire Mares and Foals. [19 entries.]

191 A. B. Freeman-Mitford, C.B., Batsford Park, Moreton-in-Marsh,

Gloucestershire: First Prize, 20/., and the Champion Prize of 15

guineas,' for " Chance," black ; was foaled in 1880 [foal by " Hitchin

Conqueror (4458)] ; bred by Mr. Lawrenson, Ash Farm, Preesall,

Lancashire; s. "Lincoln" (1350); (/. "Brock," by "Ploughboy"

(1745) ; g. d. " Brock," by " Piince of Wales " (1809).

184 The Earl of Ellesmere, of Worsley Hall, Manchester: Second
Prize, 10/., for " Lady Lincoln," brown ; was foaled in 1879 [foal by
"Jupiter" (2602)]; bred by Mr. J. H. Smith, Alvaston, Derby ; s.

" Lincolnshire Lad 11." (1365) ; d. by " Devonshire " (594).

187 James Percival Cross, of Catthorpe Towers, Rugby, Warwickshire

:

Third Prize, 5/., for " Kate," brown ; was foaled in 1878 [foal by
"Harold" (3703)]; bred by Mr. W. Tattam, Springrove Farm, Win-
slow, Buckinghamshire; s. "Active" (51).

186 The Earl of Ellesmere : the Hescrve Xumber and IIi<iM;/ Commended,
for "Blackpool," black; was foaled in 1884 [foal by "Shrewsbury"
(4681)]; bred by Mr. Peter Blundell, Ream Hills, Kirkham, J^anca-

shiro; s. "Bar None" (2388); d. " Black Depper," by "Sir Colin"

(2022) ; g. d. by " Sir Roger " (2026).

Nos, 180 and 182 were Highly Commended.

' Given by the Shire Horse Society for the best Shire Mare or Filly.
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Class 16.

—

Colt Foals, the produce of Mares, exhibited in Class 15.*

[6 entries.]

199 JoHX Haerisox, "Wilstrop Hall, Green Hammerton, Yorkshire : First
Prize, 10/., for " Lord Nottinp-ham," bay ; was foaled in 1888 ; bred by
himself ; s. " Defiance ; " d. " Xottinghaoi Lady," by " Kenilworth."

Class 17.

—

Filly Foals, the produce of Mares exhibited in Class 1-5.*

[.5 entries.]

205 Robert Millixgtox KyowiES, Colston Bassett Hall, Bingham,
Nottinghamshire : First Prize, 10/., for his bay ; was foaled in 1888

;

bi-ed by himself : s. " Bar Xone " (2388), d. " Pride of Colston,'' by " Ace
of Trumps " (17).

203 Lord Belper, Kingston Hall, Derby: Secoxd Prize, 5/., for his brown;
was foaled in 1888 ; bred by himsell" ; s. " Charter " (2710) : d. " Violet,"

by ''Farmer " (2578).

204 H.R.n. The Prixce of Wales, E.G., Sandringham, Norfolk : the
Jteserve yumber for his black ; was foaled in 1888 ; bred by His Koyal
Highness ; s. " Gracchus " (3104) ; d. '• Jewel," by " Sir Colin."

Class 18.

—

Clydesdale Mares and Foals. [6 entries.]

214 Robert Wilsox, Mansurae, Kilbarchan, Renfrewshire : First Prize,
20/., for Jeanie WUson,"' dark brown ; was foaled in 1881 [foal by St.

Laurence] ; bred by Mr. J. Fleming, Crookstone, Paisley, N.B. ; s. " Top
Gallant

;

" d. by " Prince of Renfrew."

209 The Marqihs of Loxboxberrt, SeaLam Hall, Seaham Harbour, Co.

Durham; Second Prize, 10/., for "Star" (.3739), bay ; was foaled in

1881 [foal by Castlereagh] ; bred by himself; s. What Care I ; </. " Daisy,"

by "Time o' Day."

210 The Duke of Poetlaxd, Welbeck Abbey, Worksop, Nottinghamshire

:

Third Prize 5/., for " Loyalty," bay ; was foaled in 1883 [foal by Auld
Reekie (1920)], bred by "Mr." J. Park, Bechmont, Cambuslang," N.B.

;

" Lord Fjskine " (1744) ; d. '• The Twin "'
( 02-5), by " Prince of Wales"

(673) g. d. « Lilly," by " Ailsa."

Class 19.

—

Suffolk Mares and Foals. [6 entries.]

216 Horace Woltox, Newbourn Hall, Woodbridge, Suffolk : First Prize,
20/., for " Queen oi Newbourn'" (1049), chestnut; was foaled in 1875
[foal by Chieftain (1354)] ; bred by himself; s. " Captain Snap " (142);

d. "Duchess of Newbourn" (1032), bv " \Yanior " (135.3); g. d.

" Victoria" (1011), by "Barthropp's Hero" (88).

215 Robert Henry Wrixch, llarkstead, Ipswich, Suffolk : Second Pmze,
10/., for "Juno" (1500), chestnut; was foaled in 1881 [foal by
" Chieftain (13.54)1 ; bred bv Messrs. Rope, Leiston, Saxmuudham ; s.

" Cupbearer 111." (.566) ; d. ""Moggy; " g. d. " Scott."

220 The Duke of Hamilton and Brandon, K.T., Easton Park, Wickham
Market : the Reserve Number and Highly Commmded, for " Gandy Poll"

(1606), chestnut ; was foaled in 1881 [foal by " The Wanderer" (1463)1

;

bred by himself ; 5. "Statesman "(^657);«?. "Smart" (430), by " Emperor"
(279) ; g. d. by " Chester Emperor" (32).
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Class 20.

—

Hunter Mares and Foals. [10 entries.]

223 James JIaetin, Wainfleet, Lincolnshire : First Prize, 201, for " York-
shire Lassie," chestnut ; was foaled in 1879 [foal by " Fabius "] ; bred by
Lord Londesborough ; s. " The Mallard ;

" d. by " Cariboo."

222 CAPTAiif Fife, Sandley House, Gilluigham, Dorsetshire : Second Prize,
10/., for " Mermaid," bay, aged [foal by " Scot Guard "] ; breeder un-

known ; s. " Baron Cavendish ;
" d. by " The Dean."

229 Robert James Mann, Home Farm, Acton Burnell, Shropshire : Third
Prize, 5/., for " Maid of Mowbray," black ; was foaled in 1879 [foal by
" Vienna "] ; bred by Mr. Noton, Topcliffe, Thirsk, Yorkshire ; s, " Baron
Cavendish ; " d. by " Ainderby ;

" g. d. by " Abernethy."

226 Charles Miles, Tatenbill, Burton-on-Trent, Staffordshire: ihaEeserve
Number andt. Highly Commended, for " Isoretta," bay ; was fnaled in 1882
[foal by Lahnstehi] ; bred by Lady Emily Peel, BonehUl Paddocks,
Tamworth ; 5. " Isouomy ;

" d. "Infanta," by " Pero Gomez/' g. d.hj
" West Australian."

Nos. 224 and 225 were Commended.

Class 21.

—

Hunter Mares iti Foal, and not tvith Foals at foot.

[2 entries.]

232 John Goodwin, Priory Court, Cheltenham, Gloucestershire : First
Prize, 15/., for " Marion," chestnut ; was foaled in 1878 ; breeder un-

known ; s. "Grand Master; " d. by " General Williams."

231 Albert Armitagb, Cotgrave Place, Radcliffe-on-Trent, Nottingham-
shire : Second Prize, 10/., for " Empress," brown ; was foaled in 1877

;

bred by Mr. Stephens, Newmarket ; s. " Fortunis."

Class 22.

—

Coaching or Cleveland Mares and Foals. [6 entries].

233 George Scoby, Beadlam Grange, Nawton, Yorkshire : First Prize,

15/., for " Hannah," bay ; was foaled in 1885 [foal by " Charioteer
"

(702)]; bred by himself; s. "Salesman;" d. "Sinnington Lass," by
" Candidate " (64) ; g. d. " Smiler," by " Pride of England " (228).

234 "W. Burdett-Cotjtts, M.P., Holly Lodge, Highgate, London : Second
Prize, 10/., for " Lily," bay; was foaled in 1883 [foal by " Sultan" (667)]

;

bred by Mr. J. White, the Grange, Appleton Roebuck, Bolton Percy,

Yorkshire ; s. " Candidate " (64) ; d. by " Progress ;" g. d. by "Hopeful

"

(223).

238 James Firth Crowther, Knowl Gro^ e, Mirfield, Yorkshire : the Reserve

mimber, for " Lady Hilda " (190), bay ; was foaled in 1883 [foal by

"Santon," (785)], bred by Mr. W. lutching, Houghton-lo-Side,

Darlington ; s. " Sportsman " (291) ; d. " Darling " (152) ;
by " Forester

"

(112) ; g. d. by "Prince Albert" (231).

Class 23.

—

Hackney Mares and Foals above 14 hands 2 inches.

[14 entries.]

241 Thomas Nicholson, the Grange, Watton, Hull: First Prize, 15/., for

" Belle II.," bav ; was foaled in 1882 [foal by " Wildfire " (1 224)] ; bred

bv himself; .s.
'" Denmark (177); (/. "Belle" (20), by "Fireaway"

(249) ; g. d. " Violet," by " Screveton."
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240 Henet Moore, Burn Butts, Cranswick, Hull : Second Peize, 10/., for

" Primrose" (827), chestnut : was foaled in 1884 [foal bv " Lord Derby
II." (417)] ; bred by himself; .s. " Denmark" (177) ; d. "Empress" (96),

by " Fireaway " (249) ; </. d. " Poll III." (274), by " Fireaway " (242/.)

24G John G. Mackie, Auchencairn, Castle Douglas, Kirkcudbrightshire:

Thied Peize, 5/., for " Silver Belle," chestnut roan ; was foaled in 1883
[foal by " Dorrington II."] bred by Mr. T. R. Bumham, Frodingham
Hall, Yorkshire ; s. " Lord Derby II." (417) ; d. " Lady Landseer,"

(4G2), by " Sir Edwin Landseer " (774).

239 William Hearnsiiaw, Fox Hill, Burton Joyce, Nottinghamshire

:

the Reserve Number and Hinhly Cojnmended, for "Peggy," chestnut;

[foal by " Little Gun "]
;
age and breeder unknown.

Nos. 242, 245, and 252 were Highly Commended.

Class 24.

—

Hackney Mares and Foals above 13 hands 2 inches, and
not exceeding 14 hands 2 inches, [4 entries.^

254 Eenest Layeeton, Shottle Hall, Shottle, Derby : First Prize, 16/.,

for " Stella," chestnut ; was foaled in 1880 [foal by " Young Rat-
catcher "] ; breeder unknown.

265 William Hardwick, Burstwick, Hull : Second Prize, 10/., for " Fanny,"
brown; was foaled in 1884 [foal by "Topper" (1350)]; bred by Mr.
R. Bell, Atwick, Hull ; s. " Skipsea Performer

;

" d. by " Phenomenon ;

"

ff.
d. by " Walkington."

Class 25.

—

Pony Mares and Foals above 12 and not exceeding 13
hands 2 inches. [3 entries.]

259 Robert Houston AValkee, Hartwood, West Galder, Edinburgh

:

FiEST Prize, 15/., for " Polly," bay ; was foaled in 1877 [foal by
"Alpha"]

; bred by Mr. W. Peale, late of Hull; s. "Prime Minister;'"

d. by "Tom Thumb."

258 James Forshaw, Carlton-on-Trent, Newark, Nottinghamshire : Second
Prize, 10/., for " Crafty," bay ; was foaled in 1884 [foal by " Bluebeard "];

bred by himself ; s. " Nobby."

Class 26.

—

Shire Filliesfocded in the Year 1885. [14 entries.]

273 Lord Wantage, K.C.B., V.C., Lockinge Park, Wantage, Berkshire

:

First Peize, 15/., and the Reserve Number for Champion Peize, for
" The Forest Queen," brown ; bred by Mr. W. W. MacGibbon, Range-
more, Burton-on-Trent ; s. " Royal Albert " (1885) ; d. " Madam" by
" Hercules " (1022) ; g. d. by "Sweet William" (2093).

263 The Eael op Ellesmeee, Worsley Hall, Manchester : Second Peize
10/., for " Princess Louisa," brown ; bred by Mr. J. Sargeant, Cheddle-
tOD, Derbyshire; s. "Royal Albert" (1885) ; d. by " Champion Hero "

(3526).

269 Alfeed Henry Clark, Moulton Eaugate, Spalding, Lincolnshire :

Third Prize, 5/., for ''Wedger," grey; bred by Messrs F. and F.
Howard, Parson's Drove, Wisbech, Cambridgeshire; s. "Thumper"
(2136) ; d. " Blossom," by " Admiral" (60).

264 The Hon. E. K. W. Coke, Longford Hall, Longford, Derbyshire : the
Reserve Number and Highly Commended, for " Courtship," chestnut

;
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bred by Mr. T. Wayte, Willington Hill, Derbyshire ; 5. " Admiral
Thumper " (2520) ; d. by " Champion " (419).

No3. 260, 261, 262, 265, 268, and 271 were Highly Commended.

Class 27.

—

Shire Filliesfoaled in the year 1886. [29 entries.]

279 The Earl of Ellesmeee, Worsley Hall : Fikst Prize, 15/., for
" Nectarine," black ; bred by himself; s. " Westenj King" (4172) ; d.

" Nectar," by " Nonpareil " (2470).

293 Walter Gilbet, Elsenham Hall, Essex: Second Prize, 10/., for

"Playmate," brown; bred by Mr. W. R. G. Farmer, "White Hall,

Littleport, Ely, Cambridgeshire ; s. " Premier " (2646) ; d. " Darling,"

by " Waxwork " (2309).

'

286 The Hon. E. K. W. Coke, Longford Hall, Longford, Derbyshire:
Third Prize, 5/., for "Cerise," red roan ; bred by Mr. W. Bird, Foxley,

Daventry; s. "Royalist" (2488); d. by "Drayman" (3058).

291 Vincent Eastgate, Strong's Bank Farm, Holbeach, Lincolnshire : the

Reserve Number and Highly Commended, for " Pride of the Fleet,"

brown; bred by himself; «. "True Briton" (2684); d. "Brisk," by
" Matchless " (1642) ; g. d. " Flower," by " England's Glory " (723).

No8. 283 and 298 were Highly Commended.

Nos. 276, 277, 285, 288, 294, 295, and 297 were Commended.

Class 28.

—

Shire Fillies foaled in the Tear 1887. [29 entries.]

317 The Hon. E. K. W. Coke, Longford Hall : First Prize, 15/., for

" Credit," brown ; bred by Messrs. Averill and Wood, Lockwood Hall,

Cheadle, Staffordshire : s. " Charter " (2740) ; d. by " Sweet William "

(2093).

330 Philip Albert Muntz, M.P., Dunsmore, Rugby, Warwickshire :

Second Prize, 10/., for "Form of Dunsmore," bay; bred by himself;

s. " Canute " (2736) ; d. "Lively," by " Lofty " (1420).

329 Philip Albert Mttntz, M.P. : Third Prize, 5/., for " Dunsmore
Violet," bay ; bred bv Mr. J. Johnson, Tydd, Wisbech ; s. " Napoleon "

(1604); d.'hj "Captain II." (5641).

308 The Eakl of Ellesmere, Worsley Hall : the Reserve Number and
Highly Commended, for " Bloom," grey ; bred by Mr. T. Shaw, The
Island, Winmarleigh, Garstang; s. "Vulcan" (4145); d. "Fuchsia,"

by " Rival " (2885).

No. 312 was Highly Comtnended.

Nos. 306, 307, 311, 314, 316, 319, and 331 were Highly Commended.

Class 29.

—

Clydesdale Filliesfoaled in the Year 1885. [8 entries.]

338 John Gilmottr, Montrave, Leven, Fifeshire : First Prize, 15/., for

" Montrave Lady," bav ; bred by Mr. D. McKinnon, Poteath, West
Kilbride, Ayrshire; s.'" Topgallant " (1860); d. "Fanny of Poteath"

(3909).

334 Edward Charlton, Shaw House, Stocksfield-on-Tyne, Northumber-
land : Second Prize, 10/., for "Black Bess," black ; bred by himself;

/t. " Merry .Monarcli " (538) ; d. " Nanny " (2042), by " Hamilton Jock
"

(1151); g. d. " Black Bess" (183), by "Young Merry Tom" (1001).
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335 John Castlehow Toppin, Musfp-ave Hall, Penrith, Cumberland : Third
Prize, oL, for "Galloway Lass," bay; bred by Mr. J. Kerr, Buittle

Place, Dalbeattie, Kirkcudbright; s. "Peter the Great" (3884); d.

" Bet," by " Locklibo " (14G8);
ff.

d. by " Victor " (892).

333 The Marquis op LoNDONDERRr, Seaham Hall, Seaham Harbour, Co.
Durham: the Reserve Numbei- and HiyM;/ Commended, for " Catherine,"

bay ; bred by himself ; s. " Prince of Wales " ; d. " Lady Colin," by
" Lord Colin Campbell ;

" ff.
d. " Clydesdale Maggie," by " Old Times."

Class 30.

—

Clydesdale Filliesfoaled in the Year 1886. [9 entries.]

846 John Gujiour, Montrave, Leven, Fifeshire : First Prize, 15/., for

"Primrose," brown; bred by Mr. D. A.. Hood, Balgreddan, Kirkcud-
bright ; s. " Darnley " (222) ; d. " Maggie of Balgreddan " (781).

342 Andrew Baird Matthews, the British I^iuen Bank, Newtonstewart,
Wigtownshire: Second Prize, 10/., for "Top Blossom," brown ; bred

by Mr. T. Muir, Challock, Newtonstewart ; s. "Topgallant" (1850);
d. "Blossom" (1519), by "Warrior" (902); ff.

d. "Maggie," by
"Lochend Champion" (1448).

344 Andrew Montgomery, Nether Hall, Castle Douglas, Kirkcudbright-
shire : Third Prize, 5/., for his brown ; bred by Mr. W. Rain, Kem-
pleton, Twynholm, Kirkcudbright; " Skelmorlie " (4027); d. "Lily"

(892), by "Prince of Wales " (677) ; ff.
d. by " Rob Roy " (714).

347 Richard B. Brockbank, Crosby, Maryport, Cumberland : tlie Reserve

Number and Hiffhly Commended, for " Crosby Lass," bay ; bred by
himself; s. "Macgregor" (1487); d. "Crosby Bet" (1029), by "Clydes-
dale Tom" (176); g. d. " SaU " (1028), by "Lord Clyde" (477).

No. 340 was Commended.

Class 31.

—

Clydesdale Filliesfoaled in the Year 1887. [10 entries.]

350 Robert Sinclair Scott, of Craigievar, Skelmorlie, Ayrshire: First
Prize, 15/., for " Scottish Rose," bay ; bred by the Trustees of the late

Mr. J. M'CIew, Dinvin, Portpatrick, Wigtown; s. "Darnley" (222);
d. " Ethel Newcome " (2599), by " Clansman " (150) ; g. d. " Tibbie."

364 Andrew Montgomery, Nether Hall, Castle Douglas : Second Prize,
10/., for his bay; bred by Messrs. Kerr and Craig, Auchengool, Castle

Douglas; s. "MacGregor" (1487); d. "Mag" (2418), by "Samson"
(741).

856 The Earl of Cawdor, Stackpole Court, Pembroke : Third Prize, 5/.,

for "Snowdrift," bay; bred by himself; s. "St. Govens" (3527); d.

" Miss Baxter " (4478), by " Simon Pure " (769) ; g. d. " Blossom," by
" Dumbarton " (253).

358 Robert Wilson, Mansurae, Kilbarchan, Renfrewshire: the Reserve
Number and Hiffhly Commended, for "Jeanie Wilson III.," brown;
bred by himself; s. " Sir Hildebrand ;

" d. " Jeanie Wilson I.," by " Top
Gallant."

No. 352 was Commended.

Class 32.

—

Suffolk Filliesfoaled in the Year 1885. [2 entries.]

359 Alfred James Smith, Rendlesham, Woodbridge, Suffolk : First
Prize, 15/., for " Sally," chestnut ; bred by himself ; s. " Cupbearer
III." (566); d. "Rendlesham Smart" (840), by "Briton" (1303); g. d.

"Tuddenham Doughty" (844), by " Sir Oolin" (544).
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360 Samuel Wolton, Butley Abbey, Wickham Market, Suffolk : Secokd
Prize, 10/., for "Smart" (1763), cliestnut; bred by himself; s.

"Wolton's Chieftain" (1354); d. "Blyth II." (1073), by "Wolton's
Monarch" (1348); (/. d. « Blyth " (1072), by " Crisp's Duke " (419).

Class 33.

—

Suffolk Filliesfoaled in the Year 1886. [10 entries.]

365 Alfeed J. Smith, Rendlesham : First Prize, 15/. for " Dora," chest-

nut; bred by himself; s. "Monk" (1562); d. "Darling" (1617), by
"Field Mai-shal" (1106); g. d. "Eyke Depper," by "Crisp's Chilles-

ford Duke."

370 The Duke of Hamilton and Brandon, K.T., Easton Park, Wickham
Market, Suffolk: Second Prize, 10/., for "Vesta" (1997), chestnut;

bred by Mr. S. Woltou, Butley Abbey, Wickham Market ; s. " Chief-

tain" (1354); d. "Foxhall Victory" (1080), by "Magnum Bonum"
(1347); g. d. "Foxhall Ruby" (1079).

362 James Toller, Blaxhall, Wickham Market : the Reserve Number and
Highly Commended, for " Valiant," chestnut ; bred by himself ; s.

"Toller's Verger" (1550); d. "Venus" (923), by "Hercules" (1167a).

Nos. 361, 363, 364, 366, 368, and 369 were Commended.

Class 34.

—

Hunter Mares or Geldings up <o 15 stones, foaled
jjreviously to the Year 1884.* [13 entries.]

382 J. V. Keevil, Shaw Farm, Melksham, Wiltshire : First Prize, 30/.,

for " Conimdrum," chestnut gelding ; was foaled in 1882 ; breeder un-

known ; s. " New Oswestry."

377 John Henry Stokes, Great Bowden House, Market Harborough, Lei-

cestershire : Second Prize, 15/., for " Nigger," black gelding ; was
foaled in 1882 ; breeder unknown.

381 Timothy Cattle, Digby House, Melton Mowbray, Leicestershire

:

Third Prize, 51., for " Criterion," bay gelding ; was foaled in 1883

;

breeder unknown ; s. " Cambuslang."

371 Lord Burton, Rangemore Hall, Burton-on-Trent, the Reserve Nmnher
and Highly Commended, for " Tip Top," bay gelding ; was foaled in

1880 ; breeder unknown.

No. 376 was Highly Commended.

Class 35.

—

H\inter Mare or Gelding up to 12 stones, foaled
jireviously to the Year 1884.* [18 entries.]

384 Thomas Crutcher, Ivy Street, Salisburj', Wiltshire : First Prize,

25/., for " Huntsman," bay gelding ; was foaled in 1882 ; breeder unknown

;

s. " Old Tom ;

" d. " Awfully Jolly."

400 The Earl of Harrington, Elvaston Castle, Derby: Second Prize,

15/., for "Hodgson," chestnut gelding; was foaled in 1882; bred by
himself ; .s. " New Oswestry."

387 John Henry Stokes, Market Harboro': Third Prize, 5/., for"Suc-
ces.sor," bay gelding; was foaled in 1882; bred by Mr. Howard, Grey-

stoke, Penrith ; " Robin Adair ;

" d. " Sequence," by " Rataplan

;

g. d. " Result," by " Mulatto."

399 Timothy Cattle, Digby House: the Rexcrve Number and Highly
Commended, for "Commotion," bay gelding; was foaled iu 1882; breeder

unknown ; .s. " Haymaker ;

" d. by " Old Arthur."
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Class 36.

—

Hunter Geldings foaled in the year 1884.* [19 entries.]

408 LoKD MiDDLETOx, Birdsall House, York: First Prize, 251., for " Beef-

eater," bay: bred by himself ; "Kinor Harold;" d. "Beeswing," by
" Morocco

;

" y. d. " Queen Bee, ' by " Xewminster."

419 Frank B. "Wilkinsox, BIyth Spital, "Worksop, Nottingliamshire :

Secoxd Prize, 15/ , for "Golden Drop," chestnut ; breeder unknown;
s. " Haymaker ;

" d. by " Solon."

414 William "Wright, AVollaton, Nottingham: Third Prize, 5/., for
" The Captain," black ; breeder unknown.

406 T. TojiLiNsoN, Bradley Pastures, Ashbouru, Derbyshire: the Eeserve

Number and Highly Commended, for " Meynell," bay ; bred by Mr.
Brough, Seaham ; s. " Omega ;

" d. " Levity," by " Laughing Stock."

No. 41G was Higlihj Cojiunended.

Class 37.

—

Hunter Maresfoaled in the Year 1884. [8 entries.]

425 JoHX Cooper, East Haddon, Northampton : First Prize, 25/., for
" "V\'andering Maid," bay; bred by Mr. W. Yillar, New Coiut, Charlton
Kings, Cheltenham ; s. " Truant ;

" d. " Lady Price."

426 James S. Darrell, "West Ayton, York: Secoxd Prize, 15/., for "Bru-
nette," brown ; bred hy Messrs. Thomas and Sons, Pinchinthorpe, Guis-
borough ; s. " Bourbaki ;

" d. " Flower," by " Favourite."

424 "William "^'^right, "V^'oUaton, Nottingham : Third Prize, 5/., for
" Barmaid," bay ; bred by the late Mr. J. Harper, Prince of "\Yales

Hotel, Harrogate, Yorkshire ; s. " Peter Grey ;
" d. by " Yan Galen."

427 John Machix, Lynby, Nottinghamshire : the Reserve Number and
Highly Com7nended, for " Flower Girl," oay ; bred by 3Ir. T. "\\'illiam-

son, Oulsyke, Grosmont, "Whitby; s. "Charles II."

Class 38.

—

Hunter Geldingsfoaled in the Year 1885.* [18 entries].

440 The Stand Sttid Compant, "Whitefield, Manchester ; First Prize, 20/.,

for " Pilgrim," brown ; bred by Mr. E. Barton, of "VS'arton Grange,
Carnforth ; s. " Carthusian ;

" d. " Matilda,'' by "Voltigeur."

441 "y^^iLLLiM; Holtby, Rotsea, Cranswick, Hull; Second Prize, 10/., for
" King Twala," brown ; bred by Mr. Stirk, Grazing Nook, Bedale.

442 "NYestlet Richards, Ashwell, Oakham : Third Prize, 51., for " Titan,"

bay ; bred by the Hon. 0. "\Y, AY. Fitzwilliam, Alwalton, Peterborough

;

s. " IBerserker ; " d. by " Bonnyfield."

4-37 Lord Middleton, Birdsall House, York ; the Reserve Number and Highly
Commended, for his bay ; bred by himself; s. " Peppermint ;

" d. " Labur-
nimi," by " Morocco."

No. 429 -was Highly Comimnded.

Class 39.

—

Hunter Fillies {likely to become weight carriers

)

foaled in the Year 1885. [10 entries.]

455 John Henry Stokes, Great Bowden House, Market Harborough

:

First Prize, 15/., for " Golden Stream," brown ; breeder unknown ; s.

" Golden Horn ;
" d. by " Kingfisher."
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447 Chaeles Clakkb, Asliby-de-la-Launde, Lincoln; Second Prize, 10/.,

for " Beatrice," brown ; bred by himself ; s. " Outfit," d. by Dagobert.

451 William AEKWRianT, Sutton Scarsdale, Chesterfield, Derbyshire:
Third Prize, 51., for " Scarsdale Hawthorne," brown ; bred by himself;

«. " Highthorne ;
" d. by " XX."

454 Robert J. Mann, Home Farm, Acton BurnpU, Shropshire : the Reserve

Number, for " Sweetness," chestnut ; bred by Mr. T. "Wells, IliUton

Conyers, Ripon ; s. "Due de Beaufort."

Class 40.

—

Hunter Geldingsfoaled in the Year 1886.* [23 entries.]

403 Charles Clarke, Ashby-de-la-Launde, Lincolnshire : First Prize, 20/.,

for his black ; bred by himself ; s. " Outfit."

472 John Robinson, Leckby Palace, Asseuby, Thirsk, Yorkshire : Second
Prize, 10/., for his brown ; bred by Mr. J. T. Robinson, Leckby Palace

;

s. " Sedan ;
" d. " Miss Whip," by"" Baron Cavendish."

467 John Richardson Hobson, Crockey Hill, Yorkshire : Third Prize,

5/., for "Mikado," brown ; bred by himself; "Martyrdom;" d.hj
" Grand Master ;

" //. d. " Gipsy," by " Old Black Boy."

457 Edward Barton, Warton Grange, Carnforth, Lancashire: the Reserve
Number and Hifjhhj Commended, for " Boulanger," brown ; bred by Mr.
Cornthwaite, Claughton Hall, Burton, Westmoreland ; s. " Carthusian."

Nos. 458, 464, and 477 were Highly Commended.

Nos. 461, 4G6, 4G8, 470, and 478 were Commended.

Class 41.

—

Hunter Fillies {likely to become weight carriers) foaled
in the Year 1886. [11 entries.]

490 Thohas Watson, Whitacre Hall, Coleshill, Warwickshire : First Prize,
15/., for " Makeshift," chestnut ; bred by himself ; s. '• Make Haste ;

"

d. by " Omar Pasha."

487 Charles Miles, Tatenhill, Burton-on-Trent, Staftbrdshire : Second
Prize, 10/., for " Princess," brown ; bred by himself ; d. " Lavinia," by
" Pero Gomez."

484 Lord Middleton, Birdsall House, York : Third Prize, 5/., for his

bay ; bred by himself ; s. " Peppermint," d. " Monica," by " Morocco."

480 Frank Godson, Temple Bruer, Grantham, Lincolnshire: the Reserve
Number and Iliijhbj Commended, for " Improver," chestnut ; bred by
Mr. Everett, Brant Broughton, Newark ; s. " Outfit

;

" d. by " Vendonie ;

"

ff.
d. by " Broomielaw."

No. 482 was Commended.

Class 42.

—

Hunter Fillies or Geldingsfoaled iyi the Year 1887.*

[19 entries.]

508 Nathaniel Henrt Hodgson, Old Thornville, York : First Prize, 10/.,

for "Rumtifoozleum," chestnut gelding ; bred by himself ; 5. " Highthorn ;"

d. " Maggie," by " Bass Rock."

493 Charles Clarke, Ashby-de-la-Launde, Lincoln : Second Pnizp, 6/.,

for his chestnut gelding ; bred by himself; s, "Outfit."
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609 Thomas AVatson, Whitacre Hall, Colesliill, AVarwickshire : ih^ Reserve

Number and Highly Commended, for " Matchless," black filly ; bred by
himself; s. "Make Haste ;

" d. by " Kentucky."

Nos. 499, 500, and 502 were Highly Commended,

Nos. 506 and 507 were Commended.

Class 43.

—

Hackney or Roadster Mares or Geldings above 14 hands
and not exceeding 15 hands 2 inches, up to not less than 15 stones.*

[4 entries.]

513 John Robinson, Cleveland House, Coltman Street, Hull : First
Prize, 15/., for " Princess," chestnut mare ; foaled in 1880 ; bred by
Mr. A. Fewson, Hedon, Hull ; s. " Lord Derby II. ; " d. by " Tom
Thumb."

510 John Lane, 6, Lea Eoad, Gainsborough, Lincolnshire : Second Prize,
10/., for " Emperor," bay gelding ; foaled in 1883 ; bred by Mr. Curtis,

Sutton-on-IIull, Yorks ; s. " Lord Derby II.
;

" d. by " Sportsman."

512 The Stand Stud Company, Whitefield, Manchester: Third Prize, 5/.,

for " King of Fashion," bay gelding ; foaled in 1881 ; breeder unknown.

Class 44.

—

Hackney or Roadster Mares or Geldings, above 14 hands
and not exceeding 15 hands 2 inches, up to not less than \2 stones.*

[8 entries.]

518 John Robinson, Cleveland House, Coltman Street, Hull : First Prize,
15/., for " Lady Tankerville," bay mare, aged; breeder unknown; s.

" Confidence."

621 Harry Liyesey, 2, Victoria Mansions, Westminster, S.W. : Second
Prize, 10/., for " Brunette," chestnut mare ; foaled in 1883 ; bred by Mr.
A. Fewson, Hedon, Hull; s. "Lord Derby II." (417); d. by "Tom
Thumb " (830) ; g. d. " Polly," by " Black Rattler."

516 The Stand Stud Company, Whitefield, Manchester : Third Prize,
5/., for " Constance," brown mare; foaled in 1884; bred by Mr. S.

Rodwell, Burnham Overy, Lynn ; s. " Confidence " (158).

519 Arthitr Fewson, Hedon, Hull: the Reserve Number and Highly Com-
mended, for " Lady Golightly," chestnut mare ; foaled in 1884 ; bred by
Mr. E. Wright, Balrington, Hull ; s. " Lord Derby II.

;

" d. by " Sir

Harry."

No. 517 was Highly Commended.

Class 45.

—

Pony Mares or Geldingsfrom 13 to 14 hands.*

[2 entries.]

622 Michael Faulkes, Colston Bassett, Bingham, Nottinghamshire

:

First Prize, 10/., for " Lilly," chestnut mare ; foaled m 1884; breeder
unknown.

623 Henry Spencer, Shrubbery House, Ashby-de-la-Zouch, Leicester-

shire: Second Prize 6/., for his chestnut gelding; foaled in 1884;
bred by Mr. R. Tebbett, Ibstock, Ashby-de-la-Zouch.

Class 46.

—

Pony Mare or Gelding, tender 13 hands.* [4 entries.]

625 John G. Mackie, Auchencairn, Castledouglas, Kirkcudbrightsliire

:

First Prize, 10/., tor " Sir Gibbie," brown gelding; foaled in 1882:
bred by Mr. Wakefield, Kendal ; «. " Sir George " (778).

VOL. xxrv.—s. s. /
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526 Thomas Dowbiggen, Cemetery Road, Castleford, Yorkshire ; Second
Prize, 5/., for "Strawberry Boy," roan gelding; foaled in 1883;
breeder unknown.

627 William Fletchee, Bath Street, Ilkeston, Derbyshire: the Reserve
Number and Highly Commended, for " Dandy," bay gelding ; foaled in

1883 ; breeder unknown.

Class 47.

—

Harness Mares or Geldings, exceeding 15 hands*
[5 entries.]

No exhibit.

Class 48.

—

Harness Mares or Geldings exceeding 14 liands and not

exceeding 1-5 hands* [9 entries.]

533 Heney Feisbt, 14, James Street, BuckiDgham Gate, London : Fiest
Peize, 15/., for "Movement,"' skewbald mare; foaled in 1877; bred

by Mr. E. C. Cooke, Litcham, Norfolk; s. " Washington ;
" d. " Spot."

536 Chaeles Fowler, 203, High Street, Lincoln : Second Prize, 10/., for

"Maid Marian," bay mare ; foaled in 1884 ; bred by Mr. A. Fewson,
Hedon, Hull ; s. " Lord Derby II. ;

" d. " Polly " (279), by " Charley "

(129) ; g. d. by " Tom Thumb."

537 The Stand Stud Company, Whitefield Manchester: Thied Peize,

5/., for "Conquest," brown geldiug ; foaled in 1884; breeder un-

known; s. "Confidence" (158).

539 George Lathbuey, Hunter's Lodge, Buvton-on-Trent, Staflbrdsbire

:

the Reserve Number, for his bay mare ; foaled in 1883; bred by Mr.

West, Brigg, Lincolnshire ; s. " Jjottery."

Class 49.

—

Pony Mares or Geldings not exceeding 1.5 liands*

[5 entries.]

543 William Pope, Cannon House, Downham Market, Norfolk : First

Peize, 15/., for "Magpie," black and white mare; foaled in 1878; bred

by Mr. Cooke, Litcham, Norfolk ; s. " Confidence " (Youngman's), d.

" Spot," by " Premier.

542 The Stand Stud Company, Whitefield, Manchester : Second Peize,

10/., for "Shooting Star," bay gelding; foaled in 1881; bred by
exhibitors ; s. " Star of the East " (798) ; d. by " Confidence" (158).

645 Henry Feisby, 14, James Street, Buckingham Gate, London: Third
Peize, 5/., for " Hard to Find," brown mare ; foaled in 1883 ; breeder

unknown ; s. " Reality," d. by " Confidence."

CATTLE.

Shorthorn.
Class 50.

—

Shorthorn Bulls calved in either 1883 or 1884.

[9 entries.]

617 Alexandee Moeeison Goedon, Newton, Insch, Aberdeenshire:

Fiest Peize, 20/., and the Champion Prize, 20/.,' for "Mario"

(51713), roan; was calved February 24, 1884; bred by Mr. W.
Duthie, Collynie, Tarvos, Aberdeenshire ;

.v. " Field Marshal " (47870);

d. "Mina 3rd," by "Border Chief" (37874); g. d. "Mina," by "Lord

Irwin" (29123); gr. g. d. "Mayflower," by "Vampire" (30201); gr.

g. g. d. "Mary," by "Lord Raglan" (29199).

• Given by the f^horthorn Society for the best Male Shorthorn.

i
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549 Charles William Bkieeley, Eosedale, Tenbury, Worcestershire

:

Second Prize, 10/., for " Ruekley," white ; was calved May 23,

1883 ; bred by the late Mr. S. L. Ilortou, Park House, Shifnal, Shrop-
shire ;

'• Prince Saturn'' (46926) ; d. " Constance Doon," by " Marquis
of Blandford 6th" (41983); ff.

d. "Lorna Doon," by "Abacot"
(32900); ffi-.ff.d. "Ellie," by "Prince Albert" (18579); gr.g.g.d.
" Eose of Midsummer," by " Sir Colin" (15276).

548 EiCHAED Strattox, The DufFryn, Newport, Monmouthshire : Thied
Prize, 5/., for ' Pilot " (51837) ; white : was calved November 17, 1884

;

bred bv himself; s. " Acropolis " (47316) ; d. " Primula," by " Crowned
Victor'" (36408) ; g. d. " Prima," by " James I." (24202)

;
gr. g. d.

"Miranda," by "Knight of the Lagan " (20082) ;
gr.g.g. d. "Moss

Eose 4th," by " Hickory " (14706).

550 Charles "William Brierley, Eosedale: the Reserve Number, for
" Aristocrat " (50766), roan ; was calved February 5, 1884 ; bred
by Mr. G. W. Lambart, Beau Pare, Meath ; s. " Nobleman 2nd,"

(48363), d. "Albatross," by "Jupiter" (3B477) : g. d. "Alba," by
"Eupert" (29920); gr. g. d. "Anglia," by " British Sailor " (23472);
gr. g. g. d. "' Glory," by "Eoyal Standard" (40644).

Class bX.—ShorOwrn Bulls cahedin the I'ea/' 1885. [11 entries.]

661 Egbert Thompson, Inglewood, Penrith, Cumberland: First Prize,
20/., and the JReserve Xumbcr for Chajipiox Prize,^ for "Master
Shapely " (53292), roan ; was calved January IG ; bred by himself;

s. " Beau Benedict" (42769) ; d. " Shapely," by " Brilliant "Butterfly"

(36270) ; g. d. " Sweetly," by " Grand Duke of Fawsley 3rd " (31286) ;

gr. g. d. " Smartly," bv " Marquis of Cobham " (22209)
;
gr. g. g, d.

"Sprightly," by " Tweedside " (12246).

562 John Haxdlet, Green Head, Milnthorpe, Westmoreland : SECOifD
Prize, 10/., for " Macbeth " (54676) ;

red, and little white ; was
calved, April 30 ; bred by Mr. J. A. Gordon, Arabella, Nigg Station,

Ross-shire; s. "Macgregor" (50001); d. "Bessie Bell," by "Rosario,"

(35315); g.d. "Betty Butterfly," by "Butterfly Charlie" (28111);
gr. g. d. " Betty," by " Mars " (29307) ;

gr. g. g. d. " Lady Love," by
"Gold Nugget" (16176).

557 Sir Htj3IPHrey Feaxcis be TR-iFFOED, Bart., Traft'ord Park, Man-
chester: Third Prize, 5/., for " Melton,'" roan : was calved June 23;
bred by Mr. Edward Pease, The CrundaUs, Bewdlev, Worcestershire

;

«. "Earl of Aylesby 4th" (46291); d. "Park NelUe 3rd," by
" Foster Brother " (36661); g.d. "Nellie," by "Chieftain" (20942);
gr. g. d. " Helen,'' by " Field Marshal " (16044) ; gr. q. g. d. " Bessy,"

by " Apollo " (9898).

558 ElCHARD Beowx, Ruyton of the Eleven Towns, Shrop.shire : the Re-
serve Number and Highly Commended, for " Silkie Lad," red and white

;

was calved February 17 ; bred by Mr. J. Humphreys, Ilanley Hall,

West Felton, Shropshii-e ; s. " Sealskin " (52122) ; d. " Winter Eose," by
"Brodfcrick" (33234); g. d. "Woodbine," by "Arrogance"' (17321);
gr. g. d. "Winter Rose," by "Cormorant" (12540); gr. g. g. d.

"Wanton," by "Valiant" (7662).

Nos. 563 and 564 were Commended.

' Given by the Shorthorn Society for the best Male Shorthorn.

/2
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Class 52.

—

Shorthorn Bulls calved in the Year 1886. [16 entries.]

576 John Handley, Green Head, Milnthorpe: First Prize, 20/., for "Self
Conceit" (55026), red, and little white; was calved February 26; bred
by Mr. W. Handler, Green Head ; s. " Self Esteem 2ud '"'

(48675)

;

d. "Derwent Queen,'' by " Baron Staclihoiise " (30488)
; ff.

d. " Derwent
Lady 2nd," by " Vice Roi " (30214) ;

gr. q. d. " Derwent Lady," by
" The Premier" (27640) ;

(;r.
ff. ff.

d. by "Baron Killerby" (23364).

571 John Maskixl, Warren House, Brandsby, Easingwold, Yorkshire:
Second Prize, 10/., for " Royal Saxon/' red and white ; was calved
March 2 ; bred by Mr. E. Tindall, Knapton Hall, Rillington, Yorkshire

;

a. "Blairmore" (49156); d. "Derwent Queen 2nd," by " Sampiero "

(;J5466); ir. fZ. " White Thorn," by "Cecil" (25725); gr. g. d. "Miss
Wilev," by " Cavendish " (15745) ;

gr. g. g. d. " Miss Spearman," bv
"Sir Charles" (16940).

569 Joseph Thompson, Eiswick, Poulton-le-Fylde, Lancashire: Third
Prize, 5/., for " Fylde Ingram " (54333), red and white ; was calved

July 3 ; bred by Mr. T. Shaw, The Island, Winmarleigh, Garstang,

Lancashire ; s. " Royal Ingram " (50374) ; d. " Diana 8th," by " Romu-
lus" (45487); g. d. "Diana 6th," by Valentine's "Duke of Claro "

(40844) ;
gr. g. d. " Diana 2nd," by " Grand Duke of Oxford 3rd

"

(31295) ;
gr. g. g. d. "Diana," by "Prince of Lancaster " (22616).

575 John Handley, Green Head: the Reserve Number and Highly Com-
mended, for " Golden Treasure 2nd " (54378), roan ; was calved August

5 ; bred bv Mr. W. Handlev, Green Head ; s. " Golden Treasure

"

(61346) ; d. " Red Rose of Green Head," by " Master Harbinger

"

(40324); g. d. "Red Rose of Dingley 2nd," by "Earl of Waterloo
2nd" (33819); gr. g. d. "Dewdrop," by "Lord Chatham" (26625);
gr. g. g. d. " Dairy Lass," by " Birthday " (19313).

Nos. 572 and 574 were Commended.

Class 53.

—

Shorthorn Bulls calved in the Year 1887. [47 entries.]

603 Robert Pindee, Whitwell, Oakham, Rutlandshire : First Prize, 20/.,

for "Royal Fieldsman," red and white; was calved May 2;{; bred bv
himself:" «. "Wallace" (48899); d. "Victoria Graceful," by "M.C."
(31b98)'; g. d. "Victoria Pulcherima," by "Bythis" (25700)

;
gr. g. d.

" Victoria Pulchra," by " Charles le Beau " (23542) ;
gr. g. g. d. " Vic-

toria Rubicunda," by " Raveuspur " (20628).

618 Lord Polwarth, Mertoun House, St. Boswells, N.B. : Second Prize,

10/., for "Ironclad," roan; was calved February 8; bred by himself;

*. "King Alfonso" (49803) ; d. " Wave Surf," bv "Knight of Knowl-
mere 2nd" (31542); g. d. "Wave Foam," by" "Manfred" (26801);

gr. g. d. "Wave Breast," by "Breast Plate" (19337); gr. g. g. d.

" Wave Princess," by " British Prince " (14197).

612 John Handley, Green Head, Milnthorpe: Third Prize, 51., for

"Roseberry," white; was calved February 19; bred by Lord Lovat,

Beaufort Castle, Beaulv, N.B. ; s. " Bannockburn " (49035) ; d. " Groam
Duchess," by "Duke of Beaufort" (38122); g. d. "Beaufort Rose lat,"

by " Highlaiid Chief" (38431) ;
gr. g. d. " Beaufort Rose," by " Bachelor

of Arts " (32982) ;
gr. g. g. d., by " Champion of England " (17626).

683 H.R.II. The Prince op Wales, K.G., Sandringham, Norfolk: the

Reserve Number and Highly Commended, for "Dauntless," red and

white ; was calved March 1 ; bred by His Royal Highness ; t. " fitz-
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Mowbray" (49591); d. "Diadem 18th," by "Baron Wolferton"

(44387) ; g. d. " Diadem Srd," by " Royal Dublin " (35354) ; g. d.

"Diadem," bv "Fawsley Prince" (31150)
;
gr. g. g. d. "Diamond," by

"The Chieftain" (20942).

No8. 595, 600, and 627 were Highly Commended.

No3. 590, 596, 604, and 606 were Commended.

Class 54.

—

Shorthorn Coivs, in milk or in-calf, calved previously

to or in the Year 1884. [10 entries.]

C33 Robert TnoMPsoy, Inglewood, Penrith, Cumberland: First Prize,
20/., for "Molly Milliceut," roan ; was calved June 11, 1884; in-milk;

calved March 10, 1883, and in-calf ; bred by himself ; s. " Beau Bene-
dict" (42769); d. "Fair Millicent 2nd," by "Brilliant Butterfly"

(36270); g. d. "Fair Millicent," by "Grand Duke of Fawsley 3rd"
(31286); gr. g. d. "Moss Rose 4th," by "Royal Gwynne" (22784);
gr. g. g. d. "Muss Rose," by "Lord of Brawith" (10465).

635 William Hosken & Sox, Loggans Mill, Hayle, Cornwall: Second
Prize, 10/., for " Alexandria 9th," roan ; wa.s calved January 2, 1884

;

in-milk; calved May 11, 1888; bred by themselves; s. "Grand Duke
of Oxford 5th" (43318); (/. "Alexandria 5th," by "Prince of Oxford"
(42212); g. d. " Alexandi-ia," by "Earl of Oxford 2nd" (23844);
gr.g. d. "Maid of Athens," by "Sir Richard" (15298); gr. g. g. d.

" Mi.=s Bloomer," by " Siddington Duke " (15263).

634 Alfred E. "\V. Darby, Little Xess, Shrewsbmy: Third Prize, 5/.,

for "Jjadv Leodine," white; was calved November 20, 1881
;
in-milk;

calved April 8, 1888; bred by himself; s. "King Harold" (40053);
d. " Leodine 4th," by " Sir Windsor Broughton " (27507) ; g. d. " Leo-
dine," by " King Charles " (24240)

;
gr. g. d. " Ladv Jane," by " Ellerby

Lad" (20052); gr. g. g. d. "Ladv Margaret," by "Field Mate"
(16045).

G32 Charles William Brierlet, Rosedale, Tenbury, Worcestershire:
the Reserve Nu7nber and Highly Commended, for " Lady Worsley," roan

;

was calved December 2, 1883; in-milk; calved June 14, 1888; bred by
Mr. J. Rowlev, Vine Cottage, Norton, Doncaster ; s. " Self Esteem 2nd "

(48675); d. " Dewdrop," by "Paul Potter" (38854); q. d. "Irwin's
Rose," by "Lord Irwin" (29133); gr. g. d. "Ladv Irwin," bv "Lord
Albert" (20143); gr. g. g. d. "Fragrance," bv'" Mountain Chief"
(20383).

No. 636 was Highly Commended.

No. 637 was Commended.

Class 55.

—

Shorthorn Coios or Heifers, in-milk or in-calf, calved in

the Year 1885. [10 entries.]

644 Robert Thompson, Inglewood, Penrith: First Prize, 20/., and the

Beserve Number for Champion Prize,' for "Inglewood Gem," roan;

was calved September 14 ; in-milk ; calved March 15, 1888, and in-calf:

bred bv himself; s. " Roval Baron" (50354); d. "Inglewood lielle,"

by " B^au Benedict " (42769) ; g. d. " Inglewood Pet," bv " B) illiant

Butterfly" (.36270); ///. g. d. "Love Token," by "Grand Duke ol

Fawsley 3rd " (31286) ;
gr. g. g. d. " Farewell," by " Roval Westmore-

land" (35416).

' Given by the Shorthorn Society for the best Female Shorthorn.
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Gil Chaeles William Brierlet, Rosedale, Tenbury : Second Prize, 10/.,

for " Ancient Fashion," roan ; was calved December 19 ; in-calf '
; bred

by Mr. R. Jefferson, Preston Hows, Whitehaven ; s. " Young Albion "

(48999); d. "Apricot," by "Regan" (45462); ff.
d. "Kate," by

" British Bov" (30597); gr. g. d. "Louisa 7th," bv "Hfematite"
(31332)

;
gr^g. g. d. " Louisa 6th," by " Comet " (21449).

643 Charles AVilliam Brierley : Third Prize, 5/.,^ for " Victoria," roan
;

was calved October 27 ; iu-calf [calved Oct. 2, 1888] ; bred by Earl
Spencer, K G., Althorp Park, Northamptonshire ; s. " Darnley " (47678) ;

d. " Cowslip," bv " Javelin " (46530) ; g. d. " Queen of the May," by
" Prince Rufus " (35177) ; (p: g. d. " Forest Queen," bv " Duke of

W^ateringbury " (23799) ;
gr'.g. g. d. " Jewel," by " Ridlingtbn " (22726).

642 Charles William Brierlet : the Heserve Number ^ and Highly Com-
mended, for " Waterloo Cherry 13th," red and white ; was calved June
12 ; in-milk ; calved January 4, 1888 ; bred by the late Mr. E. Grey,
Eastham, Cheshire ; .<;. " Duke of Certainty" (47719); d. "Waterloo
Cherry 12th;' by " Prince Saturn" (46926); ^. d. " Waterloo 9th," by
" Marquis of Blaudford " (41983) ;

f/r. g. d. " Waterloo Cherry 4th," by
" Ideal " (31404) : gr. g. g. d. " Waterloo Cherry," by " Kirbythore
Waterloo" (24263).

No. 649 was Highly Commended.

Nos. 645 and 648 were Commended.

Class 56.

—

Shorthorn Heifers calved in the Year 1886. [18 entries.]

657 Robert Thompson, Inglewood, Penrith, Cumberland : First Prize,

20/., and the Champion Prize of 25/.,- for "Belle Madeline," roan;

was calved August 21 ; bred by himself ; s. " Beau Benedict " (42769) ;

d. "Madeline Butterfly," by "Maior Benedict" (419.59); g. d. "Ruby
Butterfly," by "Banner Bearer" (27907); gr. g. d. " Phoebe Butterfly,"

by " Duke of AMiarfdale " (19648) ;
gr. g. g. d. " Double Butterfly," by

" Royal Butterfly " (16862).

055 Bridgman Langdale Barrow, Sydnope Hall, Matlock, Derbyshire :

Second Prize, 10/., for " Fairy Duchess 11th," roan ; was calved June
9 ; bred by himself; s. " Grand Duke 46th " (49671) ; d. " Fairy Duchess
4th," by " Duke of Oxford 50th " (4.3121); g. d. "Violet," by "The
Bursar'" (35742); qr. g. d. " Daflodil," by "Duke of Oxford 11th"

(19632) ;
gr. g. g. d\ "Young Daisy," by " Zadig " (8796).

650 IIer Majesty the Queen, The Prince Consort's Shaw Farm, Windsor

:

Third Prize, 5/., for " Roan Lady 14th," roan; was calved March 15;

in-calf; bred by Mr. W. S. Marr, Uppermill, Tarves, Aberdeenshire;

s. *' Athabasca " (47359) ; d. " Roan Lady 5th," by " Cherub 4th
"

(3.3359); g. d. "Red Lady 2nd," by "Heir of Englishman" (24122);

gr. g. d. " Red Lady," by"" Young Pacha " (20457) ;
gr. g.g. d. " Roan

Lady," by " Son of Young Ury " (10984).

656 Charles William Brierley, Rosedale, Tenbury : the Reserve Nitmher

and Highly Commended, for " Rosedale Grace," white ; was calved

December 2 ; bred by himself; s. "Madrigal" (51694); </." Rosedale

' " Ancient Fashion " having thrown licr calf on the Wednesday of the

Nottingham Meeting, and having thus become ineligible for a Prize, the

Second Prize of 10/. has been awarded to "Victoria," and tlio Third Prize of

6/. to "Waterloo Cherry 13th."
' Given by the Shorthorn Society for the best Female Shorthorn.
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Nun," bv '' Rosedale Oxford " (48597) ; g. d. " Snowflake," by " Bolivar's

Faivwell " (33173) ;
r/r. g. d. " Bolivar's White Tulip," bv " Bolivar

"

(25649) ;
gr. g. g. d. " Tulip Flower," by " Lord Albert (20143).

Class 57.

—

Shorthorn Heifers, calved in the Year 18S7. [37 entries.]

685 RoBEBT Thoitpsox, Inglewood, Penrith : First Prize, 20/., for " Pearl

Bangle," roan ; was calved March 9 ; bred by himself ; s. " Royal
Baron " (50354) ; d. " Pearl Armlet," by " Beau Benedict " (42769) ; g. d.

" Pearl Necklace 2nd," by " Hubback Junior " (31395) ;
gr. g. d. " Pearl

Necklace," by " Wild Boy " (25447) ;
gr. g. g. d. " Pearl Powder," by

" Grand Duke 9th " (19879).

683 Thomas Stokes, Home Farm, Warmington, Oundle, Northamptonshire :

Second Prize, 10/., for " Gladj-s' Rose," red ; was calved May 2 ; bred

bv himself; 5. " Gladys' Hero " (52940); d. " AVild Rose," by "Duke
Wild Eyes 2nd " (4315.5) ; g. d. " Moss Rose," by " Grand Duke of

Darlington 2nd " (41647) ;
gr. g. d. " Mav Rose," bv " Lord Chancellor

"

(20160) ;
gr. g. g. d. " May Flower," by "" King of the Forest " (24254).

696 The Dijee of Portla2Id, Clipstone Park Farm, Alansfield, Nottingham-
shire : Third Prize, 5/., for " Georgina 7th," white ; was calved January
16 ; bred bv exhibitor ; s. " Wanderer " (50622) ; d. " Georgina 4th," bv
" Grand Ruth " (46459) ; g. d. Georgina 2nd," by " Cleveland " (33396)";

gr. g. d. " Georgina," bv " Vesuvius" (21017) ;
gr. g. g. d. " Gertrude,"

by "Beppo" (15644).

679 Charles William Brieriet, Rosedale, Tenbury : the Seserve Xumber
and Highly Cumniemled, for Rosedale Graceful," white ; was calved

January 16 ; bred by himself ; s. "Ruckley" (50398); d. "Rosedale
Snowflake," by "Rosedale Oxford" (48597); g. d. "Snowflake," by
" Bolivar's Farewell " (33173) ;

gr. t/. d. "Bolivar's AVhite Tulip," bv
" Bolivar " (25649) ;

gr. g. g. d. "tulip Flower," bv "Lord Albert""

(20143).

No. 693 was Highly Commended.

Nos. 670, 675, 680, 689, 695, 693, and 699 were Commended.

Hereford.
Class 5^.—Hereford Bulls, calved in either 1883 or 1884.

[7 entries.]

708 Hexrt William Taylor, Showle Court, Ledbury, Herefordshire:
First Prize, 20/., for " Maidstone (8875) ; was calved April 20, 1883

;

bredbv himself : s.
" Franklin " (6061) ; d. " Duchess 4th," bv " Tredegar"

(5077); g. d. "Duchess," bv "Twin" (2284); gr. g. d. "Duchess," by
" Alma " (1144) ;

gr. g. g. d. " Victoria," by " Prince Albert " (686).

705 The Earl of Covextet, Croome Court, Severn Stoke, Worcestershire

:

Second Prize, 10/., for " Rare Sovereign " (10499) ; was calved Februarv
19, 1884 ; bred bv himself; s. " Good Bov (7668) ; d. " Rare Jewel,'"

bv " Merry Monarch " (5466) : g. d. " Raritv 14th," by " Archduke "

(4312) ;
gr. g. d. " Raritv 3rd," bv " Silver Prmce" (5583) ;

gr. g. g. d.
" Rarity," by " Conqueror " (1929).

707 Richard Edwards, The Sheriifs, Lvonshall, Kington, Herefords'nire
;

Third Prize, 5/., for " Magnet " (8873) ; was calved July 7, 1883 ; bred by
himself; s." Marquis" (6057) ; d, " Broken Horn 4th,'' bv " Commander "

(4452) ; gr. d. " Old Broken Horn," bv " Governor " (31 37) ;
t/r. q. d.

" Peach," by " Pollox " (2163) ;
gr. g. g. d. " Peacb," bv " Pilot"" (1036).
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710 WiLLiAH Thompson Ckawshat, Cyfartlifa Castle, Merthyr Tydfil,

Glamorganshire: the Rem-ve Nutnher and Highly Commended, for
" Stockton Prince " (10688) ; was calved April 8, 1884 ; bred by the late

Mr. T. J. Carwardine, Stocktonbury, Leominster, Herefordshire ; «.

" Lord AVilton " (4740) ; d. " Ruth," by " Rodney " (4907) ; g. d.

" Bella," bv " De Cote " (3060); gr. g. d. "Charity," by "Heart of
Oak" (2035) ;

gr. g. g. d. " Luna," by " Counsellor" (1930).

Class 59.

—

Hereford Bulls, calved in the Year 1885. [4 entries.]

712 William Hyde Cooke, The Green, Shelsley Kings, Worcester : Fiest
Prize, 20/., and the Reserve Number for Champion Peize,^ for " Grove
Wilton 3rd"; was calved March 16 ; bred by himself ; s. " Lord Wilton"
(11295); d. " Polyanthus," by " The Grove 3rd" (5051), (/. d. " Promise,"
by "Dauphin" (3058) ;

(/r. r/. rf. " Primrose," by " Bachelor " (2941)

;

gr. g. g. d. " Violet," by Bolingbroke" (1883).

713 The Earl of Coventry, Croome Court, Severn Stoke : Second Peize'

10/., for " Rondeau ;
" was calved February 25 ; bred by himself ; a.

"Minstrel" (8915); d. " Rhodia 4th," by "Spartan" (5009); g. d.

" Rhodia," by " Subaltern " (2794) ;
gr. g. d. " Norma," by " Boling-

broke " (1883) ;
gr. g. g. d. " Carissima," by " Felix " (953).

715 Rees Keene, Pencraig, Caerleon, Monmouthshire : Third Prize, 51,

for "Three R's ; " was calved May 4 ; bred by himself; .s.
" Bangham "

(G793), d. "Jeffrey 7th," by " Lord Waterf.ird" (6045) ; g. d. " Jeftrey

6th," by " Dulas " (3079) ;
r/r. g. d. " Jeiirey 2nd," by " Garrick Junior"

(2532), gr. g. g. d. "Old Jellrey," by " Sovereign" (404).

714 The Eael op Coventry, Croome Court: the Reserve Number and
Highly Commended, iov " Textuarv ;" was calved January 28; bred by
himself; s. "Good Boy" (7668) ; 'd. " Tulip 8th," by " Monkton Lad"
(5646) ; g. d. " Tulip 6th," by " Triumph 2nd " (3553) ;

gr. g. d. " Tulip

3rd," by Sir Frank (2762) ;
gr. g. g. d. " Tulip 2nd," by " France " (1993).

Class 60.

—

Hereford Bulls, calved in the Year 1886. [4 entries.]

719 John Price, Court House, Pembridge, Herefordshire : First Prize,

20/., and the Champion Prize of 20/.,' for " Prince Alfred
;

" was calved

April 26; bred by himself; s. "Monarch" (7858); d. "Playful," by
" Hotspur " (7028) ;

g. d. " Plum 5th," by " Grand Duke " (5342) ;
gr. g. d.

"Plum," by " Horace " (3877), <//•. ^r. ^r. (Z. " Plum," by "North Star"

(2134).

716 The Eael of Coventry, Croome Court: Second Prize, 10/., for

" Golden Miner ;

" was calved March 22 ; bred by himself ; s. " Cali-

fornian" (8355); " Golden Dream," by "Fisherman" (5913), ^^.rf.

" Golden Treasure," by " Mar^chal Niel " (4760) ;
gr. g. d. " Giantess,"

by "Sir Roger " (4133), gr. g. g. d. " Haidee," by "Battenhall " (2406).

718 Henet William Taylor, Showle Court, Ledbury, Herefordshire : the

Reserve Nu7nber and Highly Commended, ior "Sarcliedon" (12656) ; was
calved August 27 ; bred by himself ; s. " ISIaidstone" (8875), d. "Fairy,"

by "Thoughtful" (5063) ;
£r. ^7. " Hazel," by " Tom Brown" (2828);

gr.g. d. "Hazel," by " Ilolmer" (2043) ;
gr. g. g. d. "Hazel," by " Showle

"

(1384).

' Given by Feederick Platt, Esq., High Sheriff of the County of Notting-
ham, for the best animal in the Hereford Classes.
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Class 61.

—

Hereford Bulls, calved in the Year 1887. [9 entries.]

720 Allen Edwaeds Hughes, of Wintercctt, Leominster, Herefordshire:

First Peize, 20/., for " Royal Head ;
" was calved January 9 ; bred by

himself; s. " Cheerful" (6.351) ; d. "Beauty," by "Garfield 2nd" (7648)

;

g. d. "Beatrice 2nd," by Rovalist " (4921); yi: q. d. "Brownmaid 2nd,"

by " Tomboy " (3546) ;
gr. f.g. d. "Brownmaid"," by " Pompey " (2683).

724 Thomas Fenn, Stonebrook House, Ludlow : Second Prize, 10/., for
" Downton Wilton ;

" was calved February 3; bred bv himself; s. " Vis-

count Wilton" (11824) ; d. " Hermione," by " King of the Lilies " (3892) ;

g. d. " Queen of Hearts," by " Matchless " (2110) ;
gr. q. d. " Nelly," by

" Sir Colin" (2216) ;
gr. g. g. d. by " Ben Bolt " (1871).

721 The Eael of Coventet, Croome Court : Third Peize, 5/., for " Hoyal
liuler ;" was calved March 27; bred bv himself ; s. "Hare Sovereign"

(10499), d. " Rosemary," by " Grove 3rd " (5051); g. d. " Rhodia 4th,"

bv " Spartan " (6009) ;
gr. g. d. " Rhodia," by " Subaltern " (2794) ;

gr.

g'.g. d. "Norma," by " Bolingbroke " (1883).

726 Henry William Tatloe, Showle Court, Ledbury: the Beserve Kun~
ber and Highly Comtnended, for " Royal Dublin ;

" was calved January
3 ; brpd by himself ; s. " Maidstone " (8875) ; d. " Patience," by Frank-
lin " (6961); g. d. "Hazel 4th," by "Triumph 2nd" (3553); gr. g. d.

" Hazel," by " Tom Brown " (2828) ;
gr. g. g. d. " Hazel," by " Holmer "

(2043).

Nos. 722, 725, and 727 were Commended.

Class 62.

—

Hereford Cows or Heifers, in-milk, or in-calf, calved 2^re-

viously to or in the Year 1884. [7 entries.]

735 SiE Joseph Latton Elmes Speaeman, Bart., of Llansannor Court,
Cow bridge, Glamorganshire : FiEsr I'eize, 20/., for " Myrtle 6th ;" was
calved June 2, 1880; in-milk ; calved June 20, 1887; bred by Mr.
S. Goode, Ivingtonburv, Leominster ; «. " J'^mbassador " (4551) ; d.

" Myrtle 4th," by " Blucher " (2964) ; g. d. " Mvrtle 3rd," bv "Albert"
(292

1 ), gr. g. d. "Myrtle 2nd," by " Pompey " (26a3)
;
gr. g. g. d. " Myrtle,"

by " Demetrius " (2494).

729 Her Majesty The Queen, Flemish Farm, Windsor : Second Prize,
10/., for "Mabelle;" was calved July 18, 1881; in-calf; bred by the late

Mr. T. J. Carwardine, Stocktonbury, Leominster ; s. " Lord Wilton

"

(4740) ; d. " Charity 2nd," by " Longhorns " (4711) ; g. d. " Charity,"

by " Heart of Oak " (2035) ;
gr. g. d. " Luna," by " Counsellor (1939) ;

gr. g. g. d. " Picture," by " Sir Thomas " (2228).

734 James Rankin, M.P., Bryngwyn, Tram Inn, R.S.O., Herefordshire:

Third Peize, 5/., for " Fortune-teller," was calved March 23, 1884; in-

milk ; calved April 5, 1888 ; bred by himself; s. "Pirate" (6106); d.
" Gipsy," by " The Grove 3rd " (5051) ; g. d. " Trinket," by " Spartan "

(5009); gr. g. d. "Garnett," by "Vanguard" (5100); gr. g. g. d.
" Amethyst," by " Provost " (4067).

731 William Tudge, Leinthall, Ludlow : the Reserve Number and Highly
Comjneyided, for " Bella ;

" was calved January 23, 1883 ; in-milk ; calved

May 20, 1888; bred by himself; s. "Auctioneer" (5194); d. "Bella-
donna," by " Orleans " (2061) ; g. d. " Bonnie," by " Carbonel " (1526) ;

gr. y. d. "Beauty 2nd," by "Young Walford (1820); gr. g. g. d.

" Beauty," by " Nelson" (1021).

No. 733 was Commended.
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Class 63.

—

Hereford Cows or Heifers, in-milk, or in-calf, calved pre-
viously to or in the Year 1885. [5 entries.]

740 Henet William Taylor, Showle Court, Ledbury, Herefordshire:

First Prize, 201., for " Cardiff liass 2iid "
; was calved January 5, 1885

;

calved June 2, 1888 ; bred by himself; s. " Franklin " (69C1) \ d. " Car-
diff Lass," by "Emperor" (5890); g. d. "Modesty," by "Tredegar"
(5077) ; ffr. g. d. " Lovely," by " Tenant Farmer" (2806) ;

gr. g. g. d.

" Blossom," by " Twin" (2284).

736 Ralph Palmer, Lodge Farm, Nazeing, Waltham Cross, Essex

:

Second Prize, 10/., for " Lightfoot ;
" was calved June 23, 1885

;

in-milk ; calved January 1, 1888, and in-calf ; bred by himself ; s,

" Rosestock " (6651) ; d. " LiUian," by " Rodney " (4907)
; g. d.

" Lilac," by " De Cote "(3060)
;
gr.g d. " Fanny," by " Heart of Oak "

(2035) ;
gr. g. g. d. " Alethea," by " Sir John 2nd " (3455).

738 Colonel Robert Bridgford, Kinnersley, Letton, R.S.O., Hereford-

shire : Third Prize, 51, for " Princess
;

" was calved June 6, 1885 ; in-

milk; calved February 25,1888; bred by himself; s. "Regulator"
(6637) ; d. " Victoria 2nd," by " Regulus " (4076) ; g. d. " Victoria,"

by " Berrington (2414) ;
gr. g. d. " Princess Royal," by " Sir Thomas "

(2428) ;
gr. g. g. d. " Prize Flower," by " Arthur Napoleon " (918).

737 The Earl op Coventry, Croome Court, Severn Stoke : the Reserve

Number and Highly Commended, for " Rare Gem ;

" was calved

January 13,1885; in-milk; calved March 22, 1888; bred by him-
self; s. " Good Boy" (7668) ; d. " Rare Jewel," by " Merry Monarch "

(5466) ; g. d. " Rarity 14th," by " Archduke " (4312) ;
gr.g. d. " Rarity

3rd," by " Silver Prince (5583) ;
gr. g. g. d. " Rarity," by " Conqueror

"

(1929).

No. 739 was Highly Commended.

Class 64.

—

Hereford Heifers, calved in the Year 1886. [5 entries.]

742 The Earl of Coventry, Croome Court, Severn Stoke : First Prize,

10/., for " Rosewater ;
" was calved February 27 ; bred bv himself; .i.

"Rare Sovereign " (10499) ;
"Rosemary," by "The "Grove 3rd,"

(5081 ); g.d. " Rhodia 4th," by " Spartan " (5009")
;
gr. g. d. " Rhodia,"

by "Subaltern" (2794); gr. g. g. d. "Norma," by " Bolingbroke

"

(1883).

743 John Hungerford Arkwright, Hampton Court, Leominster, Here-

fordshire : Second Prize, 10/., for " Ivington Lass 24th ; " was calved

January 1 ; bred by him.self ; «. " Rose Cross " (7237) ; d. " Ivington

Lass 5th," by " Concord" (4458) ; g. d. " Ivington Lass 2nd," by " Sir

Richard " (3460) ;
gr. q. d. " Ivington Lass," by " Dan O'Connell

"

(19.52) ;
gr. g. g. d. by "Mortimer" (1328).

744 William Tfdge, Leinthall, Ludlow : Third Prize, 5/., for " Ladj;

Wilton ;
" was calved January 6 ; bred by himself; s. " Lord Wilton "

(4740); d. "Cherry Blossom," by " Downton Boy" (5877); g. d.

"Cherry," by "Sultan" (4163); gr. g. d. "Cherry," by "Prince

Charles " (4041) ;
gr. g. g. d. " Cherry," by " Vron End " (9372).

745 William Thompson Crawshay, Cyfarthfa Castle, Morthyr Tydfil,

Glamorganshire : the Itexerve Number, for " Cyfarthfa Violet 2nd ;

"

was calved July 25 ; bred by liimself ; s. " Stockton Prince" (10688);

d. " Downton Violet," by " Downton Boy " (5877) ; g. d. " Violet," by

"Grandee" (5344); gr. q. d. " Stocluvell," by " StockweU " (2792);

gr. g. g. d. " Violet 2nd,"'by "Trooper" (2838).
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Class 65.

—

Hereford Heifers, calved in the Year 1887. [12 entries.]

753 Rees Keene, Pencraig, CaerleoD, Monmouthshire: First Prize, 20/.,

for " Blanche Bangham ; " was calved January 1 1 ; hred hy himself

;

.9. " Baug:ham (G793) ; d. " Blanche 2nd," by " Return " (6639) ;
(j. d.

" Lady Farewell," by " Cheerful " (5254) ;
(/r. g. d. " Lady Blanche,"

by " Von Moltke 2ud " (4234) ; ffi: y. g. d. " Fairmaid," by " Prince
Alfred" (3342).

748 Allen Edwards Hughes, Wintercott, Leominster: Second Prize,
10/., for " Princess ; " was calved February 22 ; bred by himself ; s.

"Cheerful" (0351); d. "Newtown Plum," by "Rudolph" (6660);
g. d. " Plum 3rd," by " Commander " (4452) ;

gr. g. d. " Plum," by
"Comet" (2469); gr. g. g. d. "Gem," by " Adforton" (1839).

747 Her Majesty The Queen, Flemish Farm, Windsor: Third Prize,
5/., for " Belle," was calved January' 26 ; bred by Her Majesty ; s.

" Constantme " (9750) ; d. " Bonny Lass," bv " Hotspur " (7028) ; g. d.

" Blowdy," by " Grand Duke " (5342) ;

'
r/r. g. d. " Blowdy," by

" Horace " (3877) ;
gr. g. g. d. " Blowdy," by '" Paragon " (2665).

746 Her Majesty the Queen, Flemish Farm : the Reserve Number
and Highly Commended, for " Phyllis ;

" was calved January 15

;

bred by Her Majesty ; s. "Horatius" (5390); d. "Princess Victoria,"

bv " Conqueror " (7510) ; q. d. " Princess Elizabeth," by " Prince Leo-
pold " (3351) ;

gr. n. d. " Victoria XL," by " Ajax" (1843) ;
gr. g. g. d.

" Adela," by " Will o' the Wisp " (1454).

Nos. 749, 750, 751, 752, 754, 756, and 757 were Highly Commended,

Class 66.

—

Hereford Bull and tivo Heifers, all calved in the Year
1887.1 [4 entries.]

758 Henry Freeman Russell, AVestonbury, Pembridge, Herefordshire

:

First Prize, 20/., for "Su* William;" was calved March 12; *.

"Horace Hardwick" (8748); (/. "Lady Nancy," by "Horatius"
(5390); g. d. "Lady Hilda," by "Colorado" (5257). "Dorothy;"
was calved January 22 ; s. " Horace Hardwick " (8748) ; d. " Favourite
2nd," by " Corporal" (5845) ; g. d. "Favourite," by "Bismarck" (3689).
" Queen Bess ; " was calved April 13 ; s. " Horace Hardwick " (8748)

;

d. " Whim," by " Horatius " (5390) ; g. d. " Whiteback 2nd," by
" Remus " (5536) ; all bred by himself.

760 Stephen Robinson, Lynhales, Kington, Herefordshire : Second
Prize, 10/., for " First Fruits ;

" was calved April 14 ; s. " Highland
Laird" (7015) ; d. "Princess Beatrice 2nd," by "Rose Stock" (6651)

;

g. d. "Princess Beatrice," by "Treasure Trove" (5014). "White
Spark 6th;" was calved January 3; s. "Rose Stock" (6651); d.

" White Spark 3rd," by " Horatius " (5390) ; g. d. " White Spark,"

by "Regains" (4076). "Red Spark 6th;" was calved January 13;

"Rose Stock" (6651); (/. "Red Spark 2nd," by "Horatius"

(5390); g. d. "Red Spark," by " Regulus" (4076); all bred by
himself.

759 Arthur Philip Turner, The Leen, Pembridge, Herefordshire : the

Reserve Number and Highly Commended, for " Salisbury ;

" was calved

January 20 ; s. " Sir Edward " (10631) ; d. " Promise 3rd," by
" Pirate " (6105) ; g. d. "Agnes," by "Jupiter" (3101). "Beatrice"

' Prizes given by the Hereford Herd Book Society.
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was calved February 2 ; s." Sir Edward " (106^1) ; d. " Blossom," by
"Pirate" (6105) ; g. d. "Sunflower;' by "Spartan" (5009). "Vero-
nica" was calved March 9; «. "Sir Edward" (10631); d. "Venus
3rd," by "The Grove 3rd" (5051); g. d. "Venus," by "Spartan"
(5009) ; all bred by himself.

No. 761 was Highlxj Commended,

Devon.

Class ^1.—Devon Bulls, calved in cither 1883, 1884, 1885, or 1886.

[7 entries.]

763 ViscoTiXT Falmouth, Trepothnan, Probus, Cornwall : First Prize,

20/., for "Lord Wolseley " (2063); was calved January 8, 1884;
bred by himself ; «. "Cairo" (1690); d. " Remembrance " (3882), by
"Cinnamon" (1039); g. d. "Photograph" (3758), by "Sunflower"

(937) ;
gr. a. d. " Picture 4th " (2224), bv " Napoleon 3rd " (464) ;

gr.

g. g. d. " Picture " (337).

766 Alfred C. Skinxer, Pound Farm, Bishop's Lydeard, Somersetshire :

Second Prize, 10/., for " General Gordon " (1974) ; was calved

February 12, 18S4 ; bred by himself; s. "Lord Currvpool" (1589);
d. " Moss Rose 3rd " (o.5.32), by "Duke of Farrington" (1323); g. d.

" Bouche's Moss Rose " (4124) ;
gr. g. d. " Splendid 1st " (4955).

764 Richard Bickle, Bradstone Hall, Tavistoclf, Devonshire : Third
Prize, 5/., for " Champion" (1696) ; was calved July 14, 1883 ; bred by
the late Mr. H. Davy, Penhole House, Launceston, Cornwall ; .«.

"Champion" (1522); d. "Cowslip 3rd" (622o), by " Agricola 2nd"
(1675) ; g. d. " Cowslip," by " Napoleon " (1173) ; gr. g. d. " Primrose,"

by " Warrior " (548).

767 John Howse, Staiuborough, Washford, R.S.O., Somersetshire: the

Reserve Number and Ilir/hly Coinmended, ior "The Vicar" (2156); was
calved January 1 6, 1 886

;

' bred by himself; s. "Druid" (1317); d.

" Lily 6th " (5479), by " Young Profit's Duke "
; g. d. " Lily 4th

"

(4684), by " Master Bertie " (1402) ; cp: q. d. " Lilv 3rd " (4683), by
" Robin Hood " (914) ;

gr. g. g. d. " Lily 2nd " (4682).

No. 768 was Highlg Commended.

No. 765 was Commended.

Class 68.

—

Devon Bulls, calved in the Fear 1887. [Gentries.]

774 John Farthing, Currvpool, Bridgwater, Somersetshire : First Prize,

20/., for "Robin Hood," was calved March 30; bred bv himself; >.

"Master Walter" (1808); d. " Robin's Duchess 3rd " (0293), by "Royal
Duke" (1640).

773 John Howse, Staiuborougb, Washford: Second Prize, 10/, for

" Candy ;
" was calved April 21 ; bred bv himself ; s. " Druid " (1317)

;

d. "Lilv 6th" r«] (6446); bv "King "of the Gipsies" (1580); g. d.

"Lilv 5th" (5478); gr.g.d. " Lily 3rd " (4683), bv "Robin Hood"
(91 4) ;

gr. g. g.d." Lily 2nd " (4682).

772 Richard Bickle, Bradstone Hall, Tavistock : Third Prize ."/., for

"Actor;" was calved March 24; bred by himself; s. "Gladstone
'

(1737); d. "Actress 2nd" (5940) bv "Narcissus" (1617); g. d.

"Actress" (506S), bv "Dolly's Duke" (1315); gr. g. d. "Nora"
(2895), bv " Garibaldi" 1st " (842) ;

gr. g. g. d. " Piiun-ose " (2204).



Award of Live-Stock Prizes at Nottingham. Ixxxi

771 Viscount Falmotith, Tregotlinan, Probiis, Cornwall : the Reserve

Nuynher and Hiqhly Commended, for "Jack in the Green ;" was calved

April 12; bred bv himself; s. "Duke of Flitton 17th" (1514); d.

"Water Lilv " (5050), by "Jonquil" (U;il)
;

(j. d. "Watercress"
(4006), by ""Sunflower" (037); r/r. fj. d. " Cheesewring " (2572a), by
« Protector" (711) ;

gr. g. g. d. " Lilias," by " Duke of Chester " (404).

No. 769 was Commended.

Class 69.

—

Devon Cotvs or Heifers, in-milk or in-calf calved

jyreviously to, or in the Year 1885. [5 entries.]

775 Sir William Williams, Bart., Heanton, Barnstaple, Devonshire:

First Prize, 15/., for "Fairmaid;" was calved February 16, 1884;
in-milk; calved January 15, 1888; bred by himself; s. "Duke of

Flitton 17th;" d. " Gentle."

778 Alfred C. Skixxer, Pound Farm, Bishop's Lvdeard, Somersetshire :

Secoot Prize, 10/., for "Moss Rose 8th" (7017); was calved Feb-
ruary 5, 1881; in-milk; calved February 9, 1888; bred by the late

Mr. Walter Farthing, Stowey Court, Bridgwater ; s. " Lord Stowej'

"

(1601); d. "Moss Rose 5th ' (4758), by a son of "Forester" (1108);

g. d. " Moss Rose " (371 6), by " Island Prince " (802).

779 John Howse, Stainborough, Washford: Third Prize, 6/., for

"Daisy" (5815); was calved December 22, 1881; calved June 2,

1888 ; bred by Viscount Portman, Brvanston, Blandford, Dorsetshire

;

s. "Shamrock" (1643); d. "Damsel" (4380), by "Prince Albert"

(907); g. d. "Damsel."

Class 70.

—

Devon Heifers, calved in the Year 1886. [8 entries.]

780 Sir William Williams, Bart., Heanton, Barnstaple, Devonshire : First
Prize, IS/. , for " Flower 2nd ;

" was calved June 2 ; bred by himself

;

s. "Eclipse" (1728); d. "Flower 8th" (4502), by " Young Palmer-
ston" (1251); g. d. "Young Flower" (4020), by "Duke of Flitton

4th " (827) ;
gr. </. d. " l^oung Flower " (1357), by " Earl of Exeter "

(38) ;
gr. g. g. d. " Flower " (189), by Hundred Guinea " (o6).

781 Sir William Williams, Bart., Second Prize. 10/., for "Georgina
2nd ; " was calved October 5 ; bred by himself ; s. " Sir Michael ;

" d.

" Georgina."

787 Richard Bickle, Bradstone Hall, Tavistock: Third Prize, 51., for
" Jessie 2nd " (7427) ; was calved July 21 ; bred by himself; s. " Glad-
stone " (1737) ; d. " Jessie " (4578), by " Earl of Hexworthy " (1091)

;

q. d. " Jenny 2nd " (3583), bv " Garibaldi 1st " (842) ;
gr. q. d. " Jenny

Lind " (2092), by " Monarch " (460) ;
gr. g. g. d. " Jenny Lind " (2091).

784 Edward J. Stanley, M.P., Quantock Lodge, Bridgwater, Somerset-
shire : the Reserve Number and Highly Commended, for " Princess 2nd ;

"

was calved March 10; bred by himself; s. " General Colley " (1564) ; d.

"Princess Beatrice" (7114) ; g. d. "Her Majesty " (6317).

No. 782 was Highly Co7nmended,

No. 783 was Commended.

Class 71.

—

Devon Heifers, calved in the Year 1887. [8 entries.]

789 Sir William Williams, Bart., Heanton: First Prize, 15/., for
" Foam 3rd ; " was calved June 4 ; bred by himself ; s. " Foreman "

(1068) ; d. " Lady Currypool" (5430), by " Profit's Duke" (1194).
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788 Sir Williaji Williams, Bart., Second Peize, 10/., for "Daisj' 4th; "

•was calved January 8 ; hved bv himself; s. " Sir Michael ;
" d. " Daisy

3rd," by " Duke of Flitton 17th."

793 Alfred C. Skiiwee, Pound Farm, Bi.shop's Lydeard : Third Prize,

51., for " Myrtle 28th;" was calved June 23 ; bred bv himself ; s. "Lord
Currypool " (1589) ; d. " Mvrtle 6th " (5.54.3), by " Duke of Farrington "

(1323) ;
I/, d. " Myrtle 3rd" (4767), by " Red Prince " (1432) ; p: g. d.

" Myrtle 2nd " (4760) ;
gr. g. g. d. " Myrtle 1st " (4765), by " Squire

Winter" (1453).

790 William H. Puxciiard, Bourton Hall, Totnes, Devonshire : the
Heserve Number and Highly Commended, for "Gentle 24th ;

" was calved

April 14 ; bred bv Mr. A. C. Skinner, Pound, Bishop's Lydeai'd ; s.

"Lord Currvpooi" (1589); d. "Gentle 16th" (7009), by "Fancy's
Robin" (1556); g. d. "Gentle 11th" (5346), by Duke of Farrington"

(1323) ;
gr. g. d. " Gentle 7th " (4520), by " Sir Wroth " (1451).

No. 792 was HigUy Commended.

No. 791 was Commended.

Sussex.

Class 72.

—

Sussex Bidls, calved in cither 1883, 1884, 1885 or 18S6.

[8 entries.]

801 William Stewart Forstee, Gore Court, Maidstone, Kent: First

Prize, 20/., for "Mikado" (705); was calved January 15, 1884; bred

by Mr. A. Holmes, Rye, Sussex; s. "Steyning" (729) ; d "Lily."

799 Joseph Godman, Park Hatch, Godalming, Surrey : Second Prize,

10/., for " Nobleman " (707) ; was calved April 30, 1884 ; bred by him-

self; s. "Napoleon 3rd" (-396); d. "Cauliflower" (2199); g. d.

" Comely " (1482).

800 William Wood, Clayton, Hassocks, Sussex: Third Prize, 6/., for

" Oxford 2nd " (771) ; was calved December 12, 1884 ; bred by Mr.

Stewart Oxley, Fen Place, Crawley, Sussex; s. "Oxford 1st" (513);

d. " Lady Ham " (2876), bv " Lord Bath " (281) ; g. d. " Belle " (1917),

by "Croydon" (245) ;
gr. g. d. "Beatrice" (1832), by "Bristol" (219);

gr. g. g. d. " Reeve."

803 Sir Francis Montefioee, Bart., AVorth Park, Crawley, Sussex: the

Reserve Number and Highly Co>nmended, for " Gold Dust 9th " (675)

;

was calved February 14, 1885 ; bred by Mr. A. Stanford, Stevnin>r,

Sussex ; s. " Goldsmith " (391) ; d. " Hardy 3rd " (2237), by "Cla'yton
"

(319) ; g. d. " Hardy 1st," by " Dorchester " (235) ;
gr. g. d. " Hardy "

(203!)), bv "Young Westminster" (159); gr. g. g. d. "Mayflower"

(1190).

Class 73.

—

Sussex Bulls, calved in the Year 1887. [13 entries.]

807 J. Stewart Hodgson, Ly the Hill, Haslemere, Surrey: First Prize,

20Z. ; was calved May 7 ; bred bv liimself ; s. " King Rufus" (758); d.

" Laura 3rd " (2055), by " Little Tom ;

" g. d. " Laura 1st " (2053), by
" Mottingham " (190) ;

gr. g. d. " Young Gentle."

81G The Earl of Winteeton, Shillinglen Park, Petworth, Sussex

:

Second Prize, 10/., for " Gold " (815) ; was calved July 10; bred by

Messrs. E. and A. Stanford, of Eatous, Ashurst, Stevning ; s. "Gold

Dust 11th" (677); "Rosedew 3rd" (2131), by "Bedford" (310);

g. d. " Rosedew" (2128), by " Yoiuig Westminster" (159).
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809 The Atlesbukt Dairy Co., Limited, Horsham, Sussex : Third Prize,

51., for " Clancarty ;
" was calved February 11 ; bred by Mr. W. S.

Forster, Gore Court, Maidstone ; s. " 31ikado " (705) ; d. " Buttercup

2nd" (2791), by " Bedlam" (448) ;
(/. d. " Buttercup" (2197) ;

gr. g. d.

" Duchess."

815 William S. Fokster, Gore Court: the Reserve Numhei- and Highly
Com7nended, for " Nero ;

" was calved June 27 ; bred by himself ; s.

" Mikado " (705) ; d. « Splendour " (2145), by " Eobinson Crusoe (267)

;

ff.
d. " Jaira."

No. 808 was Commended.

Glass 74.

—

Sussex Cows or Heifers, in-milk or in-calf, calved

2)reviously to or in the Year 1885. [9 entries.]

817 Walter Bla>t)ford A^'ATERLOw, High Trees, Eedhill, Surrev : First
Prize, 15/., for " Elsa " (3214) ; was calved April 29, 1884 in-milk

;

calved January 11, 1888; bred by himself; s. "Wallace" (478); d.

" Norma " (2272), by '• The Czar " (312) ; g. d. " Nancy " (1871) ;
gr. g. d.

" Strawberry."

819 J. Stewart Hobgsox, Lythe Hill, Haslemere, Surrey: Second Prize,

10/., for " Laura 7th " (3268) ; was calved January 6, 1884 ; in-milk ;

calved January 7, 1888; bred by himself; s. "Lord Oxford" (461); d.

Laura 3rd (20.55), by " Little Tom ;
" g. d. " Laura 1st " (2053), by

" Mottingham " (190) ;
gr. g. d. " Young Gentle."

818 Louis Huth, of Possingv\'orth Manor, Waldi-on. Sussex : Third Prize,
hi, for " LUly 2nd " (2882) ; was calved AprU 15, 1880 ; in-calf [calved

September 30, 1888]; bred by himself; s. "Sir Roger 1st:" d. "Lilly"

(2636), by "Reeves ;
" g. d. "LiUy," by Gower "

(70) ;
gr. q. d. " Stag

Lilly " (379), by "Lilly "
(8) ;

gi'. g. g. d. " Stag Lilly 1st " (94).

824 Joseph Godman, Park Hatch, Godalming, Surrey : the Eeserve Nuinher
and Highly Commended , iox "Noble Lady 2nd" (3541); was calved
January 27, 1885; in-milk; calved January 10, 1888, bred by himself;
s. " Goidboy " (541) ; "Noble Lady" (2911), by "Napoleon .Srd;"

(396) ;
g. d. " Noble " (2270) ; by the " Bainden BuU ;

" gr.g. d. " Noble "

(1800), by "Sultan."

Class 75.

—

Sussex Heifers, calved in the Year 1886. [8 entries.]

882 WiLLiAJi S. Forster, Gore Court, Maidstone : First Prize, 15/., for
" Parade " (4106) ; was calved April 23 ; bred by himself ; s. " Mikado "

(705) ; d. " Splendour " (2145), by " Robinson Crusoe (267) ; g. d. Jaira.

830 Joseph Godman, Park Hatch, Godalming : Secoxd Prize, 10/., for
" Comely 9th " (3632) ; was calved January 10 ; bred by himself ; .s.

"Goldboy" (541); d. "Cherry" (2568); by " Napoleon 3rd " (396);

g. d. " Cauliaower " (2199) ;
gr. g. d. " Comely " (1482).

831 William S. Forster, Gore Court: Third Prize, 5/., for "Acorn"
(3867); was calved August 8 ; bred by himself; s. "Stella's Oxford"
(651); d. "Prebble" (3319), by "Beckley" (241); g. d. "Prebble"
(1876).

833 Barclay Field, Bushy Trees, Kemsing, Kent : the Meserve Number
and Highly Commended, for " Young .Golding 2nd;" was calved Sep-
tember 23, 1886; bred by himself; s. "Young Hereford;" d. "Youno-
Golding Ist " (2739), by " Samson " (79).
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Class 76.

—

Sussex Heifers, calved in the Year 1887. [16 entries.]

849 Bakclat Field, Bushy Trees, Kemsing : First Prize, 15/., for
' Primrose ; '' was calved Januarr '21

; bred bv himself ; ^. " Gold Dust
2iid" (593) ; d. " Hardy 10th" (304S), by "Goldsmith" (391).

838 Charles B. Godmax, Woldringfold, Horsham, Sussex : Secoud Prize,
10/.. for '• Sunset" (4160) : was calved Januarr 13 ; bred bv himself

;

" Gold Dust 4th " (595) ; d. " Sunshade " (3.598)"; bv " Lord Beaconsfield
"

(459) g. d. " Sunflower " (2495), by President " (305) ;
gr. g. d.

Sceptic (1726) ;
gr. g. g. d. "Primrose."

836 J. Stewart Hodgson, Lythe Hill, Haslemere : Third Prize, 5/., for
" Pride of the Familv 7th " (4119) ; was calved April 5 : bred bv him-
self; .t. "Prince Rufiis " (515) ; d. " Pride of the Family 2nd " (2469),

bv " Young Hartley : " g. d. " Pride of the Family," by " Midsummer the

Younger;" gr. g. d. "Young Broad;" gr. g. g. d. "Broad," bv
« Monarch " (20)."

844 "^'iLLiAM Wood. Clayton, Hassocks. Sussex : the Reserve Number and
Highlij Commended, for "' Brionv 7th " (3921) ; was calved Januarv 10

;

bred bv himself; s. " Oxford 2nd " (771) ; d. " Brionv 4th "
(3399), by

" Golding " (597) ; g. d. " Brionv " (2323), by " KneUe "
(421).

Nos. 835 and 848 were ComrruTided.

Welsh.

Class n.— Wehh Bulls, calved in either 1883, 1884, 1885 or 1886.

[6 entries.]

851 CoLO>*EL Hexet Platt, Gorddinog, Llanfairfechan, Carnarvonshire:

First Prize. 20/., for " Ap Gwilym ;

" was calved in February, 1 883 ; bred

bv Mr. "William Jones. Taihirion. Gaerwen. An^rlesev ; «. " Gwilvm ;

"

d'. " Blackan ;
" g. d. " Blackan Back," by " Owain Tudor."

852 CoLOXEL Hexrt Platt : Secoxd Prize, 10/., for " Prince Frederick :

"

was calved in September, 1SS5 : bred by Mr. E. Oakeley, Plas, Tan-

y-bwlch, Merionethshire ; s. " Duke of Chester ;
" d. " Lady Mary."

866 The Earl of Cawdor, Stackpole Court. Pembroke : Third Prize 5/.,

for " L'lundy
;

" was calved January 6, 1886 ; bred by himself ; s. " Zulu
;

"

d. "Peggy Lewis" (82).

850 AYiLUAM E. Oakeuet, The Plas, Tan-v-bwlch, Merionethshire: the

Heserve Number and Highly Commended, for "Harlech" (96); was

calved June 3, 1884; bred bv Lord Harlech. Glvn, Talsarnan, Merio-

nethshire; *. "Zulu" (138)"; d. " Gypsy" (254^", bv "Black Prince"

(4) ; g. d. " Clws," by " Prince Llewellyn 2nd."

Nos. 853 and 864 were Cominended.

Class 78.— Welsh Bulls, calved in the Tear 1887. [5 entries.]

859 Colonel Hen"RT Platt, Gorddinog: First Prize, 20/., for "Crom-
well ;" was calved April 12; bred by himself; " Ap Gwilym;" d.

" Cariaa."

858 CoLOXEL Henrt Platt : Second Prize, 10/., for " Columbus ;
" wa»

caWed in May ; bred by himself; t. " Ap Gwilym," d. " Cynnaea."
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157 Alexaudee Milxb Dttnlop, flafod-y-Bryn Farm, Llanbedr, R.S.O.,

Merionethshire : Third Pbize, 51., for " Nonconformist ;
" was calved

June 17 ; bred by himself; s. " Einion " (92) ; d. " Minnie My " (240), by
" Black Prince "

(4) ;
c/. d. " Queen."

Class 79.— Welsh Cows or Heifers, in-milk or in-calf, calved pre-

viously to or in the Year 1885. [9 entries.]

865 Colonel Henry Platt, Qorddinog: First Prize, 15/.; was calved

in July, 1885 ;
in-calf; bred by himself ; s. " Baronet 1st," d. " Selby."

866 Colonel Henry Platt : Second Prize, 10/., for " Mona's Pride ;
" was

calved in March, 1883 ; in-milli ; calved May 11, 1888 ; breeder unknown.

861 William E. Oakeley, The Plas, Tan-y-Bwlch : Third Prize, oL, for
" Regalia " (307) ; was calved in January, 1879 ; in-milk ; calved January

5, 1888 ; bred by Mr. R. Richards, Victoria Hotel, Llanbedr, Merioneth-

shire.

864 Colonel Henry Platt : the Jteserve Number and Highly Commended
;

was calved in January, 1885 ; in-calf ; bred by himself ; s. " Baronet 1st
;

"

d. " Black Queen."
'

Nos. 862, 867, 868, and 869 were Commended.

Class 80.— Welsh Heifers, calved in the Year 1886. [4 entries.]

873 The Earl op Cawdor, Stackpole Court, Pembroke : First Prize, 15/.,

for "Rosal 7th;" was calved April 7; bred by himself; s. "Young
King" (137) ; d. "Rosal 2nd" (249).

872 Colonel Henry Platt, Gorddinog : Second Prize, 10/., for " Princess
Tonet;" was calved April 14; bred by himself ; s. "Baronet Ist;" d.

" Princess of Wales."

870 William E. Oakeley, The Plas, Tan-y-Bwlch, Merionethshire : Third
Prize, 51., for "Bettv;"was calved January 17; bred by himself;
s. "Duke of Chester" (20) ; d. "Netty" (306).

Class 81.— Welsh Heifers, calved in the Year 1887. [6 fentries.]

877 Colonel Henry Platt, Gorddinog: First Prize, 15/. ; was calved in

March ; bred by himself; s. " Ap Gwilym ;

" d. " Black Queen 3rd."

874 William E. Oakelet, The Plus, Tan-y-Bwlch : Second Prize, 10/.,

for " Heather Bell ;" was calved Februarv 17 ; bred by himself; s. " Har-
lech" (96); d. "Hatty" (304) ; ff.

d. "Netty" (306).

875 Lord Harlech, Glyn, Talsarnan, R.S.O., Merionethshire : was calved
January 21 ; bred by himself; s. "Einion;" d. "Vesta."

876 Colonel Henry Platt, Gorddinog : the Reserve Number and Highly
Commended; was calved March 11 ; bred by himself; s, "Ap Gwilym;"
d. " Black Queen 2nd."

No. 879 was Commended.

Red Polled.

Class 82.—Red Polled Bulls, calved in either 1883, 1884, 1885, or
1886. [6 entries.]

882 William Amhurst Tyssen-Amherst, M.P., Didlington Hall, Brandon,
Norfolk: First Prize, 20/., for "Didlington Davysou 2nd" (G57)

;

was calved January 7, 1883 ; bred by himself ; s. " Davyson 12th

"
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C481) ; d. "Davy 24th" (1448), by "Davyson 5tli" (287) ; ff. d. "Da^y
15th" (844), hv "Davyson 3rd" (48); gr. g. d. "Davy 5th" (167), hy
"Tenant Farm'er" (213) ;

gr. g. g. d. "Davy" (163).

880 Alfeed Tatloe, Starston Place, Harleston, Norfolk : Second Peize,

10/., for " Bardolph " (977) ; was calved January 23, 1886 ; bred by
Mr. J. J. Colman, M.P., Norwich; s. "Falstail'" (303); d. "Silent

Woman" (2537), by "Eufus" (188); g. d. "SUent Lass" (1189), by
"Powell" (143); gr. g. d. "Silence" (548), by "Rifleman" (176);
gr. g. g. d. " Silence " (0 9).

883 Jeeemiah James Coljian, M.P., Can-ow House, Norwich: Thied
Peize, 5/., for " lago " (1025) ; was calved January 20, 1885 ; bred by
exhibitor; s. "OtheUo" (713); "Silent Lady" (1855), by "Rufus"
(188) ; g. d. " Silent Lass " (1189), by " Powell " (143) ;

gr. g. d. " SUence,"

by " Rifleman " (175) ;
gr. g. g. d. " Silence " (0 9).

885 LoHD Hastings, Melton Constable, East Dereham, Norfolk : the Re-
serve Number and Highly Commended, for " The Duke " (334) ; was
calved April 12, 1884; bred by himself; s. "Roscoe" (559); d. "Davy
Duchess 3rd" (2145), by "Davyson 7th" (476); g. d. "Davy 16th"

(845), by "Red Jacket 7th" (169); gr. g. d. "Davy 7th" (160), bv
" Young Duke " (234) ;

gr. g. g. d. " Davy 2nd," by " Sir Nicholas"

(202).

No. 881 was Highly Commended.

No. 884 was Commended.

Class 83.

—

Red Polled Bulls, calved in the Year 1887. [6 entries.]

891 LoED Hastings, Melton Constable : Fiest Peize, 20/., for "Viceroy;"
was calved February 18; bred bv himself; s. "Roscoe" (659); d.

"Rupee" (2520), by "Priam" (373); g. d. "Rosamond" (1136), bv
"Norfolk Duke" (127); gr. g. d. " Rosebud" (489), bv "Stoke Duke"
(209) ;

gr. g. g. d. " Rose of Eaton " (504), by " Cringleford Sire " (44).

888 William Amhuest Ttssen-Amiieest, M.P., Didlington Hall, Brandon

:

Second Peize, 101., for "Monarch;" was calved March 8; bred by
himself; s. "Morella" (895); d. "Emblem" (2782), bv "Davyson 3rd'"

(48); g. d. "Eleanor" (1477), by "Brutus" (269); 'gr. g. d. "Elmer,"

by " Elmham Sire " (67).

88G Alfred Tatloe, Starston Place, Harleston: Thied Peize, 5/., for

" Nimrod ;
" was calved June 20 ; bred by himself; s. " Passion " (714)

;

d. "Sunbeam" (3164), by "Kelpie" (685); g. d. "Sly" (1192), by
" Sir Edward 1st " (197) ; gr. g. d. " Strawberrv " (576), by " Richard

2nd" (173); gr. g. g. d. "Tiny" (604), by "Laxfield Sire" (101).

889 William Amhuest Tyssen-Amheest, M.P., Didlington Hall: the

Reserve Number and HiqliUj Commended, for " Murgatrojd ;

" was
calved March 30; bred bV himself; s. "Morella" (895); rf.'" Norfolk

Witch" (1054), by "Norfolk Duke" (127); g. d. "AVitch" (657), by
" Tommy" (216) ;

gr. g. d. " Clara" (111).

No. 890 was Commended.

Class 84.

—

Red Polled Cows or Heifers, in-milk or in-calf, calved

j>reviously to or in the year 1885. [7 entries.]

897 Jeeemiah James Oolman, M.P., Carrow House, Norwich: FiksT

Pkize, 15/., for " Midsummer Rose" (2070) ; was calved June 2^, 1884;
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in-milk ; calved January 10, 1888 ; bred by himself; s. "Othello" (713);
d. "Rosebud" (1797), by "Rufus" (188); ff.

d. "Rosebud" (494), by
"Norfolk Duke" (127); ffi: <j. d. "Cherry" (K 17), by "Tenant
Farmer" (213).

896 "William Amhttest Tyssex-Amiieest, M.P., Didlington Hall, Brandon

:

Secojtd Peize, 10/., for "Emblem" (2782); was calved February 4,

1884; in-milk; calved Februarv 6, 1888; and in-calf; bred bv him-
self ; s. " Dawson 3rd " (48) ; d'. " Eleanor " (1477), bv " Brutus "'(269)

;

g. d. " Elmer "
(1483), by " Elmham Sire " (67).

894 JoHX Hammoxd, Bale, Dereham, Norfolk: Third Peize, 51., for
" Daw 44tb ; " was calved August 16, 1882 ; in-milk ; calved February
13, 1888 ; bred by himself: s, " Davyson 7th ; " d. " Davy 27th " (1451),
by " Davyson 5th

; (/. d. " Davy 5th," by " Tenant Farmer."

895 John Hammo^td, Bale : the Beserve Kianber and Highly Commended,
for " Daw 64th ; " was calved January 30, 1885 ; in-calf ; bred by
himself; s. "Roland;" d. "Davy 37th," by "Dawson 7th;" g. d.

" Davy 21st," by " Davyson 5th."
*

No. 898 was Highly Commended.

Nos. 892 and 893 were Commended.

Class 85.

—

Red Polled Heifers, calved in the Year 1886. [6 entries.]

903 Jeeeitiah James Coljian, M.P., Carrow House, Norwich : Fiest
Peize, 15/., for " Midget ;

" was calved February 4 ; bred by himself;

s. "Ben" (795); d. "Rosebud" (1797), by "Rufus" (188); g. d.

" Rosebud " (494), by " Norfolk Duke " (127) ;
gr. g. d. " Cherry "

(K 17), by " Tenant Farmer" (213).

899 AiFEED Tatlob, Starston Place, Harleston : Secoxd Peize, 10/., for
" Coercion " (3945) ; was calved November 23 ; bred by himself ; s.

"Kimberley" (867); d. "Cosy" (2719), by "Passion" (714); g. d
" Cossett 2nd " (2103), by " King Charles " (329) ; gr. g. d. " Cossett

"

(1405), by "Rifleman " (175) ;
gr. g. g. d. " Cowslip" (6 3).

904 LoED Hastings, Melton Constable, East Dereham, Norfolk: Thied
Peize, 5/., for " Gladys " (4066) : was calved May 12 ; in-calf ; bred
by himself ; s. " Rupert " (740) ; d. " Nectarine 2nd " (2405), by
" Davyson 7th " (476) ; (/. d. " Dainty " (819), by " Prince Charlie

"

(151) ;
gr. q. d. " Nancy " (359), by " Framshom Captain " (71) ;

gr. g.

g. d. "Tit" (6).

900 John Hammond, Bale, Dereham : the Beserve Number and Highly
Commended, for " Davy 73rd ;

" was calved January 6 ; bred by
himself; s. " Dawson 18th ;

" d. "Davy 48th," by "Davy Butler;"

g. d. " Davy 34th."

No. 901 was Commended.

Class 86.

—

Red Polled Heifers, calved in the Year 1887. [8 entries.]

909 Jeeemiah James Colman, M.P., Carrow House, Noi-wich : Fiest
Peize, 15/., for " Mar ;

" was cah ed January 5 ; bred by himself ; s.

"Othello" (713); d. "Marham" (2356),by "Priam" (373); g. d.

" Hester "
(267), by " The Peer " (139); qr. g. d. "Rose 5th" (M 2),

by " Tenant Farmer " (213) : ///•. g. g. d. " Red Rose " (M 2).

010 Jeremiah James Colman, M.P., Carrow House : Second Peize, 10/.,

for " Buttercup ; " was calved February 13 ; bred by himself ; s,

1/2
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"Falstaff" (303); d. " Brunette " (2044), by " King Charles " (329);

g. d. " Brown " (1343), bv " Duke of Norfolk " (295) ;
yr. g. d. " Isa-

belle" (P 3), by " Norfolk Duke " (127).

907 William Amhitrst Ttssex- Amherst, M.P., Didlington Hall,

Brandon : Thied Prize, 51., for " Poppety 2nd ; " was calved Feb-
ruary 22 ; bred by himself ; s. " Didliuo-ton Davjson 2nd " (657) ; d.

"Poppinette" (2455), by "Dawson 3rd"' (48); g.'d. "Poppy" (2456),

by " Stout " (581) ;
gr. g. d. " Poppet 2nd " (1087), by " Cherry Duke "

(32) ;
gr. g. g. d. " Poppet " (1086), by " Sampson " (191).

905 Thomas Tixdal ^Iethold, Hepworth, Diss, Suffolk : the Jteserre

Number and High!;/ Coynmended, for " Hepworth Davy 2nd ;

" was
calved January 16 ; bred by himself; "Cortes" (645); d. "Davy
41st" (2133), bv "Dawson 7th" (476); g. d. "Davy 5th" (167), by
" Tenant Farmer " (213) ;

gr. g. d. " Davy."

Nos. 908 and 911 were Highly Commended.

Jersey.

Class St.—Jersey Bulls, calved iti either 1883, 1884, 1885 or 1886.

[29 entries.]

921 Mrs. Hopwood, Ketton Hall, Stamford : First Prize, 20/., for

"Chestnut Boy," silver grey;. was calved October 11, 1884; im-
ported; breeder unknown; s. "Nero du Coin" (1849 E.H.B.) ; d.

" Neva : " g. d. " Daisy ;
" gr. g. d. " Young Daisy," by " Orange Peel

"

(608) ;
gr. g. g. d. " Daisy."

930 The Earl ot Loxdesborofgh, Northerwood, Lyndhurst, Hampshire :

Second Prize, 10/., for " Marius," dark grey ; was calved February

18, 1886; bred bv himself; s. "Rainbow" (1943 E.H.B.) ; d. " Maria
3rd ;" g. d. " Maria " (1062 J.H.B.).

935 James Richard Coebett, More Place, Betchworth, Surrey : Third
Prize, 5/., for "Franciscan," dark grey; was calved September 2,

1886; bred by Mr. J. S. Arthur, of St. Mary's, Jersey; s. "Royal
Khedive " (628 J.II.B.) ; d. " Golden Crown " (0524), by " Tusquan-
tum " (262).

933 AViLLiAM Edward Budgett, Stoke Bishop, Bristol : the Reserve

Niimher a.nd Highly Commended, for " Frivol," dark fawn; was calved

July 15, 1886; bred by himself; s. "Royal Blue;" d. "Fair Maid,"

bv '"Rover" (1978);".9- d. " Patti," by "Sambo" (748); gr. g. d.

"Pretty," by " Host " (423) ;
gr. g. g. d. " Sultana."

Nos. 924, 927, 929, 931, and 940 were Highly Commended.

Nos. 914, 919, and 932 were Com^nendcd.

Class 88.

—

Jersey Bulls, calved in the Year 1887. [28 entries.]

905 William Aekwright, Sutton Scjirsdale, Chesterfield, Derbyshire

:

First Prize, 20/., for "Hamilton" (1043 J.H.B.), dark grey; was
calved February 25; bred by Mr. J. C. Hamoii, St. John's, Jersey; *.

" Carlo 3rd ; " d. " Gloire d'Or " (5628) ; (/. d .
" Proces " (4045), by

" Carlo" (180) ;
gr. g. d. " Pry " (103), by " Paukee "

(27) ;
gr. g. g. d.

"Clyde " (446).

942 George Sisirsox, "Wray Park, Reigate, Surrey : Second Prize, 10/.,

for " Bessie's Boy," grey fawn ; was calved April 22 ; bred by him-

self; s. " WoUeley's Glory " (2168 E.H.B.) ; d. "Bessie," by ""Noble

2nd" (1172 E,H.B.)
; g. d. "Beauty " (037 J.H.B.).
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948 Salisbttbt Baxexdaxe, Bonninfrtons, "Ware, Herts : Third Peize,
5/., for " Ilamley," whole colour; was rulved August 17; bred by
himself; "Wolseley's Glory 2jid " (21G9); d. "Briar," by "Young
Xeptune" (1847) ; (/. d. " Blackberry," bv " Bacchus'' (OSi)

;
gr. g. d.

" Briouy."

967 "NViLLiAM David Tucker, 74, lUgh Street, Southampton : the JReserve

Number and lliglihj Commi-ndid, for " Grouville's Chnmpion," dark
grey; was calved March 14 : bred by Mr. W. G. Aubyn, Manfant,
St. Saviours, Jersey ; s. Everton King " (390) ; d. " Manfant
Princess" (G004).

Nos. 945, 94G, and 963 were Hif/Jdi/ Cominended.

Nos. 943, 952, 955, 960, and 963 were Commended.

Class 89.

—

Jersi'u Coics, in-milA- or in-calf, calved previously to, or
in the Year 1884. [23 entries.]

987 William E. Budgett, Stoke Bithop, Bristol : First Prize, 15/., for

"Black Bess" (3749 J.H.R.); dark brown ; was calved in 1880 ; in-

milk ; calved January 15, 18S8 ; bred by Mr. J. Arthur, La Pompe,
St. Mary's, Jersey.

970 George Sijipsox, Wray Park, Beigate : Secoxd Prize, 10/., for

"Bessie,"' grey fawn ; was calved May 12, 1879; in-milk ; calved !^^arch

19, 1888; bred bv Mr. P. Mourant, St. Saviour's, Jersey; s. "Noble
2nd" (1172 E.II.'B.I; d. "Beauty."

971 George Simpsox, Wray Park: Third Prize, 5/., for "Rosy 3rd"
(1540 J.H.B.), yellow fawn ; was calvtd January 26, 1884; in-milk;

calved April 8, 1888 ; bred bv Mr. "SV. Alexander, jun., Les Marais, St.

Marv's, Jersey; s."Wolseley" (2165 E.H.B.) ; d. "Rosy" (512 J.H.B.),

by ""Carlo" (180 J. H. B.); g. d. "Catherine" (1366).

983 The Earl of Loxdesborough, Xortherwood: the Resei-ve Number and
Highly Commended, for " Les Prairies Flandrine," brown ; was calved

March 29, 1883; in-milk; calved May 3, 1888; bred by Mr. P. W.
Picot, Beech Farm, St. John's, Jersey; s. "Golden Cloud" (1632
E.H.B.) ; d. "Zbnia" (4519 J.H.B.), by "Xeptune" (586 E.H.B.)

tfos. 972 and 982 were Highly Commended.

Ncs. 976, 977, 978, and 990 were Commended.

Class 90.

—

Jersey Coics or Heifers, in-milk or in-calf; calved in the

Year 1885. [16 entries.]

996 John EoiirxD Groom, Great Walsingham : First Prize, 15/., for

" Buttermaker's Daughter,'' dark fawn ; was calved September 23 ; in-

milk ; calved in June, 1887 ; bred by Mr. Robinson, St. Peter's, Jersey

;

s. "Buttermaker's Boy" (432 J.H.B.); d. "Joyful" (3720 J.H.B.).

1002 Hugh C. Smith, Mount Clare, Roehampton, Surrey: Secoxd Prize,

10/., for " Beauty," fawn ; was calved March 19 ; in-milk ; calved April

20,1888; bred by the late Dr. Meadows, Poyle Manor, Colnbrook,

Buckinghamshire; s. "Messenger" (1816); </. "Lily Grey," by"Mig-
non" (1157); g. d. "La Perchade."

1000 The Earl of Loxdesboeough, Northerwood: Third Prize, 5/., for
" Governess," dark fawn ; was calved January 2 ; calved May 26, 1888

;

bred by himself; s. "Rainbow" (1943 E.H.B".); d. "Dame Suzeraine."
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99i SiH Httmpheet F. de Traffoed, Bart., TiafFord Park, Manchester:
the Reserve Nuinber and Highly Commended, for "Rozels Fuschia,"
grey fawn ; was calved May 27 ; in-calf ; bred bv Mr. J. Germain,
Ville Manx, Eozel, Jersey; s. "Brave "(392 J.H.B.); d. "Western"
(4098 J.H.B.).

Nos. 1003, 1005, and 1007 -were Highly Commended.

No3. 999 and 1008 were Commended.

Class 91.

—

Jersey Heifers, calved in the Year 1886. [41 entries.]

103G Edwaed Parsoxs Fowlee, Southampton : First Peize, 15/., for

" Golden Lass 4th,'' brown ; was calved March IG ; in-calf ; bred bv
J. P. Marett, Jersey ; s. " Sultan's Cicero " (670 J.H.B.) ; d. " Golden
Lass" (5711 J.H.B.).

1009 George SiiirsoN, Wray Park, Reigate: Second Peize, 10/., for
" Pandora 10th," grey fawn ; was calved April 2 ; in-mllk ; calved

March 22, 1888; bred by himself; s. "Valentine" (2126); d. "Pandora
4th," by "Duke of Cyprus" (288); g. d. "Pandora 2nd," by "Milord"

(566); ffr. g. d. "Pandora" (1645 J.H.B.).

1026 Hexet James Cornish, Thornford, Sherborne, Dorsetshire: Third
Prize, 51., for "Madeira 3rd," grey; was calved February 18; in-milk:

calved April 25, 1888 ; bred by Mr. E. Eenouf, St. Brelade's, Jersey

;

s. " Wolseley " (2165 E.H.B.) ; 'd. " Madeira " (2090 J.H.B.).

1034 Edward Parsons Fowler, Southampton : the Heserve Number and
Highly Commended, ioT "Cicero's Sultan," fawn; was calved April 25;
in-calf; bred by Mr. J. P. Marett, Jersey; s. "Sultan's Cicero" (670
J.H.B.); d. "Sultana 7th" (771 J.H.B.)."

Nos. 1013, 1015, 1017, 1022, 1028, 1037, 1039, 1041, 1044, 1045, and 1046
were Highly Commended.

Nos. 1010 and 1032 were Commended.

Class 92.

—

Jersey Heifers, calved in the Year 1887. [44 entries.]

1070 Henry James Cornisk, Thornford, Sherborne: First Prize, 15/.,

for "Fair Angela," fawn; was calved June 12; bred bv Mr. F. Le
Brocq, St. Peter's, Jersey; s. "Highland Lad" (845 J.H.B.); d. "Miss
Angela" (2040 J.H.B.)

"

1050 George Simpson, Wray Park, Reigate: Third Prize, 10/., for "Lady
Godiva," yellow fawn ; was calved July 9 ; bred by himself ; s.

Zerebat (1886 E.H.B.) ; d. "Lady Georgina," by "Nero du Coin "

(1849 E.H.B)
; g. d. "Ferrieres' Pride " (6727 J.H.B.).

1065 George William Palmer, Elmhurst, Readiug, Berkshire: Third
Prize, 5/., for "Fancy's Pride,'' fawn; was calved April 27; bred

by himself ; s. " Baron Elmhurst 4th ;
" d. " Wolseley s Fancy," by

" Wolseley" (2165); g. d. "Bobby's Last" (6041).

1093a Me.s. Pf.rkins, of Oakdene, Holmwood, Surrey : the Iteserve Number
and Highly Commended, for " Lady Prim," light fawn ; was calved

January 1><; bred by herself; s. "Lord of Carolina;'' d. " Longue-

ville Pride," by " Cossack
;

" g. d. " Duchess Galopin."

Nos. 1052, 1053, 1071, 1072, and 1091 were Highly Commended.

Nos. 1057, 1073, 1076, 1080, 1083, 1088, and 1090 were Commended.
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Guernsey.
Class 93.

—

Guernsey Bulb, calved in either 1883, 1884, 1885, or

1886. [12 entries.]

1008 Hugh Stanley Moreis, Pear Tree House, Bitterne, Southampton:
First Prize, 20/., for "Norman"' (198 E.G.H.B.), red and white;
was calved August 7, 1886; bred bv Mr. F. Carey, The Cottage,

Castel, Guernsey ; s. " Volage ;

" d. " Trophy."

1097 WiiLiAji AxTHONr Glt>'n, Seagrove, Seaview, Isle of Wight:
Second Prize, 10/., for "Hopeful" (25 E.G.H.B), orange fawn and
white ; was calved May 17, 1884: ; bred by himself.

1103 Sir Francis Montefioee, Bart., Worth Park, Crawley, Sussex

:

Third Prize, 61., for "Sir Francis" (155), fawn and white; was
calved in December, 1884 ; bred bv Mr. Robins, Castel, Guernsey ; s.

"Climax" (48); d. "Fair Lass" "(562); g. d. "Mignonette" (229),
by "Fleurie;" (/r. g. d. "Type 2nd" (153), by "Champion" (37);
gr. g. g. d. " Type 1st."

1096 George Long, Ogbourne St. Andrew, Marlborough, Wilts : the
Reserve Number and Highly Commended, for "Original" (451), pale

red and white; was calved October 18, 1886; bred by Mr. G. Wil-
liams, Guernsey; s. "Master Dick" (233); d. "Gold Drop of Mount
Arris^."

Class 94.

—

Guernsey Bulls, calved in the Year 1887. [9 entries.]

1112 Hugh Stanley Morris, Pear Tree House, Bitterne : First Prize,
20/., for " Constantine," fawn and white; was calved May 15; bred
by Major Green, St. Martin's, Guernsey; s. "Master Tom" (170);
d. " Constance 2nd " (106).

1110 William Anthony Glynn, Seagrove : Second Prize, 10/., for
" Surprise," orange fawn and white ; was calved July 26 ; bred by
himself; d, "Havant."

1111 Hugh Stanley Morris, Pear Tree House, Bitterne : Third Prize,
5/., for " Humphry," fawn and white ; was calved May 15 ; bred by
Major Green, St. Martin's, Guernsey ; s. "Master Tom" (170); d.

" Constance 2nd " (160).

1108 George Long, Ogbourne St. Andrew : the Reserve Number and
Highly Commended, for " Goldiield," lemon fawn and white ; was
calved December 6 ; bred by himself ; s. " Cloth of Gold 17th " (87
E.G.H.B.) ; d. " Lady Moore " (600 E.Q.H.B.), by " Mahomet ;

"
g. d.

"Polly."

No. 1109 was Highly Co)nmended.

No. 1113 was Commended,

Class 95.

—

Guernsey Cows or Heifers, in-milk or in-calf, calved

l^reviously to or in the Year 1885. [12 entries.]

1119 Hugh Stanley Morris, Pear Tree House, Bitterne : First Prize,
15/., for "Blossom" (21 E.G.H.B.), fawn and white; was calved

June 24, 1880 ; iu-milk ; calved March 10, 1888; bred by Mr. W. A.
Glynn, Seagrove, Seaview, Isle of Wight,

1117 William Anthony Glynn, Seagrove : Second Prize, 10/., for
" La Belle " (15 E.G.H.B.), orange, white and fawn ; was calved

June 4, 1884; in-milk; calved June 8, 1888; bred by himself ; s.
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"Billy 4th" (7 E.G.H.B.); d. "Lovely 2nd" (217 E.G.H.B.), by
" Billy 3rd ;

" g. d. " Lovely Ist," by " Johnny 1st
;

" gr. g. d.
" Beauty."

1115 Geokge Long, Ogbourne St. Andrew, Marlborough : Third Prize,
5/., for " Rheta " (6G6 E.G.H.B.), lemon fawn and white ; was
calved June 30, 1884 ; in-milk ; calved December 10, 1887 ; and in-

calf ; bred by Mr. E. Gohn, Landes du Marchd, Vale, Guernsev ; s.

"Emigrant" (173); d. "Rosette 2nd" (655), bjr "Royal George"
(120) ; g. d. "Rosette" (529).

1125 WiixiAM David Tucker, 74, High Street, Southampton : the Reserve

Number and Highly Commended, for " Butter of Gold 3rd," red and
white ; was calved April 20, 1834 ; in-calf ; bred by Mr. F. Le
Messurler, St. Martin's, Guernsey ; s. " Barman " (186) ; d. " Butter of

Gold" (9431).

Nos. 1116 and 1126 were Highly Commended.

No. 1120 was Co7nmended.

Class 96.

—

Guernsey Heifers, calved in the Year 1886. [12 entries.]

1129 William Anthoxt Glynn, Seagrove : First Prize, 15/., for

"Favourite 7th" (7693 E.G.H.B.), orange fawn and white; was
calved July 22; in-calf; bred by himself; s. "Champion" (11

E.G.H.B.); d. "Favourite 4th" (111 E.G.H.B.), by "Billy 4th" (7

E.G.H.B.)
; g. d. " Favourite 2nd" (110 E.G.II.B.).

1131 HrcH Stanley Morris, Pear Tree House, Bitterne, Southampton

:

Second Prize, 10/., for " Frederica 4th " (658 E.G.H.B.), fawn and
white; was calved April 22

;
in-milk; calved April 18, 1888; bred

by himself; s. " Welcome " (108) : d. " Frederica 3rd" (557 E.G.H.B.)

by " Sarago " (32) ; g. d. " Lady Frederica ; " gr. g. d. " Favorita of

Saints."

1128 George Long, Ogbourne St. Andrew, Marlborough : Third Prize,

5/., for " Fan 4th " (544 E.G.H.B.), lemon fawn and white ; was
calved August 9 ; in-milk ; calved Mav 9, 1888 ; bred by himself;

"Minstrel" (234); d. "Fan 3rd" (643 E.G.H.B.), by "Farmer's
Pride " (157) ; g. d. " Fan 2nd " (105) by " Trial " (94) ;

gr. g. d. " Fan "

(46), by "Baron" (90) ;
gr. g. g. d. "Rose."

1132 The Express Dairy Company, Limited, College Farm, Finchley,

Middlesex : the Reserve Number and Highly Commended, for " Con-
Btantia" (1926), orange fawn and white; was calved January 31;
in-milk; calved May 5, 1888; bred by Mr. T. Le Patourel," Villa

Amphrev, St. Martin's, Guernsey; s. " Aja.x " (208); d. "Black
Watch "'(1319).

No. 1130 was Highly Commended.

Is OS. 1133 and 1136 were Commended.

Class 97.

—

Guernsey Heifers, calved in the Year 1887. [20 entries.]

1140 George Long, Ogbourne St. Andrew: First Prize, 15/., for "Nora
3rd," fawn and white; was calved March 25; bred bv himself;

s. "Cloth of Gold 17th" (87 E.G.H.B.); d. "Nora 2nd'' (165), by
" Dr. Bill " (161) ; g. d. " Nora "

(493), by " St. Andrews 2nd " (2).

1141 George Long, Ogbourne St. Andrew : Second Prize, 10/., for

"Colonia Ist;" lemon fawn and white; was colved March 11;
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bred tv bimself: "Cloth of Gold 17tli " (87 E.G.H.B.) ; d.

" Colonia " (338 E.G.II.B.) by " Turk " (1G5)
; ff.

d. " Polly 2nd of

Marais " (400).

1151 The Express Da lET Gompaxt, Limited, Fincbley : Third Prize,

5/., for " Polly 4th," fawn and white ; was calved May 28 ; bred bv
themselves ;

" Squire of the King's Mills " (302) ; d. " Polly 3rd,"

by " Luther " (199).

1156 Sir Francis Montepiore, Bart., Worth Park, Crawley, Sussex: the

Jteserve I^'umber and Highli/ Commended, for " Laura 3rd," fawn and
white ; was calved August 20 ; bred by himself ; s. " Valentine ;

" d.

" Laura 2nd " (1986), by " Eoyalist."

Iso. 1146 was Highly Commended.

No. 1157 was Commended.

Dairy Cattle.

Class 98.

—

Two Dairy Cotvs of the Shorthorn Tyi^e, in-milk.* [10
entries.]

1159 William Hollins, Jun., Pleasley Vale, Mansfield, Nottinghamshire :

First Prize, 20^., for "Daisy," roan; was calved in February,
1883 : calved March 26, 1888 ; bred by Mr. B. P. Gregson, Caton,

Lancashire; and for " Sabrina," roan ; was calved July 31, 1882; in-

calf; bred by the late Mr. Joseph Gibson : s. " Fortune Teller " (44836)

;

d. " Scylla," by Captain Gwynne " (37940).

1161 Joseph Harris, Calthwaite Hall, Carlisle, Cumberland : Secoxd
Prize, 10/., for " Indian Girl," roan ; was calved April 8, 1882

;

calved April 10, 1888; bred bv himself; s. "Wild Strawberry"
(44264) ; d. " Indian Maid," by " Wild Indian " (32867); and for " Lady
Mary," roan; was calved in 1882; calved March 6, 1888; bred by
Mr. M. Savage, Keld, Westmoreland ; s. " Earl of Doune " (36579),

1164 George Thompson', Mousley End House, WriDxall, Warwickshire

:

the Heserve Nwnber and Highly Commended, for "Clarissa," roan;

was calved Februaiy 7, 1882 ; calved March 1, 1888; bred by Mr.
Kendal, Droitwich ; s. " Albion ; " d. " Cecilia 3rd," by " Javellar

;

"

g. d. " Cecilia 1st," by " St. Patrick ;
" gr. g. d. " Cecilia," by " St.

John ; " and for " Miss Plumper," roan ; was calved March 1, 1881

;

calved March 1, 1888 ; bred by himself ; s. " Ada's Prince."

Nos. 1160 and 1163 were Commended.

Class 99.

—

Tico Dairy Heifers, binder three years old, in-milk, of
any breed or cross* [3 entries.]

1169 Joseph Harris, Calthwaite Hall, Carlisle, Cumberland : First
Prize, 15/., for "Oxford Duchess of Calthwaite 4th" (Shorthorn);
was calved October 1, 1885; s. "Duke of Holker 7th" (49456); d.

"Turncroft Duchess of Oxford," bv "Grand Duke 89th" (43308);
g. d. " Oxford Duchess of Killhow,"' by " Oxford Duke of Killhow "

(42091) ; and for "Eva Gwvnne" (Shorthorn)
; was calved Julv 13,

1885 ; s. " Model Butterfly " (53323) ; d. " Polly Gwynne," by " The
Colonel" (35747); 17. d. "Nannie Gwvnne," by "British Knight"
(33230). Both bred by himself.

1170 John Jervis Sharp, Broughton, Kettering, Northampton.shire

:

Second Prize, 10/., for "Statira 33rd" (Shorthorn), roan; was
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calved November 26, 1885; calved February 23, 1888; s. "Con-
naught Lad " (47G19) ; d. " Statira 31st," by " Viceroy " (47198) ;

c/. d.

"Statira 29tli," by " Duke of Darlington 4th " (38138); and for "Phylia's
Bud" (Shorthorn); was calved January 28, 1886; calved May 31,
1888 ; s. " Connaught Lad " (47619) ; d. " Phvlia," by " Baron
Shendish 5th" (44374)

;
(j. d. " Prize Flower," by Duke of Darling-

ton 4th" (38138).

1171 LoED Egeeton of Tatton, Tatton Park, Knutsford, Cheshire: the
Reserve Number and Highly Commended, for " Her Highness," red and
white ; was calved in November, 1885 ; and his " Roau ;

" was calved
in March, 1886. Both bred by himself.

Class 100.'

—

Dairy Coiv in-milkofany breed or cross, over 1,200 lbs.

live toeight, arid giving not less than AOlbs. (about 4 imjyerial

gallons) of milk daily* [9 entries.]

1177 William Aekweight, Sutton Scarsdale, Chesterfield, Derbyshire:
a Peize of 151., for " Scarsdale Beauty " (cross-bred), roan ; was
calved in 1881 ; calved May 9, 1888 ; breeder unknown.

1178 Geoege Sampson, Beauchief Abbey, Sheffield : a Peize of 15Z.,

for "Daisy" (Shorthorn), roan; calved June 11, 1888; age and
breeder unknown.

Class 101.'

—

Dairy Coio in-milkof any breed or cross, under 1,200 lbs.

live weight, and giving not less than 25 lbs. (about 2j imperial

gallons) of milk daily. [12 entries.]

1192 William Davies, Bollington, Altrincham, Cheshire: Fiest Peize,
20^., for " Daisy " (Jersey), silver grey and white ; was calved in 1884

;

calved May 22, 1888 ; breeder unknown.

1183 Edwaed Caetee, Puckpool House, Ryde, Isle of Wight: Second
Peize, 10/., for "Frieda" (Jersey), fawn; was calved April 28,

1880 ; calved March 2, 1888 ; bred by Messrs. J. and M. Arnold, of

Coui't Farm, West Meon, Hampshire ; s. " Five Hides " (326) ; d.

" Nan 3rd," by " Young Prince " (683).

SHEEP.

Leicester.

Class 102.

—

Tivo-Shear Earns. [11 entries.]

1200 RoBEET Haeeison, Uuderpark, Lealholm, Grosmont, Yorkshire:

FiEST Peize, 15/. ; was dropped in March, 1886 ; bred by the late Mr.

T. Stamper, llightield House, Oswaldkirk.

1193 Teasdale II. HiTTCHiNsoN, Manor House, Catterick, Yorkshire:

Second Peize, 10/. ; was dropped March 17, 1886 ; bred by himself.

1194 Teasdale H. Hutchinson : Tiiied Peize, 5/. ; was dropped in

March, 1886 ; bred by himself.

1202 Tom D. Steickland, the Stud Farm, Thirsk Junction, Yorkshire:

the Reserve Number and IIi(/hli/ Commended ; was dropped in March,

1886 ; bred by Mr. J. B. Grecii, Silsden, Yorkshire.

No. 1195 was Iliyhly Commended,

No. 1199 was Commended.

' The prizes for Classes 100 and 101 were awarded on the certificate of the

Steward of Cattle.
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Class 103.

—

Shearling Rams. [14 entries.]

1205 John and Dattd Lixton, Low Street Brewery, Bedale, Yorkshire

:

FiEST Peize, 15/. ; was dropped April 12, 1887 : tred by themselves.

1213 Robert Hakkison, Underpark, Lealholm, Grosmont : Second Prize,

10/. ; was dropped in March, 1887 ; bred by himself.

1214 Robert Harrison : Thibd Prize, 5/. ; was dropped in March, 1887

;

bred by himself.

1217 William Walsh, Gilstead, Bingley, Yorkshire : the lieserve A^umber
and Commended ; was dropped March 7, 1887 ; bred by Mr,
J. B. Green, Low House Farm, Silsden.

Class 104.

—

Ram Lambs, dropped in the Year 1888.

—

Pens of Three.

[6 entries.]

1222 Williah Walsh, Gilstead : First Prize, 10/. ; were dropped March 2

;

bred by Mr. J. B. Green, Low House Farm, Silsden.

1220 Robert Harrison, Underpark, Lealholm, Grosmont : Second Prize,
5/. ; were dropped in March ; bred by himself.

1221 William: Walsh, Gilstead, Bingley : the Reserve Number and Com-
mended ; were dropped March 2 ; bred by Mr. J. B. Green, Low
House Farm, Silsden.

Class 105.

—

Shearling Ewes.—Pens of Five. [6 entries.]

1228 Ernest Francis Jordan, Eastburn, UrifEeld, Yorkshu-e : First Prizb,
15/. ; were di-opped in April, 1887 ; bred by himself.

1229 Ernest Fr.ancis Jordan : Second Prize, 10/. ; were dropped in April,

1887 ; bred by himself.

1225 Mrs. Perry Herrick, Beau Manor Park, Loughborough, Leicester-

shire : the lieserve Number and Highly Cmmnended ; were dropped
about April 1, 1887 ; bred by herself.

Border Leicester.

Class 106.

—

Rams, Two Shear and upwards. [10 entries.]

1234 Samuel Jack, Crichton Mains, Pathhead, Dalkeith, Midlothian

:

First Prize, l5/. ; was dropped in May, 1885; bred by himself.

1231 The Right Hon. Arthur J. Balfour, M.P., AVhittinghame,
Prestoukirk, N.B. : Second Prize, 10/. ; was dropped in March,
1886 ; bred by himself.

1236 Alexander R. Meltin, Bonnington, Willdeston, Midlothian : Third
Prize, 5/. ; was dropped in March, 1884 ; bred by Messrs. Clark,

Oldhamstocks Mains, Cockburnspath, Haddingtonshire.

1233 Thomas Winter, High Coniscliffe, Darlington, Co. Durham : the

Reserve Number and Highly Commended ; was dropped in March,
1886; bred by the Right Hon. A. J. Balfour, M.P., Whittinghame,
Prestonkirk.

The whole Class was Commended.

Class 107.

—

Shearling Rams. [20 entries.]

1241 The Right Hon. Arthur J. Balfour, M.P., Whittinghame: First
Prize, 15/. ; was dropped in March, 1887 ; bred by himself.



xcvi Award of Live-Stock Frizes at Kottingham.

1255 Alexaxdee R. Meltix, Bonnington, Wilkieston, Midlothian: Secojtd
Prize, 10/. ; -svas dropped in March, 1887; bred by himself.

1240 The Right IIox. Akthuk J. Balfour, M.P., of Whittinghame

:

Third Prize, 5/. ; was dropped in March, 1887; bred by himself.

1249 Samuel Jack, Crichton Mains, Pathhead, Dalkeith, N.B. : was
dropped about February, 1887 ; bred by himself.

Class 108.

—

Ewes, Two-Shear and upwards. Pens of Five.

[7 entries.]

1260 The Right IIox. Arthur J. Balfour, M.P., AVhittintrhame,

Prestoiikirk : First Prize, 15/.; ages various ; bred by himself.

1265 Alexaxder R. Meltij^, of Bonnington, "Wilkieston, Midlothian,
N-B. : Secoxd Prize, 10/.

;
ages various ; bred by himself.

1261 George Simsox, Courthill, Kelso, Roxburgh, N.B. : Third Prize,

5/. ; were dropped in March, 1884 ; bred by himself.

1266 Samuel P. Foster, Killhow, Mealsgate, Carlisle, Cumberland : the

Reserve Number and Highly Commended; ages various; bred by
himself.

Class 109.

—

Shearling Ewes.—Pens of Five. [6 entries.]

1267 The Right IIox. Arthur J. Balfour, M.P., Whittinghnme,
Prestonkirk: Fie.st Prize, 15/.; were dropped in March, 1887; bred

by himself.

1272 Alexander R. Melvix, Bonnington : Second Prize, 10/. ; were
dropped in March, 1887 ; bred by himself.

1268 George Simsox, Courthill, Kelso, Roxburgh, N.B. : Third Prize,

51. ; were dropped in March, 1887 ; bred by himself.

1269 Thomas Winter, High Coniscliffe, Darlington, Co. Durham: the

Reserve Number and Highly Cotmnonded ; were dropped in March,
]8£7 ; bred by himself.

The whole Class was Iliyhly Commended.

Cotswold.

Class 110.

—

Two-Shear Rams. [4 entries.]

1275 George Bagnall, "Westwell Manor, Burford, Oxon. : First Prize,

15/. ; was dropped in February, 1886 ; bred by himself.

1276 George Bagnall: Second Prize, 10/.; was dropped in January,

1886 ; bred by himself.

1273 Russell Swanwick, Royal Agricultural College Farm, Cirencester,

Gloucestershire: the Reserve Number O-ndt. Highly Commended; was
dropped February 10, 1886 ; bred by himself.

Class 111.

—

Shearling Rams. [6 entries.]

1277 Russell Swanwick, Royal Agricultural CJoUege Farm, Cirencester

:

Fir.st Prize, 15/. ; was dropped February 7, 1887 ; bred by himself.

1280 Russell Swanwick : Second Prize, 10/. ; was dropped February 7,

1887; bred by himself.

1278 Russell Sw anwick : the Reserve Number and Highly Commended

;

was dropped February 7, 1887 ; bred by himself.

No. 1279 was Commended,
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Class 112.

—

Ram Lambs, dropped in the Year 1888. Pens of Three.

[3 entries.]

1284 Robert Jacobs, Signet Hill, Burford, Oxfordshire: First Prize, 10/.;

were dropped in January ; bred by himself.

1285 Robert Jacobs : Second Prize, 51. ; were dropped about January
24 ; bred by himself.

1283 Russell Swanwick, Royal Agricultural College Farm, Cirencester

:

the I{ese)-ve Kiunber and Commended; were dropped February 14;
bred by himself.

Class 113.

—

Shearling Ewes.—Pens of Five. [2 entries.]

1286 Joseph Maddocks, Llanwarne Court, Hereford: First Prize, 15/.

;

were dropped in March, 1887 ; bred by himself.

1287 George Bagxall, Westwell Manor, Burford: Secoxd Prize, 10/.

;

were di-opped in January, 1887 ; bred by himself.

Lincoln.

Class 114.'

—

Two-Shear Rams. [14 entries.]

1294 Robert Wright, Nocton Heath, Lincoln: First Prize, 25/.; was
dropped in February or March, 1886 ; bred by Mr. Charles Clarke,
Scopwick, Lincoln.

1300 John Pears, Mere, Lincoln : Second Prize, 15/. ; was dropped in

February, 1886 ; bred by himself.

1295 Robert Wright, Nocton Heath : Third Prize, 51. ; was dropped in

February, or March, 1886 ; bred by himself.

1290 Henry Budding, Riby Grange, Great Grimsby, Lincolnshire : the
Meserce Number and Highly Commended; was dropped about March
14, 1880 ; bred by Mr. H. Mackinder, Langton, Spilsby, Lincolnshke.

Class 115.

—

Shearling Rams. [47 entries.]

1310 Henry Budding, Riby Grange : First Prize, 30/. ; was drojiped about
March 14, 1887 ; bred by himself.

1316 Robert Wright, Nocton Heath : Second Prize, 20/. ; was dropped
in February or March, 1887; bred by himself.

1317 Robert Weight : Third Prize, 15/. ; was dropped in February or
March, 1887 ; bred by himself.

1340 John Pears, Mere, Lincoln : Fourth Prize, 10/. ; was dropped in

February, 1887 ; bred by himself

1306 Henry Budding, Ribv Grange : Fifth Prize, 5/. ; was dropped about
March 14, 1887 ; bred" by himself.

1319 Robert Wright, Nocton Heath : the Reserve Number and Highlif
Commended; was dropped in February or March, 1887; bred by
himself.

Nos. 1320 and 1347 were Highly Commended.

Nos. 1302, 1334, 1339, 1341, and 1346 were Commended.

' Towards the Prizes for Lincoln Sheep 95Z. was contributed to the funds
of the Local Committee by the Lincolnshire Agricultural Society.
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Class 116.

—

Ram Lambs, dropped in the Year 1888.

—

Pens of Three.

[12 entries.]

1358 John Peaks, Mere, Lincoln : First Peize, 15/. ; were dropped in

February ; bred by himself.

1359 Johi^Peaes: Second Peize, 10/. ; were dropped in February; bred

by himself.

1356 "William Eoe, North Scarle Field, Newark : the Reserve Number and
Commended ; were dropped in February ; bred by himself.

The whole Class was Commended.

Glass 117.

—

Shearling Ewes.—Pens of Five. [10 entries.]

1361 Henet Dttdding, Riby Grange : Fiest Prize, 25/. ; were dropped

about March 14, 1887 ; bred by himself.

1363 Robert Weight, Nocton Heath : Second Prize, 15/. ; were dropped
in February or March, 1887 ; bred by himself.

1365 William IIesseltine, Beaumont Cote, Barton-on-Humber, Lincoln-

shire : Third Prize, 5/. ; were dropped in March, 1887 ; bred by
himself.

1369 James Caetweight, Dunston Pillar, Dunston, Lincolnshire : the

Reserve Number and Commended ; were dropped about February 20,

1887 ; bred by W. and J. Cartwright, Dunston Pillar.

Other Long-WooUed.
Class 118.

—

Tico-Shear Rams. [2 entries.]

1371 Sir John Heathcoat Heathcoat Amoey, Bart., Knightshayes

Court, Tiverton, Devonshire : First Prize, 10/., for his Devon long-

wool ; was dropped February 21, 1886 ; bred by himself.

1372 Sir John Heathcoat Heathcoat Amort, Bart. : the Reserve

Number and Highly Commended, for his Devon long-wool ; was
dropped February 14, 1886; bred by himself.

Class 119.

—

Shearling Rams. [5 entries.]

1376 Alfred C. Skinner, Pound Farm, Bishop's Lydeard, Somerset:

First Prize, 10/., for his Devon long-wool; was dropped about

February 1, 1887 ; bred by himself.

1374 Sir John Heathcoat Heathcoat Amort, Bart., Knightshayes

Court : Second Prize, 5/., for his Devon long-wool ; was dropped

February 28, 1887 ; bred by himself.

1375 John and David Linton, Low Street Brewery, Bedale, Yorkshire:

the Reserve Number and Ilu/hli/ Commended, for their Devon long-

wool ; was dropped April 17, 1887; bred by themselves.

Class 120.

—

Shearling Eives.—Pens of Five. [1 entiy.]

1378 Sir John Heathcoat Heathcoat Amort, Bart., Knightsliayes

Court: First Phizi;, 10/., for his Devon long-wools; were dropped

in February and March, 1887 ; bred by himself.
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Oxfordshire Down.
Class 121.— Tivo-Shear Earns. [3 entries.]

1381 Charles Hobbs, Maisey Hampton, Fairford, Gloucestersbire : Fie.st

Prize, 15^, ; was dropped about February 15, 1886 ; bred by bimself.

1380 Geoege Street, Maulden, Ampthill, Bedfordshire : Second Prize,

10/.; was dropped in February, 1886 ; bred by bimself; s. "Tread-
well's No. 25 ;

" d. by " TreadVell's No. 2."

Class 122.

—

Shearling Rams. [29 entries.]

1401 George Adams, Pidnell, Faringdon, Berkshire: First Prize, 15/.,

for " The Duke ;

" was dropped in January, 1887 ; bred by himself; s.

" Mr. Druce's No. 5 ;
" rf. by " Young Swell."

1394 John Treadavell, Upper "Winchendon, Aylesbury, Bucks: Second
Prize, 10/., for " No. 117 ;

" was dropped about February 22, 1887
;

bred by himself ; s. " Case's No. 10 ;
" d. by " Baron Oxford."

1390 John Treadwell : Third Prize, 5/., for "No. 74;" was dropped
about February 15, 1887; bred bv himself; s. "Brassey No. 22;"
d. by " Duke of Oxford."

1391 John Treadavele : ihQ Reserve Kinnher and Highly Commended, {on
" No. 55 ; " was dropped about February 15, 1887 ; bred by himself; s.

" Young Freeland ;
" d. by " Y'oung Comet."

Nos. 1382, 1388, 1392, 1395, 1398, 1399, and 1409 were Highly Commended.

The whole Class was Commended.

Class 123.

—

Ram Lambs, dropped in the Year 1888.

—

Pens of
Three. [6 entries.]

1413 Robert W. Hobbs, Kelmscott, Lechlade, Gloucestershire: First
Prize, 10/. ; were dropped about January 25 ; bred by himself.

1412 A. F. Milton Druce, of Fyfield, Abingdon, Berks : Second Prize,

5/. ; were dropped about February 7 ; bred by himself.

1415 George Adajis, Pidnell, Faringdon : the Reserve Number and Highly
Commended ; were dropped in January ; bred by himself ; s. " Mr.
Druce's No. 5."

Class 124.

—

Shearling Eioes.-—Pens of Five. [6 entries.]

1421 George Adams, Pidnell: First Prize, 15/. ; were dropped in Januarj-,

1887; bred by himself; s. "Mr. Druce's No. 5
;

" d. by "Young
Swell."

1417 George Street, ISIaulden, Ampthill, Bedfordshire : Second Prize,
10/.; were dropped in February, 1887 ; bred by himself; ss. " C.
Howard's No. 1 '^ and " Treadwell's No. 25 ;

" dd. by " Treadwell's

No. 2 " and " No. 28."

1422 The Countess of Camperdom-n, Weston House, Shipston-on-Stour,

Warwickshire: Reserve Number and Highly Commended; were
dropped in February, 1887 ; bred by herself.

Nos. 1418, 1419, and 1420 were Commended.
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Shropshire.

Class 125.

—

Two-Shear Earns. [24 entries.]
'

1436 Joseph Beach, The Hattons, WolverhamptoD, Staifordshire : First
Prize, 15^., for " Royal Jubilee ;

" was dropped in March, 1886 ; bred

by himself; s. "Royal Chief" (1022) ; d. by "Minton's Pride" (858).

1433 John Harding, Norton House, Shifnal, Salop : Second Prize, 10/.,

for "Lord Cardigan;" was dropped Marcli 4, 1886 ; bred by himself.

1423 Francis Bach, Onibury, Craven Arms, Salop : Third Prize, 5/. ;

*

was dropped March 19, 1886 ; bred by himself; s. "Baron Coxcombe"
(1846) ; d. by " Double R " (172).

1431 Arthttr S. Gibson, Springhill, Bulwell, No'ttinghamshire : Fourth
Prize, 21.,* for " Bulwell Prince

;

" was dropped in March, 1886 ; bred

by himself.

1446 Mrs. Barrs, Odstone Hall, Atherstone : the Reserve Number and Highly
Commended ; was dropped in March, 1886 ; bred by herself.

No. 1427 was Highly Cmnmended,

Nos. 1434 and 1438 were Coynmended.

Class 126.

—

Shearling Rams. [99 enti-ies.]

1468 A. E. Mansell, Broughton, Harmer Hill, Shrewsbury : First Prize,

15/. ; was dropped in March, 1887 ; bred by himself.

1521 The Executors of the late Sir Robert Loder, Bart., Whittlebury,
Towcester, Northamptonshire: Second Prize, 10/.; was dropped
March 1, 1887; bred by the late Sir Robert Loder, Bart.; «. "The
Dean " (2356) ; d. by " Chesham 2nd " (362).

1480 Mrs. Barrs, Odstone Hall : Third Prize, 5/. ;
* was dropped in March,

1887 ; bred by herself.

1514 JosEBH Beach, The Hattons, Wolverhampton : Fourth Prize, 21. ;

*

was dropped March 2, 1887; bred by himself.

1479 Mrs. Barrs, Odstone Hall: the Reserve Number and Highly Com-
mended ; was dropped in March, 1887 ; bred by herself.

Nos. 1448, 14G2, 1472, 1481, 1483, 1485, 1491, 1506, 1515, 1522, and 1528
were Highly Commended.

Nos. 1449, 1455, 1461, 1463, 1465, 1471, 1478, 1489, 1490, 1492, 1517,

1625, 1527, 1629, and 1536 were Commended.

Class 127.

—

Ram Lambs, drojyped in the Year 1888. Pens of
[22 entries.]

]551 Thomas and Samuee Bradburne, Ashwood Hill, Redditch, "Wor-

cestershire : First Prize, 10/. ; were dropped in March ; bred by
themselves; s. "Iron Chief."

1660 The Executors of the late Sir Robert Loder, Bart., Whittlebury,
Towcester : Second Prize, 5/. ; were dropped March 1 5 ; bred by the

late Sir Robert Loder, Bart.; ss. "The Baronet" and "Aberdeen"
(2449); dd. by "Dudmaston Hero" (165), "Chesham 2nd" (362),

and "Earl of l.uicosfer" (171).

1554 Richard Brown, Ruylon of llie Eleven Towns, Salop; Third Prize,

3/.;* were dropped in March; bred bv himself; s. "Preatou Grand
Chief" (3175); d. by "Prince Victor" (158).
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1550 Thomas and Samuel Bradburne, ofAshwood Hill, Redditch: Fotjkth
Pkize, 21. ;

* were dropped in March, 1888 : bred by themselves ; s.

« Iron Chief."

1558 RiCHAED Thomas, The Buildings, Baschurch, Salop: the Reserve

Number o.n6. Highly Commended; were dropped in March, 1888; bred

by himself.

No. 1546 was Highly Commended.

Class 128.

—

Shearling Ewes.—Pens of Five.

[26 entries.]

1589 Philip Albert Mtjntz, M.P., Dunsmore, Rugby, Warwickshire:
First Prize, 15Z. ; were dropped in February and March, 1887 ; bred

bv exhibitor; ss. "The Candidate" (2838), and "Dunsmore 1st"

(2009).

1586 Thomas S. Mixtox, Montford, Salop: Second Prize, 10^.; were
dropped in February or March, 1887 ; bred by himself.

1574 William F. Inge, Thorpe Hall, Tamworth, Staffordshire : Third
Prize, 5/.;* were dropped in March, 1887; bred by himself; s. "Sir
Arthur Thorije" (2814).

1592 Joseph Pulley, Lower Eaton, Hereford : Fourth Prize, 21. ;
* were

dropped March 1, 1887; bred bv himself; ss. "Touchstone" (1775),
and "Young Blue Blood" (2877); dd. bv "Touchstone" (1776),
"Eaton Sultan" (1455), and "Young Colossus" (1301),

1593 R. M. I^JfoWLES, Colston Bassett Hall, Bingham, Nottinghamshire:

the Reserve Number and Highly Comirinded\ were dropped in March,
1887 ; bred by himself.

Nos. 1573 and 1577 were Highly Commended,

Nos. 1570, 1584 and 1590 were Commended,

Southdown.

Class 129.

—

Two-Shear Rams. [18 entries.]

1610 Edwin Ellis, Shalford, Guildford, Surrey: First Prize, 15/.; was
dropped about February 14, 1886; bred by himself.

1607 Jeremiah J. Colman, M.P., Carrow House, Norwich ; Second Prize,

10/.; was dropped March 1, 1886 ; bred by himself.

1594 H.R.H. The Prince of Wales, K.G., Sandringham, Norfolk : Third
Prize, 5/. ; was dropped in March, 1886 ; bred by His Royal High-
ness.

1595 H.R.H. The Prince of Wales, K.G.: the Reserve Number and
Highly Commended; was dropped in March, 1886 ; bred by His Royal
Highness,

Nos. 1604 and 1609 were Highly Commended.

Nos, 1597, 1600, 1602, and 1611 Avere Commended.

Class 130.

—

Shearling Rams. [27 entries.]

1634 Jeremiah J. Colman, M.P., Carrow House, Norwich ; FiKSX Prize,

15/.; was dropped March 1, 1887 ; bred by himself,
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1635 Jeremiah J. Colman, M.P.: Second Peize, lO;. ; was dropped
March 1, 1887 ; bred by himself.

1613 H.R.H. The Pkince op Wales, K.G., Sandriugham: Thied Peize,

5/.; was dropped in March, 1887 ; bred by His Royal Highness.

1619 The Duke op Richmond and Goedon, K.G., Goodwood, Chichester,

Sussex: the Reserve Number and Highhj Commended; was dropped in

February, 1887 ; bred by himself.

Nos. 1615, 1632, and 1636 were HiyJihj Commended,

Nos. 1018, 1620, 1027, and 1029 were Commended.

Class 131.

—

Ram Lambs, dropped in the Year 1888. Pens of Three.

[14 entries.]

1040 Alfred IIeasman, Court Wick, Littleliarapton, Sussex: Fiest Peize,

10/. ; were dropped February 15 ; bred by himself.

1647 The Pagham IlAEBOfR Co., Selsey, Chichester, Sussex: Second
Peize, 51. ; were dropped in February ; bred by themselves.

1050 Jeremiah J. Colman, JNI.P., Carrow House, Norwich: the Reserve
NumJier and Highly Commended; were dropped about March 1, 1888;
bred by himself.

No. 1051 was Highly Cotninended,

Class 132.

—

Shearlincf Ewes. Pens of Five. [[9 entries.]

1054 The Ditke op Richmond and Goedon, K.G., Goodwood. Chichester,

Sussex : FiEsx Prize, 151. ; Avere dropped in February, 1887 ; bred by
himself.

1059 Jeeemiah J. Colman, JM-P., Carrow House : Second Peize, 10/.

;

Avere dropped about March 1, 1887 ; bred by himself.

1000 Edavin Ellis, Shalford, Guildford : Third Prize, 51. ; AA'ere dropped
about February 14, 1887 ; bred by himself.

1001 The Duke or Hamilton and Beandon, K.T., Easton Park, Wickham
Market, Suffolk : the Reserve Number and Highly Commended ; were
dropped in March, 1887 ; bred by himself.

No. 1057 Avas Highly Commended.

The whole Class was Commended.

Hampshire Down.
Class 133.

—

Two-Shear Earns. [8 entries.]

1065 Henry Lambert, Babrabam, Cambrld-xe: First Peize, 16/.; Avas

dropped about January 14, 1880; bred by himself.

1007 C. and T. Coles, Manor House, Winterbourno Stoke, Salisbury,

AViltshire : Second Peize, 10/. ; Avas dropped February 7, 1886 ; bred

by them-selves.

1062 Frank R. Moore, Littlecott, Upavon, Marlborough, Wiltshire

:

Third Peize, 5/.; Avas dropped in January, 1880; bred by himself.

1609 The College of Agriculture, Downton, Hampshire: the Reserve

Number a,ni. Highly Commended ; was dropped January 20, 1880 ; bred

b^ themselves.
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Class 134.

—

Shearling Earns. [11 entries.]

1672 Hejtby L.uibekt, Babraham, Cambridge : First Prize, 15/. ; A\-as

dropped about January 14, 1887 ; bred by himself.

1671 Fraxk R. Moori;, Littlecott, Upavon, Marlborough : Secoxd Prize,
10/. ; was dropped in January, 1887 ; bred by himself.

1679 Robert Coles, The Grange, "Warminster, "Wiltshire: Third Prize, 5/.,

for " Young Victor ;
" was dropped about January 20, 1887 ; bred by

himself.

1677 C. and T. Coles, Manor House, "^'interbourne Stoke, Salisbury : the
Reserve Number and Highly Commended ; was dropped February 1,

1887 ; bred by themselves.

No. 1673 was Commended,

Class 135.

—

Ram Lambs, dropped in the Year 1888.

—

Pens of
Three. [6 entries.]

1685 JohnBartox, Hackwood Farm, Basingstoke, Hampshire: First Prize,

10/. ; were dropped in January, 1888 ; bred by himself.

1682 Hexrt Lambert, Babraham, Cambridge : SECoyD Prize, 5/. ; were
dropped about, January 20 ; bred by himself.

1683 Robert Coles, The Grange, AVarminster: the Reserve Number
and Highly Commended ; were dropped about January 20 ; bred by
himself.

No. 1681 was Commended,

Class 136.

—

Shearling Ewes.—Pens of Five, [4 entries.]

1688 Hexrt Peeet Keexe, Rowfant, Crawley, Sussex : First Prize, 15/.

;

were dropped in January, 1887 ; bred by himself.

1689 C. and T. Coles, of Manor House, AVinterboume Stoke, Salisbury

:

Secoxd Peize, 10/. ; were dropped about February 7, 1887 ; bred by
themselves.

1687 Feaxk R. Mooee, Littlecott, "Upavon, Marlborough : the Reserve

Number and Highly Commended ; were dropped in January, 1887

;

bred by himself.

Suffolk.

Class 137.

—

Two-Shear Rams. [5 entries.]

1695 The MARCiris op Bristol, Ickworth Park, Bury St. Edmunds, Suffolk

:

First Prize, 15/., for " Van Gwynne 1st ;
" was dropped January 15,

1886 ; bred by himself.

1691 Joseph Smith, Thorpe Hall, Hasketon, "Woodbridge, Suffolk : Second
Prize, 10/., for " Bismarck ;

" was dropped in February-, 1886 ; bred by
himself.

1692 Joseph Sioth : the Reserve Number and Highly Commended, for

" Norwich ; " was dropped in February, 1880 ; bred by himself.

Class 138.

—

Shearling Rams, [7 entries.]

1702 The Maequis op Bristol, Ickworth Park : First Prize, 15/., for

" Van Tromp 5th ;
" was dropped January 20, 1887 ; bred by himself

;

9. " Van Tromp 3rd " (292).
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1696 Joseph Smith, Thorpe Hall, Hasketon : Second Pbize, 10/. ; •was

dropped in February', 1887 ; bred by himself.

1697 Joseph Smith : the Reserve Nmnhei- and Highly Cotnmended ; was
dropped in February, 1887 ; bred by himself.

Class 139.

—

Earn Lambs, dropped in the Year 1888.

—

Pens of Three.

[4 entries.]

1706 The Maequis op Beistol, Ickworth Park : Fiest Peize, 10/. ; were
dropped in January; bred by himself; ss. " Van Tromp 3rd," "Van
Dyke 1st," and " Van Gwynne 3rd."

1703 Joseph Smith, Thorpe Hall, Hasketon : Second Peize, bl. ; were
dropped in February ; bred by himself.

1705 The Eael of Ellesmeee, Stetchworth Park, Ne-mnarket: the

Reserve Number and Highly Com:nended
; were dropped after January

21 ; bred by himself.

Class 140.

—

Shearling Ewes.—Pens of Five. [2 entries.]

1708 The Maequis of Beistol, Ickworth Park : Fiest Peize, 15/. ; were
dropped in January, 1887 ; bred by himself ; ss. " Van Tromp 2nd,"
" Van Tromp 3rd,"'and " Van Dyke."

1707 Joseph Smith, Thorpe Hall, Hasketon: the Reserve Number and
Cmnmended; were dropped in February, 1887; bred by himself.

Other Short Woolled.

Class 141.

—

Two-Shear Rams. [6 entries.]
i

1711 Johx Robson, Newton, Bellingham, Northumberland : FiEST Peize,

10/., for his Cheviot Kam ; was dropped in April, 1886 ; bred bv him-

self.

1712 John Robson: Second Peize, 5/., for his Cheviot Ram ; was dropped

in April, 1886 ; bred by himself.

1713 William AValsh, Gilstead, Bingley, Yorkshire : the Reserve Number,

for his Lonk Ram ; was dropped April 10, 1886 ; bred by Mr. P. Barker,

Silsden, Yorkshire.

Class 142.

—

Shearling Rams. [9 entries.]

1719 John Robson, Newton, Bellingham: Fiest Peize, 10/., for his

Cheviot Ram ; was dropped in April, 1887 ; bred by himself.

1720 John Robson: Second Prize, 5/., for his Cheviot Ram; was dropped,

in April, 1887 ; bred by himself.

1718 Feank Siiepheed, Colwall, Malvern: the Reserve Number for his

Ryeland Ram ; was dropped about March 20, 1887 ; bred by himself.

No. 1722 was Highly Commended.

No. 1715 was Commended.

Class Shearling Ewes.—Pens of Five. [6 entires.]

1725 John Robson, Newton, Brllinglinm : First Prize. 10/.. for his

Cheviot Ewes ; were dropped in April, 1887 ; bred by himself. •
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1728 William AValsh, Gilstead, Bingley : Second Prize, 51. ; were

dropped in March, 1837 ; bred by liimself and others.

1724 William T. Cultekwell, Durleigh Farm, BridgTvater, Somerset-

shire : the Reserve Number, for his Dorset Horn Ewes ; were dropped

December 25, 1886 ; bred by himself.

LIXCOLNSHIEE LONG WOOL.i

Class 144.

—

He-Hog— Tliree Fleeces. [4 entries.]

1 730 George Maekis, Helton, Caistor, Lincolnshire : First Prize, 5^.

1733 Sir John H. Thoeold, Bart., Syston Park, Grantham, Lincoln-

shire: Second Prize, 21.

1732 Henry Dudding, Riby Grange, Great Grimsby: the Meserve

Number and Highly Commended.

Class 145.

—

She-Hog—Three Fleeces. [5 entries.]

1734 George Maeris, Holton, Caistor : First Prize, bl.

nzi Sir John H. Thorold, Bart., Svston Park, Grantham : Second
Prize, 21.

1735 Henet Dudding, Eiby Grange, Great Grimsby : the Reserve

Number.

PIGS.

Large White Breed.

Class 146.

—

Boars/arrowed in the Year 1887. [8 entries.]

1742 The Eael of Ellesjieee, Worsley Hall, Manchester : First Prize,
10/.; was farrowed January 2; bred by himself; s. "Worsley
General " (563) ; d. " Lancashire Lass " (742).

1741 The Earl op Ellesmere : Second Prize, 5/. ; was farrowed
January 2 ; bred by himself ; 5. " Worsley General " (563) ; d.

"Lancashire Lass " (742).

1746 Tojr D. Strickland, Stud Farm, Thirsk Junction, Yorkshire : Third
Prize, 31., for "Thirsk Champion 12th;" was farrowed October 21

;

bred by himself.

1743 The Earl op Ellesmere: the Reserve Nuinber and Highhj Com-
mended ; was farrowed January 2 ; bred bv himself ; s. " ^^'orsley

General" (563) ; d. " Lancashire Lass" (742).

Class 147.

—

Boar Pigs, /arrowed in the Year 1888.

—

Pens of Three.

[4 entries.]

1748 The Earl op Ellesmere, Worsley Hall, Manchester : First Prize,
10/. ; were farrowed January 2 ; bred by himself ; s, " Lancashire
Lad ;

" d. " Cleopatra 8th " (348).

' Prizes subscribed to the funds of the Local Committee by the Lincoln-
shire Agricultural Society.
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1749 The Eael op Ellesjiere: Second Peize, 5/.; were farrowed
January 'A ; bred by hiaiself ; s. " Worsley Giant 2nd ;

" d. " Lanca-
shire Lass 7tli."

1747 James Howaed, Clapbam Park, Bedford ; tlie Reserve Kumher and
Highly Commended; were farrowed January 15; bred by himself;

s. " Duke 2nd ; " d. " Strickland," by " Champion 3rd."

Class 148.

—

Breeding Soivs, farroived previously to or in the Year
1887. [10 entries.]

1753 The Hon. ISIrs. Metnell Ingram, Temple Newsam, Leeds : First
Prize, for " Lady Shrewsbury ;

" was farrowed March 20, 1884

;

bred by Mr. Beal, Great Kelk, Hull.

1756 William Ramsden, Westfield House, Knotty Ash, Liverpool

:

Second Prize, 6/., for " Sarah ; " was farrowed May 2, 1885
;
in-pig

;

breeder unknown.

1761 James Howard, Clapham Park : Third Prize, Zl. ; was farrowed in

July, 1885
;
in-pig [has since farrowed] ; bred by the late Mr. Barnett,

Stratton Park, Biggleswade.

1758 Tom D. Strickland, Stud Farm, Thirsk Junction, Yorkshire : the

Heserve Number and Highly Commended; was farrowed March 10,

1886 ; bred by himself.

No. 1759 was Highly Commended.

Class 149.

—

Breeding Sow Pigs, farrowed in the Year 1888.

Pens of Three. [10 entries.]

1762 The Earl of Ellesmere, Worsley Ilall, Manchester: First Prize,

10/.; were farrowed January 2 ; bred by himself; s. "Lancashire

Lad ;
" d. " Cleopatra 8th " (348).

1763 The Earl of Ellesmere : Second Prize, 5/. ; were farrowed

January 2 ; bred by himself; *. " Worsley General 6th ;
" d, " Lanca-

shire Witch 7th."

1761 James Howard, Clapbam Park, Bedford : Third Prize, 3/. ; were
farrowed January 15 ; bred by himself ; s. " Duke 2nd ;

" d. " Strick-

land," by " Champion 3rd."

1766 Thomas Collinson, Shay Farm, Halifax, Yorkshire : the Eeserte

Number and Highly Commended, for " Bessie," " EUa," and " Maggie ;

"

were farrowed January 2 ; bred by himself ; s. " Ding Dong

"

(313); d. "Lady Kamsden."

No. 1764 was Commended.

Middle White Breed.

Class 150.

—

Boarsfarrowed in the Year 1887. [6 entries.]

1773 The Earl OF Ellesmere, Worsley Hall: First Prize, 10/.; was
farrowed January 3; bred by liimself ; s. "King William" (593);

d. " Worsley Princess 2nd " (936).

1772 The Earl of Ellesmere : Second Prize, 6/. ; was farrowed January

3rd; bred by himself; .i. "King William" (593); d. "Worsley
Princess 2nd" (930).
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1776 WiLFJAM Ramsden, Westfield House, Knotty Ash, Liverpool: the

Ifcserve Kiimber and Highly Commcndcfl, for " Joe ;
" was farrowed

June 10; bred by himself.

No. 1775 was Highly Covimended,

Class 151,

—

Boar Pigs, farrowed in the. Year 1888.

—

Pens of Three,

[2 entries.]

1777 William Ramsden, Westfield House, Knotty Ash : First Pkize,

10/.; were farrowed January 4 ; hred by himself.

Class 152.

—

Breeding Sows, farrowed previonsly to or in the Year
1887. [11 entries.]

1789 F. A. Walker-Jones, Little Jlollington, Chester: First Prize, 10/.,

for "Lilly;" was farrowed January 27, 1886; bred by Mr. P.

Ascroft, Rufford, Ormskirk ; s. "Luck;" d. "Gyp" (212), by "Old
Bill."

1783 The Host. Mrs. Mbtnell Ingram, Temple Newsara, Leeds: Second
Prize, 5/., for " Her Majesty ;

" was farrowed August 20, 1885 ; bred

by herself.

1782 James Howard, Clapham Park. Bedford : Third Prize, 3/. ; wns
farrowed June 25,1886; in-pig [farrowed August 20, 1888] ; bred by
himself ; s. " Britannia Wonder ;

" d. " Spot."

1784 Thomas Collinson, Shay Farm, Halifax : the Reserve Number, for
" Moss Rose ;

" was farrowed May 22, 1884 ; bred by Mr. N. Whitley,
Green Royd, Halifax ; s. " Young Duke " (195) ; d. " Kitty."

Nos. 1787 and 1788 were Highly Commended.

Class 153.

—

Breeding Sow Pigs, farrowed in the Year 1888.

Pens of Three. [G entries.]

1790 The Earl of Ellesmere, AVorsley Hall, Manchester : First Prize,
10/. ; were farrowed January 5 ; bred by himself ; s. " Silver Crown ;

"

d. by " King William " (693).

1793 Tom D. Strickland, Stud Farm, Thirsk Junction, Yorkshire

Second Prize, 5/. ; were farrowed January 12 ; bred by himself.

Small White Breed.

Class 154.

—

Boarsfarroiced in the Year 1887. [7 entries.]

1799 The Earl op Ellesmere, Worsley Hall: First Prize, 10/. ; was
farrowed January 6; bred by himself ; s. "Worsley Hero 4th;" d.

" Worsley Belle (988).

1798 The Hon. Mrs. Metnell Ingram, Temple Newsara, Leeds: Second
Prize, 5/., for " Yoimg Masher ;

" \\ as farrowed February 2 ; bred by
herself.

1797 The Earl of Radnor, Coleshill House, Ilighworth: X\\e Reserve

Number and Hif/hly Commended; was farrowed June 25; bred by
himself; s. " Petei ; " d. " Lady Emily " (964), by " Cromwell."
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Class 155.

—

Boar Pigs, farrowed in the Year 1888. Fens of Three.

[3 entries.]

1802 The Eael of Ellbsmere, Worsley Hall, Manchester : Fiest Peizb,
10/. ; were farrowed January 0 ; bred by exhibitor ; s. " Silver Crown "

(397) ; d. by " The Swell " (249).

1801 Adolphus Hulme Slade, Castle Hill, Addingtonj Croydon, Surrey

:

Second Prize, 5/. ; were farrowed January 4; bred bv himself; s.

" Garibaldi " (403) ; d. " Beauty " (522), by " Warwick.'"

Class 156.

—

Breeding Sows, farrowed previously/ to, or in the Year
1887. [9 entries.]

1809 The Hon. Mes. Metneh Ingeam, Temple Newsam, Leeds : Fiest
Peize, 10/., for " Duchess ;

" was farrowed August 22, 1886 ; bred by
herself.

1808 The Hon. Mes. Metnell Ingeam : Second Prize, 5/., for " Princess
;"

was farrowed August 22, 1886 ; bred by herself.

1810 F. A. Walkee-Jones, Little Mollington, Chester: the Reserve Number
and Highly Commended ; was farrowed November 21, 1884 ; bred by
himself; s. " Roger; " d. " Snowdrop" (264), by " Curly."

Nos. 1805, 1807, and 1811 were Hvjhhj Commended.

Class 157.

—

Breeding Soiv Pigs, farrowed in the Year 1888.

—

Pens

of Three. [2 entries.]

1813 The Eael of Radnoe, Coleshill House, Highworth : Fiest Prize,

10/. ; were farrowed February 4; bred by himself; s. " Clanfield; " d.

" Shaftesbury," by " Gentleman."

Berkshire.

Class 158.

—

Boarsfarrowed in the Year 1887. [5 entries.]

1817 Alfeed E. AV. Darby, Little Ness, Shrewsbury : First Prize, 10/.,

for " Terrick Prince ; " was farrowed in January, 1887 ; bred by the
late Mr. L. Ponsonbv, Terrick Farm, Tring; s. "Royal Duke;" d.

"Terrick Maid," by '" Speculation " (151).

1815 Arthur S, Gibson, Springhill, Bulwell, Nottinghamshire: Second
Prize, 5/., for " Knight Errant

;

" was farrowed March 26 ; bred bv
himself; s. "Speculation" (151); d. " Worcester loth" (664), by
" Wizard 5th.

1816 John Pittman King, North Stoke, Wallingford, Berkshire: the

Reserve Number and Commended, for " Tanker\ illo ;
" was farrowed

March 20; bred bv himself; s. "Tinker 3rd" (978); d. "Ruby"
(736), by "Samphire" (69).

Class 159.

—

Boar Pigs, farrowed in the Year 1888.

—

Pens

of Three. [4 entries.]

1823 Nathaniel Bknjafield, Short's (trceu Farm, Motcomb, Shaftesbury,

Dorset: First Pkizk, 10/.; were farrowed Januai'y2; bred by Mr.
E. Drew, Marnhull, Blandford, Dorset.

1822 Alfred E. W. Dakhy, Little Ness, Shrewsbury: Second Prize, 5/.

;

were farrowed January 24 ; bred bv himself; s. "Terrick Prince ;
" d.

" Prescot Maid " (1050), by " Speculation " (161).
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Class 160.

—

Breeding Soivs, farrowed previously to or in the Year

1887. [16 entries.]

1834 Alfred E. W. Daebt, Little Ness : First Prize, 10/., for " Trafford

Maid ;" was farrowed December 20, 1886; bred by himself; s. " Lord
Conyers" (122) ; d. " Adcote Maid" (155), by "Potentate" (414).

1839 Nathaniel BenjAFIELD, Short's Green Farm, Motcombe, Shaftesbury

:

Second Prize, 51., for "Blanche; " was farrowed June 11, 1886; in-

pig ; bred by Mr. J. P. Andrews ;
" Speculation ;

" d. " Queen of the

Isles " (1375), by " Bingley Lad 2nd " (34).

1830 John Pittman King, North Stoke, Wallingford, Berks: Third
Prize, 3/., for " Lady Dorchester ;

" was farrowed January 29, 1887
;

in-pig ; bred by Mr. G. F. Vincent, Comptou VaUence, Dorchester ; s.

"Sampler" (1281); d. "Oompton," by "Prince."

1832 Alfred E. W. Darby, Little Ness : the Reserve Number and Highly
Commended, for " Patty ;

" was farrowed February 14, 1887 ; in-pig
;

bred bv himself; s. "Lord Conyers (122); d. "Preference" (1382),
by "Speculation" (151).

Nos. 1826, 1829, 1833, 1837, and 18.38 were Highly Commended.

Nos. 1824, 1825, 1828, 1831, 1835, and 1836 were Commended.

Class 161.

—

Breeding Sow Pigs, farrowed in the Year 1888.

Pens of Three. [6 entries.]

1843 Thomas Stephen Minton, Montford. Shropshire : First Prize, 10/.

;

were farrowed January 4; bred by himself; s. " AVicket Keeper"
(860) ; d. " Fatty " (1400), by " Speculation " (151).

1841 Alfred E. W. Darby, Little Ness : Second Prize, &l. : were farrowed
January 24; bred by himself; «. " Terrick Prince;" d. "Prescot
Maid " (1050), by " Speculation " (151).

1844 Nathaniel Benjafield. Short's Green Farm, Motcombe : the
Reserve Number ; were farrowed January 2 ; bred by himself.

Any other Black Breed.

Class 162.

—

Boarsfarrowed in the Year 1887. [5 entries.]

1846 George Pettit, The Firs, Friston, Saxmundham, Suffolk : First Prize,
10/., for " Jack " (Suffolk), was farrowed July 17 ; bred by himself ; s,

" Danger ;

" d. " Victoria."

1847 George Pettit: Second Prize, 51., for "Peter" (Suffolk) ; was far-

rowed July 17 ; bred by himself; s. " Danger ;
" d. " Victoria."

1848 Joseph Alfred Smith, Kise Hall, Akenham, Ipswich, Suffolk : the
Reserve Number and Commended, for "Harold " (Suffolk) ; was farrowed
May 1; bred by himself; s. "Shamrock;" d. " E.vpectation " (.52),

by " Parnell " (45).

Class 163.

—

Boar Pigs, farrowed in the Fear 1888.

—

Pens of Tliree.

[3 entries.]

1861 George Pettit, The Firs, Friston, Saxmundham: First Prize, 10/.,

for. " Three Gipsies " (Suffolk) ; were farrowed January 12 ; bred by
himself ; s. " Gipsy King ;

" d. " Rose."
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1853 The Duke of Hamilton and Beandox, K.T., Easton Park, Wick-
ham Market, Suffolk : Second Prize, 5^., for bis small blacks ; were
farrowed March 6 ; bred by himself ; s. " Tommy " (455) ; d. " Prin-
cess " (618), by " Young RiDbert."

1852 Joseph Alfred Smith, Kise Hall, Akenham : the Reserve Kumlxr
and Commended, for his Suffolks ; were farrowed April 3 ; bred ly
himself; " Shamrock ;

" d. " Expectation "
(52), by " Parnell " (45).

Class 164.

—

Breeding Sows, farrowed previously to or in the Year
1887. [5 entries.]

1855 George Pettit, The Firs, Friston : First Prize, 10/., for "Polly"
(Suffolk); was fai-rowed January 10, 1887; bred by himself; s.

" Danger ;
" d. " Nancy."

1854 George Pettit : Second Prize, 5/., for " Primrose " (Suffolk) ; was
farrowed June G, 188G ; bred by himself ; s. " Danger ;

" d. " Ann."

1856 Joseph Alfred Smith, Eise Hall, Akenham : tbe Heserve Number,
for " Florence " (Suffolk) : was farrowed in June, 1886 ;

in-pig ; bred

by Mr. H. Biddell, Playford, Ipswich.

Class 165.

—

Breeding Sow Figs,farroii:ed in the Year 18S8.

Pens of Three. [2 entries.]

1860 The Duke of Hamilton and Brandon, K.T., Easton Park, AVick-

ham Market : First Prize, 10/., for his small blacks; were farrowed

January 6 ; bred by himself ; s. " Tommy " (455) ; d. " Gipsy " (614"),

by " Robert the De\-il."

1859 George Pettit, The Firs, Friston : the Heserve Number and Com-
mended, for " Three Duchesses " (Suffolk) ; were farrowed February 1

;

bred by himself; s. " Tommy ;
" d. " Jane."

Tamworth.

Class 166.

—

Boarsfarroiced in the Year 1887. [7 entries.]

1864 The Aylesbury Dairy Company, Limited, Horsham, Sussex: First
Prize, 10/., for " Joseph ;

" was farrowed August 2 ; bred by
themselves ; s. " Moses ; " d. " Tamworth Lass 4th," bv " Peeping

Tom " (419).

1867 William Henry Mitchell, Elmdene, Kenilworth, Warwickshire:

Second Prize, 5/., for "Nepos;" was farrowed June 4; bred by
himself; s. "Napoleon;" d. "Sylvia."

1866 The Aylesbury Dairy Company, Limited, Horsham : the Reserve

Number and Jlirjhhj Commended, for " Jacob ;
" was farrowed August

10 ; bred bv themselves; s. "Moses; " d. " Lady Foster Preston," by
" The Peeler " (433).

No. 1866 was Highly Commended.

Class 167.

—

Boar Pigs, farrowed in the Year 1888.

—

Pens of Three.

[7 entries.]

1873 R. N. Sutton-Nelthorpk, Scawby Hall, Brigg, Lincolnshire : First
Prize, 10/. ; were farrowed January 5 ; bred bv himself.
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1869 John Nokjian, Jun., Cliff House, Tamwortli; and Joseph Noeman,
Nether Whitacre, Coleshill : Second Prize, 51. ; were farrowed

Jaiuiarv G ; bred by Mr. Joseph Norman ; s. " Curly " (633) ; d.

"Sally" (o64), by "Redskin" (421).

1871 The Aylesbury Dairy Company, Limited, Horsham : the Reserve.

Number and Highly Commended ; \Tere farrowed February 23 ; bred

by themselves ; s. " Solomon ;
" d. " Last Chance," by " The Peeler

"

(433).

Class 168.

—

Breeding Sows, farroived 2^reviously to or in the Year
1887. [4 entries.]

1878 Thomas Watson, Whitacre Hall, Coleshill, Warwickshire : First
Prize, 10/., for " Whitaker Queen 2nd ;

" was farrowed in June 1887
;

bred by himself ; s. " Tamworth Hero ;
" d. " Whitacre Queen 1st," by

" Old Sampson."

187G AViLLiAM Henry Mitchell, Elmdene : Second Prize, 61., for

"Sylvia 2nd;" was farrowed June 14, 1884; bred by himself; s.

" Sampson ;
" d. " Sylvia."

1875 William Henry Mitchell : the Reserve Niimher and Hif/hly Com-
mended; was farrowed June 17, 1887

;
in-pig; bred by himself; s.

"Samuel;" d. "Stoney."

Class 169.

—

Breeding Soiv Pigs, farrowed in the Year 1888.

Pens of Three. [8 entries.]

1880 John Norman, Jun., Cliff House, Tamworth ; and Joseph Norman,
Nether Whitacre, Coleshill : First Prize, 10/. ; were farrowed
January 15 ; bred by John Norman, Jun. ; .s. "Newcastle Hero ;" d.

" Newcastle Heroine," by " The Squire " (G49).

1885 R. N. Sutton-Nelthorpe, Scawby Hall, Briofpr, Lincolnshire : Second
Prize, 51. ; were farrowed January 10 ; bred by himself.

1883 The Aylesbury Dairy Company, Limited, Horsham : the Reserve

Number ; were farrowed March 2 ; bred by themselves ; s. " Dickie
"

(G35); d. "Preston Tamworth Lass 3rd " (1018), by "The Peeler"

(433).

CHEESE.

Class 170.

—

Three Cheddar Cheeses, not less than 50 lbs. each, made
in the Year 1887. [11 entries.]

1 Thomas Allen, Crookwood, Devizes, AVilts : First Prize, 20/.

9 Edwin Hiscock, Ashley Farm, Marnhull, Blandford, Dorset: Second
Prize, 10/.

2 Thomas Allen, Crookwood : Third Prize, 5/.

7 John Hillakd, Hook Farm, Stoke Trister, Wincanton : the Reserve

Number and Very Highly Commended.

Nos. 10 and 11 were Highly Commended.

Nos. 4, 5, and 8 were Commended,
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Class 171.^

—

Three Cheshire Cheeses, of not less than 40 Ihs. each,

made in the Year 1887. [13 entries.]

IG TnoiLis HouLBEOOKB, Calveley Farm, Tarporley: First Prize, 20^.

20 John Lee, The Crimps, EUesmere, Salop : Second Prize, 10^.

14 Hugh E. Button, Spiirston Lower Hall, Tarporley: Third Prize, ol.

22 William Noden, Wittenliall, AYinsford: the Reserve Number and
Very Hiyhhj Commended

.

Xo. 17 was Highly Commended.

Nob. 15 and 21 were Commended.

Class 172.

—

Six Stilton Cheeses, made in the Year 1887.

[15 entries.]

36 Henry Morris, Manor Farm, Saxelby, Melton Mowbray : First Prize,
20/.

37 Henry Morris, Manor Farm, Saxelby : Second Prize, 10/.

28 Mrs. Fairbrother, Beeby, Leicester : Third Prize, 5/.

27 Mr. Colem.an, Long Clawson, Melton Mowbray : the Reserve Number
and Very Highly Commended.

No. 33 was Highly Commended.

Nos. 25, 26, 34, and 35 were Commended.

Class 173.

—

Three Cheeses of any British make, made in tlie Year
1888. [41 entries.]

47 Henry Cannon, Milton, Cleveden, Evercreech, Somerset: First
Prize, 20/.

71 Henry Morris, Saxelby, Melton Mowbray : Second Prize, 10/.

65 Thomas Houlbrooke, Calveley Farm, Tarporley : Third Prize, 5/.

48 Henry Cannon, Milton : the Reserve Number and Very Highly Com-
mended.

Nos. 46, 63, 64, and 66 were Highly Commended.

Nos. 56, 67, 58, 59, 72, and 75 were Commended.

Class 174.

—

Four Derbyshire or Leicestershire Cheeses, not less than
30 lbs. each, made in the Year 1888.* [8 entries.]

83 John W. Fowler, Donisthorpe, Ashby-de-la-Zouch : First Prize, 10/.

86 William Oilman, The Cheese Factory, liocester, Staftbrd: Second
Prize, 51.

81 The Croxden Cheese Factory Company, Oroxden, Uttoxeter : the
Reserve Nuynbcr and Very Highly Commended.

No. 88 was Highly Commended.

No. 85 was Commended.

Class 175.

—

Four Derbyshire or Leicestershire Cheeses, not less

than 20 lbs. .and under 30 lbs. each, made in the Year 1888.*

[10 enti'ies.]

91 J. W. Fowler, Donisthorpe, Ashbj'-de-la-Zouch : First Prize, 10/.

92 William Oilman, The Cheese Factory, Rocester, Stafford: Second
Prize, 6/.
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98 Jorns Robinson, "White Meadow Farm, Bradbourne, "VVirksworth,

Derbyshire : the Reserve Number and Very Highly Commended.

No. 94 was Highly Commended.

Nos. 93 and 96 were Commended,

Class IIB.—Four Trent Bank Cheeses, made in the Year 1888.*

[No entries.]

Soft Cheese.

Class 177.

—

Three Cream Cheeses. [11 entries.]

99 Edwin Beough, Wyndyate, Scarborough, Yorkshu-e : Fiest Peize, 3/.

101 William H. Davis, Holme House, Gargrave, Yorkshire : Second
Peize, 21.

100 KiCHAED CoLLEY, Sylfaul, A^^elshpool, Montgomeryshire : Thied
PEIZEj \l.

102 RoBEET F. Eaele, The Grange, Barham, Huntingdon : the Reserve

Number and Highly Commended.

Class 178.

—

Eight Colwick Cheeses.* [No entries.]

Class 179.

—

Three Soft Cheeses other than Colwick.* [6 entries.]

(No Merit.)

BUTTER.

Class 180.

—

Three Pounds of Fresh Butter, absolutelyfreeJrom
Salt. [51 entries.]

41 Mes. Peel, Thornton Hall, Stony Stratford, Bucks : Fiest Peize, 51.

•37 William E. Mijdd, Slade House, Thornthwaite, Ripley, Yorkshire:

Second Peize, 3/.

29 Mes. Hoeton, Crumleigh Heath, Little Leigh, Northwich, Cheshire

:

Third Peize, 21.

10 Thomas Davies, Pont-faen Farm, Rhuddlan, Rhyl, Flintshire : FouETH
Peize, 1/.

51 William Wintee, Ilighberries, Carlisle : the Reserve Number and
Highly Comviended,

Nos. 8, 5, 11, 12, 21, 22, 32, 36, 40, and 48 were Highly Commended.

Nos. 4, 14, 17, 27, 31, 33, 34, 38, and 43 were Commended.

Class 181.

—

Three Poimds of Fresh Butter, slightly salted.*

[.55 entries.]

,94 Mes. Peel, Thornton Hall, Stony Stratfoid, Bucks: Fikst Pejze, 5/.

106 William Wintek, Ilighberries, (Jarlisle: Second Peize, 3/.

67 Mes. Dobson, Greens Burn, Brampton, Cumberland : Thjed Peize, 2^
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60 William Buens, Victoria House, Witton-le-Wear, Co. Durham:
FouKTH Prize, \l.

90 AViLLiAM E. MuDD, Slade House, Thornthwaite, Ripley, Yorkshire

:

the Hese/'ve Number and Highly Commended.

Nos. 56, 57, 63, 65, 66, 71, 73, 75, 81, 85, 89, and 93 were Highly Com-
mended,

Nos, 52, 54, 55, 61, 69, 74, 77, 78, 79, 83, 84, 95, 96, 101, and 102 were
Commended,

Class 182.

—

Three Pounds of Fresh Butter, slightly salted; made
by a Member of a Farmer's Family,* [32 entries.]

137 Michael J. Williams, North Hill Farm, Chew Stoke, Somerset:
FiEST Prize, 5/.

133 Frederick C. Paine, Hengrave Mill, Bury St. Edmund's: Second
Prize, 3/.

138 William Winter, Highberries, Carlisle: Third Prize, 21,

112 Mrs. Dobson, Greens Burn, Lanercost, Cumberland : Fourth Prize, 1/.

128 Joseph PIayward Kemp, Walton, Wellington, Salop: the Eeseroe

Number and Highly Com^nended,

Nos. 109, 126, and 131 were Highly Com,mended,

Nos. 108, 110, 111, 116, 117, 119, 120, 121, 123, 127, 129, and 130 were
Commended,

Class 183.

—

One Keg or other Package of Salt Butter, not less than
14 lbs. in iceight. [19 entries.]

141 Richard Collet, Sylfam, Welshpool, Montgomeryshire: First Prize;
5/.

l60 Hbnet Hodson, Smeatouwood, Wrenbury, Nantwich, Cheshire

:

Second Prize, 3/.

144 Mrs. Dobson, Greens Burn, Lanercost, Brampton, Cumberland ; Third
Prize, 21.

153 John Swan, Stonefield, Lincoln: Fourth Prize, 1/.

142 Thomas Davies, Pont-l'aen Farm, Rhuddlan, Flintshire : the Reserve
Number and Highly Commended,

Nos. 162 and 154 were Commended,

HIVES, HONEY, AND ]3EE ArPLIANCES.

Prizes and Medals given by the British Bee-Keepers' Association.

Class 184.

—

Collectioyis of Hives and Appliances. [10 entries.]

7 Neighbour «& Son, 127 High Holborn and 149 Regent Street, London.
First Prize, 1/., and Silver Medal.

5 J. II. Howard, Holme, Peterborough: Second Prize, 10s., and BfiONZE

Medal.

No. 3 was Highly Commc7idcd,
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Class 185.

—

The most complete Frame Hives for general use; jyrice

not to exceed 15s., unpainted. [15 entries.]

22 CiiAELEs Redsiiaw, South Wigston, Leicester: First Prize, \l.

13 Abbott Brothers, Southall, Middlesex : Second Prize, 15s.

11 T.- B. Blow, AVehvyn, Herts : Third Prize,10s.

No3. 19 and 25 were Highly Commended,

Class 186.

—

The most complete Frame Hives for general use ; price

not to exceed 10s. 6c?. unpainted. [15 entries.]

38 Charles Redshaw : First Prize, 1/.

26 W. B. Baker, Muskham, Newark : Second Prize, 15s.

33 Messrs. Turner & Son, RadclifFe-ou-Trent : Third Prize, 10s.

Class 187.

—

Honey Extractors, with arrangements for reversing the

sides of Combs. [8 entries.]

44 W. P. Meadoavs, Syston, Leicester : First Prize, 15«.

42 J. II. Howard: Second Prize, 10s.

Xo. 41 was Highly Commended.

Class 188.

—

Two Section Racks complete ; price not to exceed 'is. Gd.

[17 entries.]

,67 Neighbour & Son: First Prize, 15s.

50 T. B. Blow : Second Prize, 10s.

53 J. H. Howard : Third Prize, 5s.

No. 63 was Highly Commended.

Class 189.

—

Feeders for sloiv stimulatingfeeding ; price not to exceed

Is. 6d. [8 entries.]

68 W. P. Meadows : First Prize, 10s.

71 Charles Redshaw: Second Prize, 5s.

No. 72 was Very Highly Commended.

Class 190.

—

Feedersfor quick Autumn feeding : price not to exceed
3s. [9 entries.]

79 W. P. Meadows: First Prize, 10s.

7(3 J. H. Howard : Second Prize, 5s.

Class 191.

—

Smokersfiled with the Fuel to be used. [13 entries.]

00 Neighbour & Son : First Prize, 10s.

92 W. Dixon, 5 Backet Street, Leeds : Second Prize, 5s.

No. 87 was Highly Commended.

Class 192.

—

Useful Inventions introduced since 1886.

121 A. GoDMAN, St. Albans: Silver Medal.

108 J. H. Howard ; Silver Medal.
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114 Neighbour & Soif : Siltee Medal.

101 J. H. HowAED : Beonze Medal.

Nos. 97, 100, 104, 110, and 125 were awarded certificates.

Class 193.

—

Twelve Sections of Comb Honey, 5^ by 6^. [12 entries.]

131 Sells & Son, Uffington: Fiest Peize, 1/.

128 H. Beswick, Tibenham, Long Stratton : Second Peize, lO^.

Class 194.

—

Twelve Sections of Comb Honey, 4^ by 4|^ by 2.

[32 entries.]

152 Charles Atkinson, Tockwith, York: Fiest Peize, 1/.

146 H. Besavick : Second Peize, 10«.

150 Sells & Son : Thied Prize, 5*.

Class 195.

—

Twelve Sections of Comb Honey, by 4^ (width
oj)tional). [18 entries.]]

]73 H. Beswick : Fiest Peize, 1/.

178 Sells «& Son : Second Peize, 10s.

181 AV. WooDLET, World's End, Newbury : Third Prize, 5s.

Class 196.

—

Run or Extracted Honey, in Twenty -four l-lb. Glass

Jars. [36 entries.]

197 A. Simpson, Mansfield Woodhouse : First Prize, 1

191 J. H. HowAED : Second Ppize, 10s.

199 H. Beswick : Third Prize, 5s.

Class 197.

—

Eicn or Extracted Honey, in Twelve 2-lb. Glass Jars,

[21 entries.]

228 J. H. Howard: First Prize, 1/.

225 A. Simpson : Second Prize, 10s.

226 H. Beswick : Third Prize, 5s.

Class 198.

—

Best Exhibition of Honey from one Apiary, not less

than I civt. [II entries.]

246 A. Simpson: First Prize, IZ. lOs.

255 J. R. Truss, Uflbrd Ileath, St.imford : Second Prize, 11

248 Sells & Sons: Third Prize, lOs.

Class 199.

—

English Bees' Wax, not less than 14 lbs. [G entries.]

257 T. B. Blow: First Prize, 1/.

250 Abbott Brothers : Second Prize, lOs.

No. 200 A\ as Jliyhhj Comnmided.
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Class 200.

—

The best mid most complete Set of Apparatus requiredfor
making Combfoundations from Bees' Wax, as imported or other-

wise.

262 J. H. Howard, Holme, Peterborough : First Prize, 1/. and Silteb
Medal.

264 A. GoDMAN, St. Albans: SECom) Prize, 10s., and Bronze Medal.

Class 201.

—

The best and most ready way of Testing the Purity of
Bees' Wax.

(Prizes withheld for further trial.)

Class 202.

—

The most interesting and attractive Exhibit of any kind
connected with Bee Culture not mentioned in theforegoing Classes.

271 Abbott Brothers : First Prize. Silver Medal.

276 A. Watkins, Imperial MiUs, Hereford : Secoxd Prize, Bronze
Medal.

Nos. 272 and 277 were Highly Commended.

POULTEY.
By " Cocks," " Hens," " Drakes," " Ducks," " Ganders," and " Geese," are

meant birds hatched previous to January 1, 1888, and by "Cockerels,"
" Pullets," " Young Drakes," and " Ducklings,'' are meant birds hatched in 1888,

previous to June 1.

Fowls.

Class 1.

—

Dark Brahma Cock and One Hen. [10 entries.]

8 John Taylor, Alsagar, Stolie-on-Trent : First Prize, 3/.

6 Messrs. Pilling & Lord, Healey Dell, Rochdale : Second Prize, 21.

7 John Taylor: Third Prize, 1/.

4 Horace Lingwood, Greeting, "Wickham Market : the Jteserve Number
and Highly Commended.

No. 2 was Highly Commended.

Class 2.

—

Bark Brahma Cockerel and One Pullet. [6 entries.]

13 Charles D. Jones, Biyn-y-mor, Hastings : First Prize, 3/.

14 Horace Lingwood, Greeting : Second Prize, 21.

15 John Taylor, Alsagar: Third Prize, 1/.

16 John Taylor : the Reserve Number.

No. 12 was Commended.

Class 3.

—

Light Brahma Cock and One Hen. [5 entries.]

17 William Gannan, Norwood, Gross Hills, Leeds : First Prize, 3/.

18 George T. Melboitrne, Nocton Heath, Lincoln : Second Prize, 21,

19 John Mitchell, Elmdene, Kenilworth; Third Prize, 1/.

VOL. XXIV.—s. s. i
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Class 4.

—

Liglit Brahma Cockerel and One Pullet. [2 entries.]

23 The Rev. Harold Burton, Fauls Vicarage, Whitcliurch, Salop : First
Prize, 3/.

22 The Rev. Harold Burton : Second Prize, 21.

Class 5.

—

Coloured Dorking Cock and One lien. [6 entries.]

28 Butler Smith, The Grove, Oropwell Butler, Nottingham: First
Prize, 3/.

26 Andrew Crichton, Glarais, Forfarshire : Second Prize, 21.

24 James Cranston, Tinwald House, Dumfries, N.B. : Third Prize, 1^.

29 Butler Smith, Cropwell Butler : the Reserve Number and Highly
Commended.

No. 25 was Highly Commended.

Class 6.

—

Coloured Dorking Cockerel and One Pullet. [10 entries.]

31 Robert B. Curteis, Ashenden, Tenterden, Kent : First Prize, 3^.

37 Butler Smith, Cropwell Butler: Second Prize, 21.

38 Butler Smith: Third Prize, 1/.

32 Robert B. Curteis : the Reserve Number and Highly Commended.

No. 39 was HigMy Commended.

Class t.—Silver Grey Dorking Cock and One Hen. [9 entries].

43 William Cannan, Norwood, Crosshills: First Prize, 3/.

44 William Roe, Jun., North Scarle Field, Newark-on-Trent : Second
Prize, 21.

42 James Cranston, Tinwald House: Third Prize. 1/.

46 Thojias Rome, Charlton House, Cheltenham : the Reserve Number and
Highly Commended.

No. 41 was Highly Commended.

No. 47 was Commended.

Class 8.

—

Silver Grey Dorking Cockerel and One Pullet.

[11 entries.]

54 James Robertson, Home Farm, Gordon Castle, Fochahers, N.B. : First

Prize, 3/.

52 James Cranston, Tinwald House : Second Prize, 21.

51 James Cranston : Third Prize, 1/.

55 James Robertson : the Reserve Number and Highly Commended.

No. 56 was Highly Commended.

No. 59 was Commended.

Class 9.

—

Any other Variety Dorking Cock and One Hen.

[6 entries.]

63 John Mitchell, Kenilworth : First Prize, 3^.

65 Pbteb Wilson, Colvinston, Annbank, Ayrshire : Second Peizb, 21,
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60 Alfred E. "W. Daebt, Little Ness, Shrewsbury: Third Prize, 11.

64 John E. Pilgriit, The Shade, Shamford, Hinckley : the Reserve Number
and Highly Commended.

No. 61 was Highly Commended.

Class 10.

—

Any other Variety Dorking Cockerel and One Pullet.

[2 entries.]

67 Charles A. Gosxell, The Park, Feltham Hill, Middlesex: First
Prize, 3/.

60 Alfred E. "\V. Darbx : Second Prize, 21.

Glass 11.

—

Cochin Cock and One Hen {any variety). [6 entries.]

69 Mrs. II. J. Goodall, The Priory, Melton Mowbray : First Prize, Zl.

72 George H. Proctor, Flass House, Durham : Second Prize, 21.

70 Mrs. H. J. Goodall : Third Prize, 1^.

73 George H. Proctor : the Reserve Nianber and Highly Commended.

Class 12.

—

Cochin Cockerel and One Pullet {any variety).

[3 entries.]

74 Mrs. Barton, Warton Grange, Carnforth, Lancashire : First Prize, 3^.

76 Mrs. H. J. Goodall : Second Prize, 21.

75 Mrs. H. J. Goodall : Third Prize, 1/.

Class 13.

—

Layigshayi Cock and One Hen. [20 entries.]

83 The Rev. Arthttr C. Davies, Oldborough Rectory, Hanworth, S.O.,

Norwich : First Prize, 3/.

87 Robert J. Pope, Woodside, Barcombe, Lewes : Second Prize, 21.

84 The Rev. Arthur C. Davies: Third Prize, 1/.

95 S. & "\V. "Wilson, 8 Northgate, Newark-on-Trent : the Reserve Xiimber
and Highly Commended.

Nos. 85, 86, and 88 were Highly Cornmended.

Nos. 77 and 92 were Commended.

Class 14.

—

Langshan Cockerel and One Pullet. [7 entries.]

97 C. Abeahaji & J. xV, Horsford, Elm House, Long Melford, Suffolk

:

First Prize, 3/.

102 Dr. G. C. Searle, Burton House, Brixham, Devon : Second Prize, 2

101 R. J. Pope : Third Prize, 1/.

98 The Atlesbitet Dairy Company, Horsham, Sussex: the Reserve
Number and Highly Commended,

No. 103 was Commended,

Class 15.

—

Houdan Cock and One Hen. [10 entries.]

104 John Ainswoetii, High Bank, Darwen, Lancashire : First Prize, 3/.

il2 Samttel W. Thomas, Glasfryn, Cockett, Swansea : Second Prize, 21,

i 2
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113 Samuel W. Thomas: Thied Peize, 1^.

107 Mes. Ieving, Edentown, Carlisle: the Reserve Number and Com-
mended.

Class 16.

—

Houdan Cockerel and One Pullet. [6 entries.]

119 The Rev. R. S. Mitchison, Barby Rectory, Rugby, Warwickshire

:

FiEST Peize, 3^.

118 The Rev. R. S. Mitchison : Second Peize, 21.

117 Mes. Ieving: Thied Peize, M.

116 Mes. C. Hill, Queen's Gate, Cheltenham : the Reserve Number.

Class 17.

—

Crevecoeur Cock and One Hen. [8 entries.]

124 John L. Holden, Simonstone, Padiham, Lancashire : Fiest Peize, 3/.

125 John Meiele, Mount Hamilton, Ayr, N.B. : Second Peize, 21.

123 John L. Holden : Thied Peize, 1/.

122 John S. Calveet, Keighley, Yorkshire : the Reserve Number and
Highly Comme^ided.

No. 121 was Highly Commended.

Class IS,— Crevecce,ur Cockerel and One Pullet. [1 entry.]

[No Award.]

Class 19.

—

Andalusian Cock and One Hen. [10 entries.]

132 Halliwell & Finch, 15 Heatley Street, Preston : Fiest Peize, 31.

133 Samuel Hawes, High Street, Datcliet, Windsor: Second Peize, 21.

131 The Rev. Eenest R. 0. Bridgeman, Blymhill Rectory, Shifnal : Third
Prize, 1/.

137 Edwin Merrall, Morton, Bingley, Yorks : the Reserve Number and
Highly Comynended.

Nos. 129 and 134 were Commended.

Class 20.

—

Andalusian Cockerel and One Pidlet. [9 entries.]

146 Edwin Meeeall: Fiest Peize, 3/.

145 William Leighton, Bridge Street, Preston : Second Peize, 21,

147 Thomas Simon, Castle Hill Farm, Market Drayton, Salop: Third
Prize, 1/.

141 David Butterfield, 3 Laythorpe Terrace, East Morton, Bingley,

Yorks: the Reserve Number and Highly Coynynended.

No. 140 was Highly Commended.

Class 21.

—

Minorca Cock and One Hen. [12 entries.]

157 Arthur G. Pitts, The Firs, Highbridge, Somerset : First Prize, 3/.

158 Job Rawnslet, Langley Farm, Bingley, Yorks: Second Prize, 21.

149 William John Amesbury, 37 Langtou Street, Cathay, Bristol:

Third Prize, II.



Award of Poultry Prizes at Nottingham. cxxi

164 George A. Gibbons, Market Place, Alford, Lincolnshire; the Se-
serve Number and Highly Commended.

No. 153 Avas Highly Commended.

Class 22.

—

Minorca Cockerel and One Pullet. [12 entries.]

164 Samuel Fkiexd, 23 West Street, Tavistock, Devon : Fiest Peize, 3/.

1G3 William T. Dobning, Milton Cottage, Chard, Somerset: Second
Prize, 21.

166 Michael W. Holmes, Stonegate Farm, Low Bentham, Yorkshire:
Thied Peize, 1/.

170 Edwaed Nelson, Wareham, Wells, Norfolk : the Reserve Number and
Highly Commended.

No. 162 was Highly Commended.

Class 23.

—

Leghorn Cock and One Hen. [10 entries.]

176 William Canxan, Norwood, Crosshills, Leeds: Fiest Peize, 3/

175 John Beret, 40 Aire\-iew Street, Silsden, Leeds: Second Peize, 21.

180 Joseph Peide, Thorverton, Devon: Third Peize, \ l.

178 AVilliam Laughee, Brynhyfryd, Cowbridge, Glamorganshire: the

Reserve Number and Highly Cotmnended.

No. 181 was Highly Commended.

Class 24.

—

Leghorn Cockerel and One Pullet. [9 entries.]

187 Joseph Pride : First Prize, 3/.

1 85 John Berry : Second Prize, 21.

183 Albert Cuezon Beadbtjet, NuthaU, Notts : Third Peize, 1/.

189 De. G. C. Seaelb, Burton Hquse, Brixham, Devon: the Reserve
Number and Highly Commended.

Class 25.

—

Plymouth Rock Cock and One Hen. [9 entries.]

1C5 John Hartley, Gillroyd, Morley, Yorkshire : First Prize, 3/.

192 Tom Batting, Upton Pyne, Exeter : Second Prize, 21.

"194 J. Steeee Haedt, Gedling, Notts: Third Prize, \l.

199 Miss Maxwell Stuaet, Scarthingwell, Tadcaster, Yorkshire : the
Reserve Number and Highly Commended.

Class 26.

—

Plymouth Rock Cockerel and One Pullet. [15 entries.]

21 3 Miss Maxwell Stuaet : Fiest Peize, '61.

204 John L. Holden, Simonstone, Padiham, Second Prize, 21.

206 L. & S. Jackson, Manor Farm, Ringway, Altrincham, Cheshire : Third
Prize, 1/.

200 Abbott Brothers, Thuxton, llingham, Norfolk : the Reserve Number
and Highly Commended.

No3. 201 and 204 were Highly Commended,

Nos. 203 and 200 were Commended,
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Class 27.

—

Scotch Grey Cock and One Hen. [6 entries.]

220 ]\Iatthew Smith, To^vTihead Farm, Thornliill, N.B. : Fiest Peize, 3/.

218 CLAtTDB L. Ralston, Glamis House, Glamis, N.B, : Second Peize, 21.

217 Andeew W. IIendeeson, Maryfield, Bridge of Allan, N.B. : Thied
Prize, 1^.

219 Job Raavnslet, Laugley Farm, Bingley, Yorkshire : the Reserve
Number and Highly Commended.

Class 28.

—

Scotch Grey Cockerel and One Pullet, [5 entries.]

222 Alexander Hamilton, Braidwood, Carluke, Lanarkshire: First
Prize, 3/.

225 Matthew Smith, Townhead Farm, Thornhill, N.B. : Second Peize, 21.

224 Claude L. Ralston, Glamis : Thied Peize, 1/.

221 W. Stephen Black, High Kettleby, Melton Mowbray : the Reserve

Number aud Iliyhlij Commended,

Class 29.

—

Black Hamburgh Cock and One Hen. [5 entries.]

228 T. C. Heath, Sneyd Farm, Cobridge, Staffordshire : Fiest Prize, 3/.

229 Job Rawnsley, Langley Farm, Bingley, Yorkshire : Second Peize, 21.

230 Robeet Wilson, Paradise, Morton, Bingley: Thied Peize, 1/.

227 William Cannan, Norwood, Grosshills, Yorkshire : the Reserve Number,

Class 30.

—

Black Hatnburgh Cockerel and One Pullet. [6 entries.]

236 Robert Wilson : Fiest Prize, 3^.

235 Thomas Rtman, Theale, Weston-super-Mare : Second Prize, 21,

231 William Oannan : Third Prize, \l.

232 T. 0. Heath : the Reserve Number and Commended,

Class 31.

—

Any other Variety Hamburgh Cock and One Hen.

[9 entries.]

238 AViLLiAM Cannan : First Prize, 3/.

237 Miss Beetha Beldon, Cottingley Bridge House, Bingley: Second
Peize, 21.

243 Job Rawnsley, Langley Farm, Bingley: Third Peize, 1/.

242 Job Rawnsley: the Reserve Number and HigMy Commended.

No. 241 was Highly Commended.

Class 32.

—

A7iy other Variety Hamburgh Cockerel and One Pullet,

[8 entries.]

247 William Cannan : Fiest Peize, 3/.

248 Henry Digby, The Burne, Bircheuclifl'e, Iluddersfield : Second Pemi,
21.

24G William Cannan: Third Peize, 1^.

262 Robert Sisson, Cross Hill, Stanhope, Co. l")\'rham: ihQ Reserve Number
and JTicjhly Commended.

No, 253 wna Highly Commended.
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Class 33.

—

Black Bed Game Cock and One Hen. [9 entries.]

261 Samuel ^Matihew, The Elms, Stowmarket, Suffolk: Fiest Peize, 3/.

257 The Hoy. axd Rev. F. D^TTO^, Bibiu-y Vicarage, Fairford, Gloucester-

shire : Secoxd Peize, 21.

259 Captaut Heatox, Worsley, Manchester : Thied Peize, 1/.

260 Captain Heatox : the Reserve Number and Highly Cojnjnended.

Class 34.

—

Black Red Game Cockerel and One Pullet. [5 entries.]

266 Captain Heaton : Fiest Peize, 3/.

267 Captain Heaton : Second Peize, 21.

265 Aethur S. Gibson, Springhill, Buhvell, Notts: Thied Peize, \l.

264 Miss Beetha Beldon, Cottiugley Bridge House, Bingley : the JReserve

Nu7nber.

Class 35.

—

Broicn Red Game Cock and One Hen. [5 entries.]

272 Samuel Matthew, The Elms, Stowmarket, Suffolk : Fiest Peize, 3/.

269 Chaeles "NV. Beieelet, Rosedale, Tenburj, "Worcestershire : Second
Peize, 21. •

268 Chaeles W. Beieelet: Third Peize, 1/.

270 J. "W. Beockbane, The Croft, Kirksanton, Cumberland : the Reserve
Number and Commended.

Class 36.

—

Broicn Red Game Cockerel and One Pullet. [Xo entry.]

Class 37.

—

Any other Variety Game Cock and One Hen. [3 entries.]

273 Chaeles W. Beieelet : First Peize. 3/.

275 J. W. Brockbank : Second Prize, 2/.

274 Charles AV. Beierley : Third Prize, 11.

Class 38.

—

Any other Variety Game Cockerel and One Pullet.

[3 entries.]

276 J. W. Beockbank : First Prize, 3/,

277 Joseph Colgeove, Winslow, Bucks : Second Prize, 21.

Class 39.

—

Cock and Hen of any other Variety. [15 entries.]

289 Job Raavnslet, Langley Farm, Bingley, Yorkshire : Fiest Peize, 3/.

287 John Powell, Hirst Mill, Saltaire, Yorkshire : Second Prize, 21.

288 Job Rawnslet : Thied Peize, IZ.

281 William Haepue Ceewe, The Lawn, Etwall, Derby: the Reserve
Number and Highly Commended.

Nos. 282 and 293 were Highly Commended,

Nos. 280 and 290 were Comm,ended.

Class 40.

—

Cockerel and One Pullet of any other Variety.

[10 entries.]

299 John C. Huxtable, 58 South Street, South Molten, Deron: First
Peize, 3/.

295 Miss Beetha Beldon, Cottingley Bridge House, Bingley, Yorkshire :

Second Prize, 21.
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298 Mes. Fbaitklin, Syston Old Hall, Grantham : Thied Pbize, 1/.

302 JosHTJA RoBEETs, 52 Elirkgate, Silsden, Leeds: the Reserve Number
and SigUy Commended.

No. 294 was Commended.

Ducks.

Class 41.

—

Aylesbury Drake and One Duck. [2 entries.]

305 The ATLESsrET Daiet Coupant, Horsham, Sussex : Fibst Peize, 3/.

304 Thomas Alley, Crookwood, Devizes, Wilts : Second Peize, 21.

Class 42.

—

Aylesbury Young Drake and one Duckling. [5 entries.]

308 William Btgott, Jun., Eye Hill Farm, Ulceby, Lincolnshire : Fiest
Peize, 3/.

309 Edwaed Xelsox, Warham, Wells, Norfolk : Secoitd Peize, 21,

306 The AxLESBUEr Daisy CoMP.\:NTr: Thied Peize, 1/.

307 The ATLESBUEr Daiet Compact: the Reserve Number and Highly
Commended,

Class 43.

—

Rou^n Drake and One Duch [8 entries.]

31 1 William Btgott, Jun. : Fiest Peize, 3/.

317 Fbas'cis E. PiiCHABDSON, Holly Grange, Bramshall, Uttoxeter : Second
Peize, 21.

3 1 6 John Mitchell,Ehndene, KenilwortL, Warwickshire : Thied Pbize, 1/.

313 Mes. F. Davis, Woolashill, Pershore, Worcestershire: the Reserve
Number and Highly Convueiided.

No. 318 was Highly Commended.

No. 314 vras Commended.

Class 44.

—

Rov^n Young Drake and One Duckling. [3 entries.]

ol9 William Btgott, Jun., Rye HiU Farm, Ulceby, Lincolnshire: Fibst
Peize, '61.

320 William Btgott, Jun. : Second Pbize, 21.

321 Thomas Wakefield, Golborne, Newton-le-Willows, Lancashire : Thibd
Peize, \l.

Class 45.

—

Any other Variety Drake and One Duck, [7 entries.]

322 Thomas Allen, Crookwood, Devizes : Fibst Pbizb, 3/.

326 Mes. F. Davis, Woolashill : Second Peize, 2/.

323 The Atlesbubt Daiet Compant, Horsham : Thied Peize, 1/.

327 Mes. M.VET Anne Hatne, Fordington, Dorchester: the Reserve Number
and Highly Commended,

Class 46.

—

Any other Variety Young Drake and One Duckling.

[3 entries.]

3.30 Heebeet Geiffiths, The Rake, Hawarden, Flintshire : Fiest Pbize, 3/.

331 Aethur Milner, Sen., Stirthfield Farm, Stretton, Alfreton, Derby-

shire : Second Prize, 21.

327 Thomas Allen, Crookwood: Third Prize, 1/.
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Geese.

Class 47.

—

Gander and One Goose. [4 entries.]

332 John Ewaet, Ellen Hall Mill, Cockermouth, Cumberland: First
Prize, 3/,

333 Arthue S. Gibson, Springhill, Bulwell, Notts : Second Prize, 21.

334 John Kerr, Red Hall, Wigton, Cumberland : Third Prize, 1/.

335 John Lloyd, Astwick Manor, Hatfield, Herts : the Reserve Number and
Highly Commended,

Turkeys.

Class 48.

—

Black or Bronze Cock and One Hen. [7 entries.]

342 Mrs. WittiAMS, Hawkstone Hotel, Shrewsbury : First Prize, 3/.

333 Edward Kendrick, Jan., AYeeford House, Lichfield : Second Prize, 21.

3-30 Abbott Brothers, Thuxton, Hingham, Norfolk : Third Prize, 1^.

337 WiLLiAit Barnes, Moorhouse Mill, Wigton, Cumberland : the Reserve
Nwnber and Iliyhhj Commended.

Class 49.

—

Any other colour Cock and One Hen. [1 entry.]

No Award.

COMPETITION OF BIjTTEE-MAKERS.

Class l.—Memhers of a Farmer's Family. [8 entries.]

3 Mrs. Holmes, Home Farm, Leigh, Tunbridge A^'ells : First Prize, 5/.

8 Mrs. Stevenson, Eossburn House, Shincliffe, Durham : Second Prize, Zl,

I Miss Amy Barron, Borowfield House, Borrowash, Derby : Third
Prize, 21.

4 Mrs. Hutchinson, Lockington Grange, Hull, Yorlcshire : the Reserve

Number and Highly Commended.

Nos. 2 and 7 were Highly Commended.

Class 2.

—

Male Hired Servants. [3 entries.]

0 James Walker, Portmahon Farm, Everton, Sandy, Bedfordshire : First
Prize, 5/.

10 Thomas Smith, Barrowmore Farm, Chester : Second Prize, 3^.

II Thomas Kew, 15 Market Place, Leicester: Third Prize, 1/.

Class 3.

—

Female Hired Servants. [3 entries.]

14 Miss Frances M. Walsiie, Woodhouse, Aldford, Chester : First
Prize, bl.

13 Mrs. Walker, Portmahon Farm, Everton, Sandy : Second Prize, 21.

12 Miss Alice Aldridge, 9 Market Place, South, Leicester : Third
Prize, 1/.
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Class 4.

—

Champion, limited to Winners of Prizes in the preceding

Classes.

3 Mes. Holmes : Silver Medal.

13 Mrs. Walker : Bronze Medal.

9 James Walker : Bronze Medal.

COMPETITION OF SHOEING-SMITHS.

Limited to the Counties of Derby, Leicester, Lincoln, Northampton,
Nottingham, and Rutland.

Class 1.

—

Hunters.

32 Samuel Palpre, Sadler Gate, Derby : First Prize, 6/.^

38 Thomas Sewell, High Street, Bracebridge, Lincoln : Second Prize, 41."^

20 George Green, London Road, Weedon, Northampton : Third Prize, 3/.

24 John Hutton, Scamblesby, Horncastle, Lincoln : Fourth Prize, 2/.'^

30 William B. Milner, Jun., Kirklington, Southwell, Notts : Fifth
Prize, 1/.

37 Herbert Benjamin Sewell, Chaplin Street, Lincoln : the Reserve

Number and Very Highly Commended.

29 Thomas Mettam, Wharf House, Sleaford, Lincolnshire : was Com-
mended.

Class 2,

—

Agricultural Horses.

59 Frederick Clay, King Street, Alfreton, Derbyshire: First Prize, 6/.'

83 George Rhoades, Chaplin Street, Lincoln : Second Prize, Al.'^

70 William Holt Green, Flore, Weedon, Northampton : Third Prize, 3/.

84 Herbert Benjamin Sewell, Lincoln : Fourth Prize, 2/.^

68 George Green, London Road, Weedon, Northampton : Fifth Prize, 1 /.

77 Arthur King, 24 Oxford Street, Market Rasen, Lincolnshire : the

Reserve Number and Very Hiyhly Commended.

52 Christopher Bett, High Street, Bracebridge, Lincolnshire : was Very
Highly CommeJided.

85 Thomas Sewell, High Street, Bracebridge, Lincolnshire : was Very
Highly Commended.

93 William Woodward, AVest Keal, Spilsby, Lincolnshire : was Highly

Commended.

75 William Stevenson Johnson, Guilsborough, Northamptonshire: was
Highly Commended,

79 Thomas Mettam, Wharf House, Sleaford, Lincolnshire: was Highly
Commended.

' To tliese men, being the winners of the First Prizes in each Class, the

Worshipful Company of Farriers have granted, free of cost, the freedom of

tlie Company.
- These men, being shoeing-smiths residing in the County of Lincoln, also

received from the Lincolnshire Agricultural Society gratuities amounting to

lialf the amount of the prizes awarded to them by the Koyal Agricultural

Society.
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IMPLE^IEXTS.

Class 1.

—

Hay and Straw Presses, worked by Steam Power.

3815 John H. Ladd & Co. 116 Queen Yictoria Street, London, E.G.

:

FiEsx Peize, 30/.

2299 Samttelson & Co., Limited, Banbury, Oxfordshire : Secojtd Peize, 20/.

Class 2.

—

Hay and Straio Presses, worked by Horse Power.

3819 Geoege Stephensox, Xewark-on-Trent, Notts. : Fiest Peize, 20/.

3815 JoHir II. Ladd & Go., 116 Queen Victoria Street, London, E.G.

:

Second Peize, 10/.

Class 3.

—

Hay and Straw Presses, worked by Hand Power.

557 Joseph Bambee, Saul Street, Preston, Lancashire : Fiest Peize, 20/.

3806 William "Wabxes, Kings Lynn, Norfolk : Second Peize, 10/.

Class 4.

—

For a Pressfor Old Hay, worked by Hand Power.

557 Joseph Bambee, Saul Street, Preston : Peize, 20/.

2263 Baefoed & Peekins, Peterborough : Highly Coinmended.

Silver Medals.
3603 Peiestmax Beothees, Holderness Foundry, Ilull, for Petroleum

Engine, 4 horse-power.

3885 Whitmoee & Bixton, Wickham Market, Suffolk, for Middlings
Purifier, Weis' Patent.

917 Thtss, Locktee & Co., 374 Euston Road, London, N.W. : for Jersey

Creamer.

FAEM PEIZES.

Given by the Nottingham Local Committee.

Class 1.

—

For the best managed Arable and Grass Farm, of 300 acres

and ujywards, of v:hich not less than one-half shall be arable.

11 Samttel 0. Machix, Forest Farm, Papplewick, Nottingham : Fiest
Peize, 100 guineas.

12 William Machix, Papplewick, Nottingham : Second Prize, 50
guineas.

Nos. 1, 2, 3, and 8 vreve Highly Commended.

Nos. 4, 5, 7, 10 and 14 were Commended.

Class 2.

—

For the best managed Arable and Grass Farm, above 100
acres and not exceeding 300 acres, of which not less than one-half

shall be arable.

26 W. E. Wadslet, Dunsby, Bourne, Lincolnshire: Fiest Pbize, 50
guineas.

19 William Gate, Baston, Market Deeping, Lincolnshire: Second Peize,
25 guineas.

No. 21 was Highly Commended.

Nos. 18 and 24 were Commended.
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Class 3.

—

The best managed Arable and Grass Farm, above 25 acres

and not exceeding 100 acres.

33 K. Shelton, Grange Farm, Ruddington, Notts: Fiest Prize, 50
guineas.

27 John Baqtjlet, East Bridgford, Bingham, Notts :i ^^25^

35 James Widdowson, Hucknall Torkard, Notts : ) equally^d^vlded.

Nos. 29 and 31 were Highly Commended.

Gratuities to Farm Servants.
The Council have, upon the recommendation of the Judges of Farms,

awarded certificates of distinguished merit in the discharge of their duties,

together with Money Gratuities, to the following servants on the competing
farms.

Charles Chapman, Leadenham, Grantham. Eecoramended by Mr. R. W.
Morley, for good and faithful service as hailifF for 21 years.

Thomas Clay, Temple Bruer, Grantham. Recommended by Mr. Robert G.
F. Howard, for 27 years' service as shepherd. Specially mentioned as

an excellent servant in every way, as well as most efficient at his own
work.

Thokas Coulson, Baston, Market Deeping. Recommended by Mr. W. Cave,
for 36 years' service. Specially mentioned as an excellent man with cattle

and general farm vrork.

Thomas Geeen, Dunsby, Bourne. Recommended by Mr. W. E. Wadsley,
for 36 years' service with his father and himself. Specially mentioned
for general knowledge of stock, as having been awarded a prize for

raising the largest number of lambs.

John Haddon, Baston. Recommended by Mr. Cave, for 22 years' service.

Specially mentioned for hedging, thatching, and draining.

William Hammond, Tydd Saint Mary, Wisbech. Recommended by Mr.
H. A. Kilham, for 28| years' service with his father and himself.

Specially mentioned for general knowledge in the management of

breeding stock.

Joseph IIaedwick, Woodthorpe. Recommended by Mr. T. Bower, for 27
years' service on the farm now held.by Mr. Bower. Specially mentioned
as being an excellent man with stock, and as having a general knowledge
of all kinds of agricultural work.

Geoege IIatwaed, Temple Bruer, Grantham. Recommended by Mr. Robert
G. F. Howard, for 25 years' service as a yardman. Specially mentioned
as a good feeder of beasts.

John Hopkins, Dunsby, Bourne. Recommended by Mr. W. E. Wadsley, for

26 years' service. Specially mentioned for excellence in draining,

thatching, and hedging.

Henet Tideswell, Hucknall Torkard. Recommended by Mr. James
Widdowson, for 23 years' service as a good and faithful servant. Specially

mentioned as an excellent man with stock, as well as drilling, thatching,

and stacking.

RoBEET Wylks, Baston, Lincolnshire. Recommended by Mr. W. Cave, for

27 years' service with his father and himself, as a good and excellent

horseman.
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AGEICULTUEAL EDUCATION.

Papers set at Senior Examination, May, 1888.

EXAMINATION IN AGRICULTURE.

Maximum Number of Marks for this Paper, 200. Pass
Number, 100.

Tuesday, May 8th, from 2 p.m. till 5 p.m.

1. In the selection of a farm for profitable occupation, what con-

siderations would influence you in making your clioice 1

2. What indications of natural fertility or poverty of the soil

would you look for 1

3. What are the systems of crop rotation best known and most

generally followed ; and to what circumstances are they respectively

adapted 1

4. What modifications of the four-course system have been of
.

late introduced, and what are the conditions which have occasioned

such modifications ?

5. What are the general principles which underlie all systems of

crop rotation ?

6. Give the names of the principal corn, green, and forage crops

grown in England, with particulars as to

—

(1) The ordinary season of sowing.

(2) The quantity of seed usually sown per acre.

(3) The crop ordinarily produced per acre under good manage-

ment on land suitable to the crop.

(4) The soils most favourable for their growth.

7. Give the names of the more valuable grasses and clovers for

laying down land foi*

—

(a) Permanent pasture.

(6) Seeds for one year's hay.

(c) Seeds for two or three years' ley.

* For the new Regulations for the Senior Examinations, see page cxxxix.
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8 Give particulars of a mixture for any one of these purposes on

a rich loamy soil.

9. How would you judge whether a crop of meadow hay or a crop

of red clover was fit for mowing ?

10. At what distance apart would you drill Avlieat, beans, swedes,

mangolds ?

1 1 . What is a fair day's work on land neither light nor heavy

for

—

A pair-horse team ploughing.

Three horses rolling, roll 7 ft. wide.

Drilling corn, drill 6 ft. 6 in. wide.

Three men filling manure from a dung-heap.

12. What are the most common weeds which are troublesome

and injurious to the farmer ; and what are the means usually taken

to eradicate or subdue them ?

1 3. Give the names of the more important distinct breeds and of

the most successful cross-breeds of cattle and sheep in Great Britain,

and give some notes as to the localities and situations to which cer-

tain breeds are best adapted.

14. Among sheep, specify some long-wooUed and short-wooUed

breeds.

15. What are the average periods of gestation for the following:

The mare.

The cow.

The ewe.

The sow.

16. What is meant by a full-mouthed ewe ?

1 7. What breeds of cattle are most suitable for dairy purposes 1

18. At what age are heifers ordinarily put to the bull 1

19. What is a good average yield of milk from a dairy cow jier

diem for nine months after calving 1

20. Suggest a dietaiy for cows in full milk in winter, assuming

your own conditions as to supply of natural or artificial food.

21. What are the most striking improvements in the general

practice of agriculture in England during the last fifty years 1

Viva Voce Examination in Agriculture.

Wednesday Afternoon, May 9.

Maximum Number of Marks, 100. Pass Number, 50.



Agricultural Education—Examination Papers^ 1888. cxxxi

EXAMINATIOX IN BOOK-KEEPIXG.

Maximum Number op Marks, 200. Pass Number, 100.

Wednesday, May 9th, from 10 a.yn. till 1 i^-m.

A farmer begins the year with 50?. cash, and a stock valued at

1,000/., clear of all liabilities, and during the year makes purchases,

of which the following is a summary :
—

£ s. d.

Lire stock 500 0 0

Cake 150 0 0

Hay and straw 10 0 0

Horse corn, &c. . . . . 25 0 0

Seeds and seed corn . . . , 35 0 0

Implements 10 0 0

Manure 50 0 0

Sundries 30 0 0

ha\ang paid cash by the end of the year for all the above, with the

exception of 50?. stiU owing for cake, and 10?. for sundries. His rent

for the year amounts to 210?., of which 60?. is still owing at its close
;

and he has paid in cash the following expenses :

—

£ s. d.

Kates, taxes, and insurance , , , 28 0 0
Labourers' wages 180 0 0
Incidentals 50 0 0

Own private expenses .... 167 0 0

His receipts for the year are as foUow :

—

£ s. d.

Com 230 0 0

Live stock 1,200 0 0
Wool 30 0 0

Dairy produce ..... 30 0 0

Hay and straw 15 0 0

Keeping 20 0 0

Poultry and simdries . . . , 30 0 0

His stock at the end of the year is valued at 950?., and he has

250?. in cash.

Draw up abstract account showing Profit or Loss on the year's

transactions.

Make out short statement showing amount of assets and lia-

bilities and balance of capital at beginning and end of the year.
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EXAMINATION IN CHEMISTRY.

Maximum Numbee op Marks, 200. Pass Number, 100.

A. General Chemistry.

Thursday, May 10th, from 10 a.m. till 1 p.m.

1 . Give an account of the properties of carbon and charcoal.

2. What are the chief substances in solution in sea-water,

common spring-water, and rain-water, respectively ? How is water

from a pond affected by filtering it through a bed of sand 1

3. How may nitrates be made to yield ammonia ? Calculate the

weight of ammonia which 1000 grs, of sodium nitrate will yield.

(Na = 23, N = 14.)

4. Describe the chemical characters of silica and silicic acid.

What silicates are soluble in water, and how may they be distin-

guished from salts of other acids ?

6. In what substances and in what states of combination does

sulphur most commonly occur in nature ? How can sulpliites, such

as sodium and calcium sulphite, be prepared 1 How do you explain

the antiseptic property of sulphites 1

6. State the composition, general properties, and mode of pre-

paration, of caustic potash. Explain its action with copper sulphate

and ferric chloride respectively.

7. Explain the chemical nature and distinctive properties of

copperas, red lead, alumina, pyroligneous acid, paraffin.

8. State the composition of urea, and explain why it is said to

be carbamide. What chemical changes does it most readily under-

go 1 How can it be made artificially ?

9. What are the chemical relations between cane and grape

sugar 1 What conditions are requisite for the transformation of sugar

into alcohol 1 How can absolute alcohol be obtained ?
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B. Agricultural Cuemistry.

Thursday, May \Oth,from 2 2}-m. to 5 p.m.

1. Illustrate by examples differences of root-range exhilnted by

crops, especially with regard to the constituents they are capable of

taking up from the soil and from manures, and to their place in a

rotation.

2. What are possible causes of " clover sickness "
t Give brief

accounts of any investigations bearing on the subject.

3. Name any special functions which the presence of the fol-

lowing constituents in soils is held to perform :—Oxide of Iron
;

Alumina ; Chlorine
;
Sulphur

;
Magnesia ; Soda ; Silica.

4. In what form or forms does Sugar exist in Swedes and in

Mangels, and in what respective quantities on an average? How
would you determine the amounts analytically ?

5. Compare oxen, sheep, and pigs in respect of relative increase

of live weight to food consumed. What are the chief differences of

composition shown by the excrements in either case ?

6. Describe the chemical nature and methods of preparation of

the following :—Creosote ; Malt
;
Margarine ; Basic Cinder.

7. Describe special uses in agriculture of these materials :

—

Seaweed
;
Shoddy

;
Salicylic Acid ; Boracic Acid ; Shell-sand ; Saw-

dust
;
Gypsum ; Gas Lime

;
Liquid Manure ; Peat.

EXAMINATION IN MENSURATION AND LAND
SURVEYING.

Maximum Number op Marks, 100. Pass Number, 50.

Friday, May \\th,from 2 jy.m. till 5 ^y.ni.

1. The side B C of a triangle A B C is 12-37 chains long
;

the perpendicular from A to B C meets B C in N, where B N, N C
are 8-41 and 3-96 chains in length; the length of A N is 11-08

chains. Draw the triangle to a scale of 5 chains to an inch
; note

the lengths of A B and A C and the number of degrees in the

angles ; and find the area of the triangle in acres, roods, and perclies.

2. An ingot of steel is 3 ft. long, and has a square cross-section

whose side is 10 in.; find its weight, having given that the specific

gravity of steel is 7*8. If the ingot were formed into a rail 30 ft.

long, what would be the area of the cross-section of the rail ?

VOL. XXIV.—S. S. Jc
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3. The diameter of the funnel of a rain-gauge is 4-7 in.; wliat

quantity of water collected by the funnel would indicate a rain-fall of

one -tenth of an inch 1

4. A heap of gravel is made in the usual way on level ground
;

its base is 40 ft. long by 30 ft. wide ; its height is 4 ft. ; the slope

of the sides is 4 vertical to 5 horizontal ; how many cubic yards of

gravel are there in the heap ?

5. If a map were drawn to a scale of 25 in. to a mile, what

number of square yards on the ground would be represented by a

square inch on the map 1 But if the representative fraction of the

scale were ^V^, what number of square yards would now be repre-

sented by a square inch ?

6. On opposite sides of a stream, whose general direction is from

west to east, points A and B are taken 1"64 apart ; on the south

side, at right angles to A B, points A, C, D are taken

in a straight line, A C = 12*55, C D = 5"27 ; a point

E is taken north of C D, such that C E = 6-14, D E
= 4'64. The south side runs nearly along A C, C E
as shown in No. 1. On the north side of the stream

a point F is fixed by the angles F C D = 62°, F D C
= 72°

; the north side is then determined by No. 2.

All the distances ai-e in chains.

Draw a plan of this portion of the stream, on a

scale of one inch to two chains.

7. After having drawn the plan in Q. G, state any

other way that occurs to you of laying down a plan of

that portion of the stream, and mention Ijriefly the

advantages of the method you propose.

8. Points A, B, &c., are taken along a road, the

horizontal distances in chains being as follows :

—

A B = 6-6, B C = 14-4, C D = D E = 5, E F = 7-G
;

the heights in feet of the points A, B, &c., above the

datum line are 95-8, 86-4, 68-7, 67-0, 70-8, 85-2.

Draw a section of the road, distances to a scale of

1 in. equal to 4 chains, lieights 1 in. equal to 10 ft.

If tlie level is placed between A and B, and the

staff held at A reads 2'67
; what will it read when

held at B ?

9. A B C is a ti-iangle, A B = 8G'15 cliains, A C = Gl-4r) chains
;

B bears 21° 20' S. of W. from A, C bears 43° 18' N of W. from A ;

llnd, both by construction and calculation, the area of the triangle

A B 0, and tlio bearing of C from B.

No. 1.

E

0-2() 614

C

0-55

0-47

0-3.5

000

12-5-.

614
205
000

A

Ko. 2.

F

i()-:!a 014
14-73 0 95

12-3G 1'77

8-04 1-23

355 0-41

0-00 0-00

B
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EXAMINATION IN MECHANICS AND NATURAL
PHILOSOPHY.

Maximum Number op Marks, 200. Pass Number, 100.

Friday, May \ \th,from 10 a.7n. till 1 j^.vi,

1. Define the centre of gravity of a body. Mention any one case

in Y/hich the centre of gravity is not a point of the body itself.

Why is it difficult (or impossible) to balance a rod horizontally

on your finger ? Why is the difficulty diminished (or removed) when

a weight is hung from each end of the rod 1

2. A thread, which hangs over a fixed pulley, carries a body at

each end
;
why will the bodies remain at rest if their weights are

equal ? What frictions are there in this case tending to keep the

bodies at rest even when the weights are unequal 1

•3. Show in a diagram how to combine a fixed and a movable

pulley info a system for raising a weight. If it is found liy trial

that when either pulley is fixed (as in Q. 2) a weight of 500 lbs. is

required to lift off" the ground a weight of 460 lbs., what force

would be required to lift a weight of 1 ,000 lbs. off the ground, when
the system shown in your answer to the first part of the question is

used ?

4. When a heavy body, such as the trunk of a tree, is moved

forward on rollers, how much faster than the rollers does the body

tend to advance, and why ?

5. Define a foot-pound and a horse-power.

It is found that by a consumption of 1,200 lbs. of coals a train

of 60 tons can be made to move over 40 miles against a resistance

of 7 lbs. a ton ; how many foot-pounds of work are got out of each

bushel (84 lbs.) of coals consumed 1

6. A body weighing 10 tons is moving at the rate of 30 miles

an hour : how many foot-pounds of work is it able to do against a

resistance ? If the resistance were a constant friction of 8 lbs. a

ton, how far would the body move before being brought to rest ?

7. Describe tlie method of finding the specific gravity of a liquid

by a specific gravity bottle.

If the bottle when full of water is counterpoised by 988 grains

and the counterpoise of the empty bottle, and when full of sulphuric

acid by 1,742 grains and the counterpoise, what is the specific gravity

of the sulphuric acid ?

State briefly how the result would be affected by the buoyancy
of the atmosphere.

Ti 2
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8. Write down the formula which expresses the relation between

the volume, pressure, and temperature of a given quantity of gas,

stating exactly the meaning of each letter which enters the formula.

The volume of a certain quantity of gas is 2,000 cubic inches, when
under a pressure of 2 9 '325 inches of mercury, and when the tempera-

ture is 68° F. (20° C.) ; at what temperature would its volume be

2,500 cubic inches, under a pressure of 26'715 inches of mercury 1

(Temperature of mercury the same in both cases.)

9. Define a unit of heat and its mechanical equivalent.

When a steam-engine lifts a weight of one ton to a height of

386 feet, how many units of heat are consumed in doing this work 1

To what temperature would that number of units of heat raise

10 gallons of ice-cold water.

EXAMINATION IN BOTANY.

Maximum Number of Marks, 100. Pass Number, 50.

Saturday, May 12th, from 10 a.m. to 1 p.m.

1. How would you distinguish a plant from an animal in their

simplest forms 1

2. Describe the methods of multiplication of the vegetable cell.

3. What is, a, protoplasm
;

b, chlorophyll
;

c, cellulose ; and d,

starch 1

4. Describe the structure of the leaf, and explain its function.

5. What are the principal elements of the food of plants ; where

are they obtained ; and by what organs are they appropriated 1

6. What are the external conditions necessary for the germina-

tion of a seed 1

7. What is the structure of a grain of wheat 1 Compare it with

the structui'e of a pea.

8. Describe the organs of reproductiom in the Gymnosperms

;

explain how the o\~ule is fertilised ; and give the names of the gym-

nosperms which are natives of Britain.

9. Give a sketch of the life history of the fungus that causes

mildew in wheat.

10. Name three insectivorous plants ; describe the methods by

which they seize their prey; and explain how tlie insects are utilised

by the plants.

11. State the principal characters of the Gramineoo, Leguminosac,

and Cruciferse.

12. Name and describe the plants A, B, and C, taking the organs,

if present, in tlie following order : root, stem, leaves, bracts, sepals,

petals, stamens, pistil, fruit, and seeds.
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EXAMINATION IN GEOLOGY.

Maximum Number op Marks, 100. Pass Number, 50.

Tuesday, May 8th, from 10 a.m. till 1 p.m.

1. Enumerate some of the different kinds of Soils. Of what are

they composed 1 How did they originate ? Where are they,

respectively, met with ? What is their relative agricultural value 1

2. Write an account of the origin and mode of occurrence of

Natural Springs ; and state under what conditions water may be

expected to be found in common Wells aiid artesian Borings. Give

diagrams in your answer.

3. Of what great classes of Rocks is the Crust of the Earth chiefly

composed ? State the nature and origin of each class ; and refer to

British or other localities for examples of each.

4. Draw a Section across any district, shewing how the form of

ground is dependent upon geological structure. Describe the details

of the Section.

5. Show how attention to the dip of strata will often save

expense both in the first construction and in the future maintenance

of a road carried along a hill-side, through a country composed of

stratified rocks.

6. Which are the best kinds of stone to be used for road-metal ?

Give your reasons for the selection ; and state where these materials

are most likely to be found.

7. Give some account of the different kinds of coal, lignite, and

peat; noticing their composition, external characters, origin, localities,

and uses.

8. Under the several headings of crystalline, massive, bedded,

schistose, and cleaved, tabulate the best known of the different kinds

of Rocks ; and give some notes on their respective origin and the

changes they have undergone.

9. On the accompanying outline map of the British Islands

indicate the distribution, range, and extent of the Carboniferous

System, in its several great stratigraphical groups or Formations.

10. Make a Table of either the Secondary or the Tertiary strata

of England. Explain the meaning and scientific value of the names

you use
;
give notes on the range of the several formations you

mention, and enumerate some of their chief fossils.

11. Give diagrams and descriptions of the geological structure of

either Snowdon and the Malvern Hills, or Arthur's Seat and the

Cotteswolds.

12. Describe the Specimens on the Table,



cxxxviii Agricultural 'Education—Examination Papers, 1888.

EXAMINATION IN ANATOMY AND ANIMAL
PHYSIOLOGY.

Maximum Number op Marks, 100. Pass Number, 50.

Saturday/, May I2th, from 2 p.m. till i j^.m.

1. Given that the movement of the lower jaw of the Ox in

masticating the food differs from that of many other animals, name
an animal from which it most differs, and state the advantages con-

nected therewith.

2. Describe the action of the saliva on tlie food, and name the

principal glands which secrete the fluid, and the parts of the mouth
where their ducts open,

3. Name the stomach into which the food first enters in rumi-

nating animals, and describe its function in facilitating digestion.

State also the names and functions of the other stomachs, particu-

larising the one in which digestion is completed.

4. Name the chief muscles which assist in tlie inspiration and

expiration of air in breathing, and say in wliat essential particulars

expired air differs from inspired.

5. Give the number, names, and relative position of the muscles

attached to the eyeball of the Horse, naming tliose wliich in the

several movements of tlie eyes act simultaneously and in pairs, and

which do not.

6. Describe the position and general structure of the kidneys,

and name the chief difference in their size and form, comparing

those of the Ox with the Sheep. State also the course which the

urine takes to be expelled from the body.

7. Give the period of utero-gestation in the several animals of

the farm.

8. Describe the so-called natural position of a foetus at the

time of parturition, and say in which animal, the Mare or Cow,

labour is the soonest completed. State also the average time it

occupies in each of these animals.

9. Give the names of the several membranes which envelope the

foetus in utero, and name the difference which exists in the attach-

ment of the outermost-placed one to the inner surface of the uterus

in the Mare and Cow.
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KEGULATIONS AS TO SENIOR PEIZES

AND CERTIFICATES.

[The following Neto Regulations for these Prizes and Certifi-

cates were approved by the Council on June 27, 1888, and v:ill

come into force for the examination to be held in May 1889.]

1. An Examination of Candidates for the Society's Senior Prizes

and Certificates is held annually in the month of May at the

Society's House, 12, Hanover Square, London, W. The next Ex-
amination will take place in the week commencing May 6, 1889.

2. Forms of entry may be obtained of the Secretary, and must be

returned to him duly filled up on or before March 31 preceding the

Examination.

3. A Deposit of \L must be paid by each candidate at the time of

making his entry. This Deposit w'll be returned to all candidates

attending for examination at the proper time, but will in other cases

be forfeited, unless an explanation satisfactory to the Council be re-

ceived before the first day of the examination.

4. The examinations will be conducted by means of written

papers, and by a vivd voce examination.

5. The successful candidates will be placed in two classes, and

arranged in order of merit.

6. Certificates, to be termed first- and second-class certificates,

will be granted to candidates placed in the first and second class :

such certificates will specify the subjects in which the candidates

shall have satisfied the Examiners.

7. In order to obtain a Jirst-class certificate, a candidate must

satisfy the Examiners in the Practice of Agriculture, Book-keeping,

Chemistry, Land Surveying, and Agricultural Engineering.

8. Each candidate obtaining a first-class certificate will thereby

become a Life Member of the Society.

9. The following prizes will be awarded to candidates placed in

the first class for aggregate merit :—First Prize, 25?. ; Second Prize,

; Third Prize, \0l. ; Fourth Prize, 51.
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1 0. In order to obtain a second-class certificate, a candidate must

satisfy the Examiners in the Practice of Agriculture, and also

in three of the four following subjects, all of which must be bond

fide attempted :—Book-keeping, Chemistry, Land Surveying, and

Agricultural Engineering.

11. A candidate may ofier himself for examination in one or

more of the following subjects, viz. :—Botany, Geology, and Anatomy.

Any knowledge which he may show of tliese subjects will be counted

to his credit in the general classification, provided that he shall

have fulfilled the foregoing conditions, and provided that the know-

ledge of these optiotial subjects does not fall below the standard

fixed as a minimum in each of such subjects.

1 2. A candidate who does not obtain half the maximum number

of marks in any of the subjects in which he is examined will be

considered as failing in that subject. The maximum number of marks

obtainable in each subject is as follows :—

Agriculture 200 Land Surveying .... 200

„ viva voce exami- Agricultural Engineering 200

nation 100

Book-keeping 200

Chemistry 200

Botany 100

Geology 100

Anatomy 100

By Order of the Council,

ERNEST CLARKE, Secretary/.

12, Hanover Square, London, AV
June 27, 1888.

SYLLABUS OF SUBJECTS FOR THE
SENIOR EXAMINATION.

I. PRACTICAL AGRICULTURE.

II. BOOK-KEEPING.

To exhibit, by working out in proper technical form, a given series of

iniRginnry transactions, a knowledge ot the use of the "Cash Book" and the

"Journal," and the preparation of a Profit and Loss Account, and Balanci-

ulieet, as the result of such imaginary transactions.



Senior Examination : Syllabus of Subjects. cxli

nr. GENERAL CHEMISTRY.

Definition and classification of elements. Occurrence in nature and
leading characters of the elements most commonly met with. Preparation
and properties of common products of inorganic chemistry (such as the
mineral acids, alkalies, salts, &c.). The Laws of chemical combination.
Explanation of equivalence and quantivalence. Distinction of chemical and
mechanical compounds. Laws of gaseous difl^ision. The atmosphere.
Theory of combustion. Qualitative and quantitative analysis of atmospheric
air. Qualitative analysis of common inorganic substances. Quantitative

analysis in simple cases (such as the determination of strength of solutions,

pro})ortions of acids and bases in simple salts) by volumetric and gravimetric

methods. Ultimate organic analysis by combustion. Proximate analysis by
solvents

;
dialysis and fractional distillation. Definition of compound radi-

cles. The chemical characters of cyanogen and its most common compounds,
urea, and uric acid. Saccharine and amylaceous compounds. Fermentation.
Ordinary alcohol and ether, and the most common compound ethylic ethers.

Oxalic acid, lactic acid, acetic acid and its homologues, fats, glycerine, and
soap. Paraffin. Phenol. Turpentine and resin. Tannin. Albumen.
Gelatine.

2f^.B.—In this section exact knowledge of general principles and typical

compounds is expected, rather than diffuse information.

IV. AGRICULTURAL CHEmSTRY.

Chemical composition and analysis of soils. Chemical properties of soils.

Pliysical properties of soils. Chemical and other effects of ploughing, sub-

soiling, and draining. Paring and burning. The use of lime, marl, and
s'.iell-sand in Agriculture. Means of improving the soil by the use of

Manures. Vegetable Manures. Animal Manures. Farm-yard Manure.
Liquid Manure. Sewage of Towns. Night-soil. Artificial Manures. Guano.
(Composition of Peruvian guanos and phosphatic guanos. Adulteration of

guano and the means of detecting it.

The various forms in which bones are used in Agriculture. Superphos-
phate of lime

;
composition, value of difl'erent samples, analysis and deter-

mination of their commercial value. Nitrate of soda, common salt, sul-

]ihiite of ammonia, soot, &c. Chemical phenomena of germination; func-

tions of leaves and roots. Forms in which the organic elements, carbon,

hydrogen, oxygen, nitrogen, sulphur, and phosphorus enter into plants.

The inorganic constituents of plants
;

potash, soda, lime, phosphoric

acid, &c. Composition of the ashes of plants.

Spring-water, River-water, and Sea-water. Properties of good and bad
driiiliing waters. Irrigation.

The properties and composition of milk, cream, butter, and cheese.

Composition and nutritive value of different kinds of food grown on the

Fiirui. Practical and commercial value of diffi;rent kinds of oil-cake.

Mauurial value of different kinds of food.
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V. MENSURATION AND LAND SURVEYING.

Ordinary rules of superficial and solid mensuration. Volume of a pris-

moid. Applications to practical questions. Estimation of weights of bodies

whose dimensions and specific gravity are known.
Land surveying by chain. Plotting from field book, and determination

of areas surveyed. The simpler " ground problems."

Levelling and plotting from field book.

Trigonometrical siu-veying, and determination of heights and distances

by Theodolite ; as essential to this, solution of plain triangles by the aid of

Logarithmic Tables,

VI. AGRICULTURAL ENGINEERING.

a. Mechanics.

Centre of gravity
;
stability of structiu-es. The lever ; toothed wheels

;

pulleys and ropes; wrapping connectors; winches; difi"erential pulleys.

Laws of motion. Strength of materials, tensile, compressive, torsional, and
transverse; elastic limit; ultimate strength. Work; horse-power; animal

and human power. Friction of surfaces and axles ; lubrication.

h. Heat.

Nature of beat ; thermometer ; absolute zero
;

specific heat ; latent

heat; the unit of heat. Total heat of water; as ice, water, and steam.

Conduction, convection, and radiation of heat. Mechanical equivalent of

heat. Principle of combustion. Quantity of beat generated by combustion.

Modes of transforming heat of combustion into power.

c. Air.

Composition of air. Properties ofair
;
elasticity, specific lieat. Barometer

;

moistm-e ; movement. Winds. Wiudmills. Office of air in combustion

;

quantity required,

d. Water.

Composition. Weight. Height ofcolumn to balance atmosphere. Flow
of water. Friction of water in pipes and channels. Usual speeds of flow.

Power derived from falls of water. Water-wheels ; turbines ; water-

pressure engines; pumps. Potable water. Sources of supply. Means of

purification. Storage,

e. Steam Engine.

Construct ion of an ordinary portable-engine boUer, of a Cornish boiler and

its setting. Fittings of a boiler. Construction of the stationary and portable

steam-engine. Single cylinder. Double cylinder. Compound. Slide-valve.

Expansion valve. Cylinder. Piston-rod, Glands. Connecting-rod. Crank
and crank shaft. Fly-wheel. Bearings. Pet cocks. Lubrication, Steam
and fuel consumed per horse-power,

f. Gas and Petroleum Engines.

Principle of action. Construction of valve-gear. Sources of loss. Fuel

and water required per horse-power.
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ff. Agricultural Implements.

On tlie mode of action and the general principles involved in the construc-

tion of farm implements. The adjustments of implements for diflerent de-

scriptions of work. Lubrication. Working or wearing parts.

1. Cultivating Implements actuated by Steam Powee.

2. HoKSE-cuLTiVATiNG IMPLEMENTS.—Ploughs of various kinds. Culti-

vators or Grubbers. Harrows. Rollers. Scrubbers.

3. Sowing Implements.—Drills. Manure and water drills. Broadcast
barrows. Broadcasters. Manure distributors. Potato Planters.

4. Hoeing Implements.—Horse-hoes. Scufflers.

5. Implements employed in securing Ckops.—Reaping machines of all

kinds. Mowing machines. Hay-makers. Horse-rakes. Elevators. Potato-

raisers.

6. Oaeeiages.—Carts and waggons.

7. Implements for preparing Crops foe Market.—Thrashing ma-
chines. Winnowing machines. Corn screens. HummeUers. Hay and
Straw Presses.

8. Implements for preparing Crops for Home Consumption.—Mills.

Chaff-cutters. Pulpers. Turnip-cutters. Cake-breakers. Cooking appa-
ratus.

9. Dairy Implements.—Cream separators. Churns. Butter workers.

Cheese tubs. Curd mills. Setting-pans. Refrigerators.

10. Implements and Appliances used in Land Improvement.—Drain-
age instruments. Lime-kilns. Arrangements of shafting, pullej s, clutches

&c., for farm machinery at homesteads.

11. Silage Appliances.

Students must be prepared to point out the various adjustments, working
parts, merits, faults, and uses of the above-named implements. They must
also be prepared to answer questions upon the character and quality of the

work done, as well as upon the construction of the implements themselves.

Questions will be set upon all parts of the above syllabus of Agri-
cultural Engineering, but it is not contemplated that a candidate shall answer
more than half the questions put. Formal proofs of theorems ivill not be re-

quired, and credit will be givenfor j^ractical knmvledge shoivn.

VII. BOTANY.
The structure of plants.

The organs of plants and their functions.

The life of plants.

The diseases of plants.

The chemical composition of plants.

The function of manures.

The useful, useless, and injurious plants of Agriculture.

The classilication of plants.

N.B,— Candidates are required to identify three plants, and to describe

them in a scientific manner.
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VIII. GEOLOGY.

Nature and objects of Geological Science.

Chief minerals entering into the composition of rocks.

Origin and composition of rocks.

General principles of the classification of rocks.

Subdivisions ot the stratified rocks, and their geographical distribution

in the British Islands.

Geological distribution of Fossils.

Characteristic Fossils of the Chief Formations.
The different kinds of soils, their origin and formation.

Relation of Strata to water supply and drainage.

Origin of springs.

The various mineral manures, their characters and mode of occurrence.

The weathering and disintegration of rocks.

Permeable and impermeable rocks.

Different kinds of building stones and road materials.

Distribution of the various economical substances.

N.B.— Candidates tvill be required to give the names of rocks, minerals, and
fossils.

IX. ANATOMY AND ANIMAL PHYSIOLOGY.

Classification of the animal kingdom as applied to Domesticated
Animals.

Comparative osteology of the animals of the farm, inclusive of the

arrangement of the bones in the formation of the skeleton.

Composition, structure, and use of bone, cartilage, ligament, and tendon.

The formation and classification of joints.

Structure and function of muscle, voluntary and involuntary.

General anatomy of the brain and nervous system. Voluntary and
involuntary motion.

Structure and functions of the circulatory organs in Mammals. Heart,

arteries, capillaries, veins.

Composition and properties of the blood, chyle, and lymph.
Structure and function of the several organs of respiration. Animal

heat. Normal and abnormal temperature.

General structure of the reproductive organs—male and female.

Impregnation, pregnancy, and parturition of domesticated animals.

Leading peculiarities in the digestive organs of the different classes of

animals.

Development and structure of teeth. Dentition as indicating the age of

animals of the farm.

Appropriation of food and water by the processes of digestion, assimila-

tion, absorption, and nutrition. Secretory and excretory organs.

Disposal of excess of nutritive matter ; waste of body, how effected and
how repaired.

Structure and functions of the integumental parts of the body. Skin,

mucous membrane, and horny substance.

Structure and functions of the organs of sight and hearing.

N.B.— The knowledge of Anatomical facts and Physiological principles re-

quired of candidates in this sectiu7i is 7iot more than may be acquired hy

the thorough mastery of elementary treatises which include the mbjectt

above prescribed.
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MEMORANDA.
Addiik-i!1 of LeTteiH.- The Society's office being situated in tlio postal district designated by tlie

letter 'W., Members, in tlielr correspondence with the Secretai'y, are requested to subjoin

that letter to the usual address.

Gkxkral Mektixg in London, Thursday, December 13, 1888, at noou.

Gexbhal Meeting in London, Wednesday, Mtjy 22, 1889, at noon.

Country Meeting in Windsor Great Park, weels commencing June 2i, 1889.

MonthlV Council (for transaction of business), at noon on the first Wednesday in every month,
excepting January, September, and October: open only to Members of Council and
Governors of the Society.

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 flrst Wednesday in November ; anil from the first Wednesday in December to the first

Wednesday in February.

Office Houhs.—10 to i. On Saturdays 10 to 2.

Diseases of Cattle, Sheep, and Pigs.—Members have the privilege of applying to the Vete-
rinary Committee of the Society, and of sending animals to the Royal Veterinary College,
Camden Town, N.W.—(A statement of these privileges will be found on page cxiix. in
this Appendix.)

Chemical Analysi.«i.—The privileges of Chemical Analysis enjoyed by Members of the Society
will be found stated in this Appendix (page cxlvi.).

Botanical and Entomological Privileges.—The Botanical and Entomological Privileges en-
joyed by Members of the Society will be found stated in this Appendix (pages cli. and
clii.).

Subscriptions.—1. Annual.—The subscription of a Governor is £5, and that of a Member £1,
due in advance on the Ist of January of each year, and becoming in arrear if unpaid by
the 1st of June.

2. For Life.—Governors may compound for their subscriptions for future years by
paying at once the sum of £50, and Members by paying £10. Governors and Members
who have paid their annual subscription for 20 years or upwards, and whose payments
are not in arrear, may compound for future annual subscriptions, that of the current year
inclusive, by a single payment of £25 for a Governor, and £5 for a Member. No Governor
or Member can be allowed to enter into composition for life until all subscriptions due by
him at the time shall have been paid.

No Governor or Member in arrear of his subscription is entitled to any of the privileges
of the Society.

Payments.—Subscriptions may be paid to the Secretary, in the most direct and satisfactory

manner, cither at the office of the Society, No. 12, Hanover Square, London, W., or by means
of crossed cheques in favour of the Secretary, or by postal orders, to be obtained at any of

the principal post-offices throughout the kingdom, and made jiayable .it the Vere Street
Office, London, W. In obtaining postal orders care should be taken to give the postmaster
the correct name of the Secretary of the Society (Ernest Clarke), otherwise the payment may
be refused to him at the post-ofllce on which such order has been obtained ; and when
making remittances it should bo stated by whom, anil on whose account, they are sent.
Cheques should be crossed " London and Westminster Bank."

Oil application to the Secretary, forms may be obtained for authorising the regular
payment, by the bankers of individual members, of each annual subscription as it falls

due. Members are particularly invited to avail themselves of these Bankers' orders, in
order to save trouble both to themselves and to the Society. When payment is made to the
London and Westmiiuter Bank, St. James's Square Brancli, ai tlie bankers of the Society,

it will be desirable that the Secretary should be advised by letter of such payment, in order
that the entry in the bankers' book may be at once identified, and the amount posted to the
credit of the proper pe.-sjn. No coin can be remitted by post, unless the letter be registered.

New Members.—Every candidate for admission into the Society must be proposed 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 meeting, or by letter addressed to the

Secretary, Forms of Proposal may be obtained on application to the Secretary. The
Secretary will inform new Members of their election by letter.

Membera may obtain on application to the Secretary copies of an abstract of the
Charter and Bye-laws, of a Statement of the General Objects, (to., of the Society, of

Chemical, Botanical, and Veterinary Privileges, and of other printed papers connected
With special departments of the Society's business.
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{ApplicaMe only to the case of Persons rrho are rwt commerciaUij engaged in the

manufacture or sale of any substance sentfor Analysis.)

The Council have fixed the following rates of Charges for Analysis to be made by the Con-
sulting Chemist for the bond-fide and sole use of Members of the Society, itembers have also

the privilege of sending samples for Analysis on behalf of any fanning company of which they
may be directors or managers, providcl that the substances so sent shall be for use on the
farm of the Company and not for sale to other persons. Members of the Society are also

allowed to send to the Society's Laboratory for analysis, at the same scale of fees, any manures
and feeding stuffs which are to be used by their outgoing tenants, or which they propose to
give free of cost to their occnpjing tenants.

These analyses are giyen on the undemanding that they are required for the individual and
sole benefit of the Member applying for them, and must not be used for other persons, or for

commercial purposes. Except in case of dispute, the analyses and reports must not be com-
municated to either vendor or manufacturer. Land or Estate Agents and others sending
samples for analysis on behalf of their principals are only entitle<l to do so when the latter

are themselves Members. The names of the principals should in such cases be given.

To avoid all unnecessary correspondence. Members are p^icularly requested, when apply-
ing to the Consulting Chemist, to mention the kind of analysis they require, and to quote its

number in the subjoined schedule.
The charge for analysis, together with the cost of the carriage of the specimens (if any).

must be paid to the Consulting Chemist at the time of application.

Xo.
1.—An opinion of the genuineness of bone-dust or oU-cake (each sample) . . . 2j. M.
2.—^An estimate of the value (relatively to the average samples in the market) of sul-

phate and muriate of ammonia and of the nitrates of potash and soda ... 5j,

3.—An analysis of guano ;
showing the proportion of moisture, organic matter, sand,

phosphate of lime, alkaline salts and ammonia, and an estimate of its value, pro-
vided the selling price of the articles to be analysed be sent with it . . . lOi.

4.—An analysis of mineral superphosphate of lime for soluble phosphates only, ami an
estimate of its value, provided the selling price of the article to be analysed be
sent with it hi,

6.—An analysis of superphosphate of lime, showing the proportions of moisture, organic
matter, sand, soluble and insoluble phosphates, sulphate of lime, ami ammonia,
and an estimate of its value, provided the selling price of the article to be analysed
be sent with it

'
. 10»,

6.—An analysis, showing the value of bone-dust or any other ordinary artificial

manure, provided the seUiag price of the manure to be analysed be sent with it. 10*,

7.—An analysis of limestone, showing the proportion of lime 7j.

8.—An analysis of limestone, showing the proportion of lime and magnesia . . . VU.

9.—An analysis of limestone or marls, showing the proportion of carbonate, phosphate,
and sulphate of lime and magnesia, with sand and clay Ifllf,

10.—Partial analysis of a soil, including determinations of clay, sand, organic matter,
and carbonate of lime IQf.

11.—Complete analysis of a soil £3

12.—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 ; and an opinion of its

feeding and fattening or milk-producing properties lOi.

13.—Analysis of any vegetable product 10».

14.—Analysis of animal products, refuse substances used for manures, &c. . from lOf. to £1

15.—Determination of the "hardness " of a sample of water before and after boiling , 6*

16.—Analysis of water of land-drainage, and of water used for irrigation ... £1

17.—Analysis of water used for domestic purposes , £1 10*.

18.—Determination of nitric acid in a sample of water lOi.

19.—An analysis of a sample of milk (to assist Members in the management of their

Dairies and Herds, bond fide for their own information and not for trade purposes,

or for use in connection with the Sale of Food and Drugs Acts) ..... &/.

S1.—Examination of viscera for metallic poison . , £J2j.

21.—Examination of viscera complete, for metals and alkaloids £5 St.

•;._Personal consultation with the Consulting Chemist. (The usual hours of attend-

ance, Momlay exceptetl, will be from 11 to 3, but to prevent disappointment it is

suggested that Members desiring to hold a consoltation nith the Consulting
Chemist shotUd write to make an appointment) U..

33.—Consultation by letter U.

•4.—Consultation necessitating the writing of three or more letters Vk.

T' ' ' r\- of the Society is at 12. Hanover Square. London, to •
" 1!- i-;the

Cnii i-t. Dr. .1. Al"GL"STL".s VoELrKKl^ req«e»ts that all lettirs an .
• iiro

ujjil . I from Members of the Society whn are entitled to avail t i lie

fore.' x . .. .yes should be directed. Cheques and Postal Orders should be i.; . . L' ;iion-

and Westminster Bank,"
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GUIDE TO THE PURCHASE OF ARTIFICIAL MANURES
AND FEEDING STUFFS.

Feeding Cakes.

1. Linseed-calce should be purchased as " Pure," and the insertion of this

word on the invoice should be insisted upon. The use of such words as
" Best," " Genuine," &c., should be objected to by the purchaser.

2. Rape-cake for feeding purposes should be guaranteed " Pure," and
purchased by sample.

3. Decoi-ticated Cotton-cake should be guaranteed " Pure," and purchased

by sample,

4. Undecorticated Cotton-cake should be guaranteed " Pure," and pur-

chased iy sample.

N.B.—All feeding cakes should be purchased in good condition, and the

guarantee of the vendor should be immediately checked by a fair sample
(taken out of the middle of the cake) being at once sent for examination to a
competent analytical chemist. The remainder of the cake from which the
sample sent for examination had been taken should be sealed up in the presence
of a witness, and retained by the purchaser for reference in case of dispute.

Artificial Manures.

1. Raw or Green Bones or Bone-dust should be purchased as "Pure"
Raw Bones guaranteed to contain from 45 to 48 per cent, of tribasic phos-

phate of lime, and to yield not less than 4 per cent, of ammonia.
2. BoiledBones should be purchased as " Pure " Boiled Bones guaranteed

to contain from 55 to 60 per cent, of tribasic phosphate of lime, and to yield

not less than 1 per cent, of ammonia,
3. Dissolved Bones are made of various qualities, and are sold at various

prices per ton ; therefore the quality should be guaranteed under the heads
of soluble phosphate of lime, insoluble phosphate of lime, and nitrogen or its

equivalent as ammonia. The purchaser should also stipulate for an allow-

ance for each imit per cent, which the dissolved bones should be found on
analysis to contain less than the guaranteed percentages of the three sub-

stances already mentioned.

4. Mineral Superphosphates should be guaranteed to be delivered in a
sufficiently dry and powdery condition, and to contain a certain percentage of

soluble phosphate of lime, at a certain price per unit per cent., no value to be
attached to insoluble phosphates.

5. Compound Artificial Manures should be purchased in the same manner
and with the same guarantees as Dissolved Bones.

6. Nitrate of Soda should be guaranteed by the vendor to contain 95
per cent, of pure nitrate.

7. Sulphate of Ammonia should be guaranteed by the vendor to contain
not less than 24 per cent, of ammonia.

8. Peruvian Guano should be sold under that name, and guaranteed to be
in a dry and friable condition, and to contain a certain percentage of ammonia.

N.B.—Artificial manures should be guaranteed to be delivered in a suffi-

ciently dry and powdery condition to admit of distribution by the drill. A
sample for analysis should be taken, not later than three days after deliver}',

by emptying several bags, mixing the contents together, and filling two tins

holding about half a pound eacli, in the presence of a witness. Both the tins

should be scaled, one kept by the purchaser for reference in case of dispute,
and the other forwarded to a competent analytical chemist for examination.
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INSTRUCTIONS FOR SELECTING AND SENDING
SAMPLES FOR ANALYSIS.

ARTIFICIAL MANURES.—Take a large handful of the manure from three

or four bags, mix the whole on a large sheet of paper, breaking down with the

hand any lumps present, and fold up in tinfoil, or in oil-silk, about 3 oz. of

the well-mixed sample, and send it to 12 Hanoveh Square, W., b)- post ; or

place the mixed manure in a small wooden or tin box, which may be tied by

string, but must not be sealed, and send it by post. If the manure be very

wet and lumpy, a large boxful, weighing from 10 to 12 oz., should be sent

either by post or railway.

Samples not exceeding 4 oz. in weight may be sent by post, by attaching

two penny postage stamps to the parcel.

Samples not exceeding 8 oz., for three penny postage stamps.

Samples between 8 and 12 oz. can be sent by parcel post for threepence.

The parcels should be addressed : Dr. J. Augustus Voelcker, 12 Han-
over Square, London, W., and the address of the sender or the number of

mark of the article be stated on parcels.

The samples may be sent in covers, or in boxes, bags of linen or other
materials.

SOILS.—Have a wooden box made 6 inches long and wide, and from 9 to

12 inches deep, according to the depth of soil and subsoil of the field. Mark
out in the field a space of about 12 inches square; dig round in a slanting

direction a trench, so as to leave undisturbed a block of soil with its subsoil

9 to 12 inches deep ; trim this block or plan of the field to make it fit into the

wooden box, invert the open box over it, press down firmly, then pass a spade

under the box and lift it up, gently turn over the box, nail on the lid, and send

it by goods or parcel train to the laboratory. The soil will then be received

in the exact position in which it is found in the field.

In the case of very light, sandy, and porous soils, the wooden box may be

at once inverted over the soil and forced down by pressure, and then dug out.

WATERS.—The water, if possible, should be sent in a glass-stoppered

Winchester half-gallon bottle, which is readily obtained in any chemist and

druggist's shop. If Winchester bottles cannot be procured, the water may be

sent in perfectly clean new stoneware spirit-jars, surrounded by wickerwork.

For the determination of the degree of hardness before and after boiling, only

one quart wine-bottle full of water is required.

LIMESTONES, MARLS, IRONSTONES, AND OTHER MINERALS.—
Whole pieces, weighing from 3 to 4 oz., should be sent enclosed in small linen

bags, or wmpped in paper. Postage 2d., if under 4 oz.

OILCAKES.—Take a sample from the middle of the cake. To this end

break a whole cake into two. Then break off a piece from tlie end where the

two halves were joined together, and wrap it in paper, and send by parcel

post. The piece should weigh at least from 10 to 12 oz. If sent by railway,

one (|uarter or half a cake should be forwarded, carriage prepaid.

FEEDING MEALS.—About 3 oz. will be sufficient for analj-sis. Enclo.se

the meal in a small linen bag. Send it by post.

On forwarding samples, separate letters should be sent to the Laboratory

specifying the nature of the information required, and, if possible, the object

in view.
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a^cmbcca' ilctccinarp l^ritjilcgcje?.

I.—Visits of a Professor of the Royal Veterinary College.

1. Any Member of the Society who may desire professional attendance and special

aduce in coses of disease among his cattle, sheep, or pigs, should apply to the Secretary'

of the Society, or to the Principal of the Royal Veterinary College, Camden Town,
London, N.VV.

2. The remuneration of the Veterinary Surgeon or a Visiting Inspector will be
2/. 2s. each day as a professional fee, and the charge for personal expenses, when such

have been incurred, which will in no case exceed one guinea per diem. He will also be

allowed to charge the cost of travelling, including railw.ay fare, and one shilling per

mile if by road, to and from the locality where his services may have been required.

The whole or any portion of these charges may, however, in case of serious or extensive

outbreaks of contagious disease, be remitted, so far as the Members of the Society are

concerned, at the discretion of the Council, on such step being recommended to them
by the. Veterinary Committee.

3. The Consulting Veterinary Surgeon or Visiting Inspector, on his return, will

report to the Member, and, through the Principal of the Royal Veterinary' College, to

the Veterinary Committee, in writing, the result of his observations and proceedings
with reference to the disease ; which Report will be laid before the Council.

4. When contingencies arise to prevent a personal discharge of the duties, the

Principal of the Royal Veterinary College may, subject to tlie approval of the Vete-
rinary Committee, name some competent professional person to act in his stead, who
shall be remunerated at the same rate.

II.

—

Consultations without Visit.

Personal consultation with Veterinary Inspector . . lOs. Brl.

Consultation by letter 10s. Gd.

Post-mortem examination, and report thereon . . . 21s. OJ.

A return of tlie number of applications from Members of the Society during each half-

year is required from the Consulting Veterinary Surgeon.

III.

—

Admission of Diseased Animals to the Royal Veterinary
College, Camden Town, N.W. ; Investigations and Reports.

1. All Members of tlie Society have the privilege of sending cattle, sheep, and pigs
to the Infirmary of the Royal Veterinary College, on the following terms, viz. by
)>aying for tlie keep and treatment of cattle 10s. Gd. per week each animal, and for

sl\eep and pigs, 3s. Gd. per week.
2. A detailed Report of the cases of cattle, sheep, and pigs treated in the Infirmary

of the Colle<;e, or on Farms in the occupation of Members of the Society, will be fur-

nished to the Council quarterly; and also .special reports from time to time on any
matter of unusual interest which may come under the notice of the Officers of the
College.

3. An annual grant of 200/. is made b_v the Society to the Royal Veterinary College
in aid of the further development of Cattle Pathology. In order to assist the authori-
ties of the College in making tlic necessary investigations, Memliers of tlie Society are
pnrticularly requested to send to the College any diseased animals (cattle, sheep, or

swine) which they would otherwise destroy as useless, and also any specimens of dis-

eased parts of an unusual character. In the event of living animals being sent, it

will be necessary to telegraph to the College at Camden Town the time of their arrival
lit a London station, so that a van may be sent to meet them. The expense of transit
w ill be defrayed by the Royal Veterinary College.

IV.

—

Visits of Provincial Veterinary Surgeons.

The following Veterinary Surgeons have been appointed, at diHercnt centres in

England and Wales, for the purpose of enabling Members of the Society to consult
them with regard to the diseases of cattle, sheep, and pigs.

County, Name and Address.

Antrlesey TTugli Jones, Brynarron, Langefni.
bedford Henry Crofts, Harper Street, Heill'oril.

Bjrks Henry AUuutt, Tliaiiies Street, WiiKljor.
Brecon John Price, Brecon.
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Bucks
Cambridge
Cardigan
Carmarthen
Carnarvon
Chester .

Cornwall
Cumberland
Denbigh

.

Derby
Devon .

Dorset .

Durham .

Essex

County,

Flint
Glamorgan
Gloucester
Hants
Hereford

, Herts .

Hunts
Kent
Lancaster
Leicester
Lincoln (South)
Lincoln (Mid)
Lincoln ( North)
Merioneth
Metropolis and Middlesex
Monmouth
Montgomery .

Norfolk .

Northampton
Northumberland and Wi
Notts
Oxford (North) .

Oxford (South) .

Pembroke
Salop
Somerset
Stafford .

Suffolk .

Surrey .

Sussex (East)
Sussex (West)
Warwick
Wilts .

Worcester
York (East Riding)
York (North Riding)
York (West Riding)

c^tniorla:

Name and Address.

G. A. Leppcr, Aylesbury.
(J. A. Banham, Downing Street, Cambridge.
Not yet appointed.

Ditto.

R. Roberts, Market Street, Abergele.
W. Lewis, 1 South Street, Nantwich Road, Crewe.
Thos. Olver, Truro.
John Bell, Lonsdale Street, Carlisle.

K. Roberts, Market Street, Abergele.
Not yet appointed.
W. Penhale, Barnstaple.
AV. Vessey, Weymouth.
John E. Pecle, 8 New Elvet, Durham.
James Taylor, Vengewell Hall, Wix, Manningtree.
R. Roberts, Market Street, Abergele.
Charles Moir, Cardiff. [Cirencester.
Professor Nicholson Almond, Royal Agricultural College.
J. D. Barford, 57 Above Bar, Southampton.
W. Good, 30 Mill Street, Ludlow.
W, Wilson, Berkhampstead.
A. T. Sprague, Kimbolton.
W. A. Edgar, Westfield House, Dartford.
J. B. Polding, Red Lion Street, Burnley.
John Wiggins, Market Harbro".
Captain B. H. Russell, Grantham.
Charles Hartley, 4 Norman Place, Lincoln.
J. B. Greswell, Mercer Row, Louth.
Evan Wynne Williams, 1 Queen's Row, Dolgelly.
Royal Veterinary College, Camden Town.
G. Lewis, Monmouth.
James M'Cavin, Montgomery.
Frederick Low, Norwich.
T. J. Merrick, Castilian Street, Northampton.
C. Stephenson, Sandyford Villa, Newcastle-on-Tyne.
Mr. Frank H. Gibbings, Albert Square, Derby Road,
Chas. N. Page, Banbury. [Nottingham.
J. P. S. Walker, Oxford.
Not vet appointed.
W. E". Litt, Shrewsbury.
T. D. Broad, Broad Street, Bath.
Harry Olver, Trescoe, Tamworth.
J. Worsley, Ipswich.
J. L. Lupton, Richmond.
R. A. Stock, Lewes.
I. H. Callow, Horsham.
Osborn Hills, Leamington.
H. Hussey, Devizes.
H. R. Perrins, Upper Butts, Worcester,
.lames Jebson, Yapham Grange, Pocklington.
W. Barker, Middlesborough.
Joseph Carter, 28 Great Horton Road, Bradford.

Members may obtain the attendance of a Provincial Veterinary Surgeon in any case

of disease by paying his travelling expenses (which include railway fares, and Is. per

mile if by road, including the return journey), and the cost of his visit, which will be

at the following rate, viz. :

—

£ s. d.

When the whole day is occupied 1 10 0

\Vlien half a day or less is occupied 0 15 0

Personal consultation with Veterinary Surgeon . . , 0 10 0

Consultation by letter . . . . . . . .050
Post-mortem examination and report thereon . . .10 0

A return of the number of applications from Members of the Society during each

half-year, embodying a statement of those cases which may be of public interest, is

rc(|uired from each Provincial Veterinary Surgeon. These half-yearly reports should

reach the Secretary by the end of May and November respectively.



a^fmtjccisi* 25otamcai ^tMkqe^.
The Council have fixed the following rates of charge for the examination, b.v

the Society's Consulting Botanist, of Plants and Seeds, for the bond fide and in-

dividual information and benefit of Members of the Society (not being seeds-

men).
The charge for examination must be paid at the time of application, and

the carriage of all parcels must be prepaid.
No.
1.—A report on the purity, amount, and nature of foreign materials,

the perfectness and germinating power of a sample of seed . Is.

2.—Determination of the species of any weed or other plant, or of any
epiphyte or vegetable parasite, with, a report on its habits, and
the means for its extermination or prevention

ii.—Eeport on any disease affecting farm crops . .... Is.

4.—Determination of the species of a coUectionof natural grasses found
in any district, with a report on their habits and pasture value . 5s.

jV.B.—The Consulting Botanist's Reports on Seeds are furnished to enable

Members,—jNnxhasers of seeds and corn for agriculttiral or horticultural

j/urjwses,—to test the value of what they bug, and are nut to be used or made
availablefor adrer'tising or trade purposes.

PURCHASE OF SEEDS.
The purchaser should obtain from the vendor, by invoice or otherwise, a

proper designation of the seed he buys, with a giiarantee that it contains not
more than a specified amount of other seeds, and is free from ergot, or, in the
case of clovers, from dodder, and of the percentage of seeds that will germinate.

The germination of cereals, green crops, clovers, and timothy grass should
be not less than 90 per cent. ; of foxtail, not less than 60 per cent. ; of other

grasses, not less than 70 per cent.

The Council strongly recomraend that the purchase of prepared mixtures
should be avoided, and that the different seeds to be sown should be purchased
separately.

IXSTRUCTIONS FOR SELECTING AND SENDING SAMPLES.
I. Slkds.

In sending seed or com for examination the utmost care must be taken to

secure a fair and honest sample. In the case of grass-seeds, the sample should
be drawn from the centre of the sack or bag, and in all cases from the bulk
delivered to the purchaser and not from the purchased sample. When bought
by sample the whole or part of that sample should be sent.

When it is considered necessary to secure legal evidence, the sample should
be taken from the bulk and placed in a sealed bag in the presence of a reliable

witness who is acquainted with the identity of the bulk, and care should be
taken that the purchased sample and bulk be not tampered with after delivery,

or mixed or come in contact with any other sample or stock.

One ounce of grass and other small seeds should be sent, and two ounces
of cereals or larger seeds. The exact name under which each sample ha.s been
bought should be sent with it.

Grass-seeds should be sent at least FOUR weeks, and cloi-er-seeds TWO
WEEKS before theg are required, and they should not he sown until the report

1ms been received.

II. Plakts.
In collecting specimens of plants, the whole plant should be taken up, and

the earth shaken from the roots. If possible, the plants must be in flower or
fruit. They should be packed in a light box, or in a firm paper parcel.

Specimens of diseased plants or of parasites should be forwarded as fresh as

possible. They should be placed in a bottle, or packed in tinfoil or oil-silk.

All specimens should be accompanied with a letter specifying the nature of
the information required, and stating any local circumstances (soii, situation,

&c.) which, in the opinion of the sender, would be likely to throw light on the
inquiry.

Parcels or letters containing seeds or plants for examination (carriage or
postage prepaid) must be addressed to Mr. W. Carruthers, F.R.S. 44 Central
Hill, Norwood, London, S.E.
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The Council have fixed the charge of 2s. 6i. for the determination of the

species of any insect, worm, or other animal which, in any stage of its life,

injuriously affects farm-crops, with a report on its habits, and suggestions as to

1 he methods of prevention and remedy.

Portions of the plants injured should accompany the' specimens of the

insects.

All Specimens should be sent in tin or wooden boxes, or in quills, so as to

prevent injury in transmission.

Parcels or letters containing specimens (carriage or postage paid) must be

addressed to Miss E. A. Ormerod, F.R.Met.Soc., Torrington House, Holywell

Hill, St. Albans.

Free admission to the Show-Yard and to the Grand Stands at the Country

Meetings, during the time the Show is open to tlie public, b}' tickets issued by

the Secretary ; Exhibition of Live Stock and Implements at the Country

Meetings at a reduced charge ; the Journals of the Society which belong to the

year for which their subscription has been paid transmitted by post, free of

charge, to their address
;
analyses of Manures, Feeding Stuffs, &c., made at a

reduced charge by the Consulting Chemist (pp. cxlvi to cxlviii), and examination

of Plants and Seeds by the Consulting Botanist (p. cli), and of Insects, &c., by

the Consulting Entomologist (p. clii) ; the liberty of consulting the books in tlie

Library and to use the Reading Room ; leave to report the outbreak of disease

among cattle, sheep, and pigs, and to request the personal attendance of one of

the Society's Veterinary Inspectors
;
power of sending cattle, sheep, and pigs to

rhe Royal Veterinary College on payment of a small sum for keep and treat-

ment (pp. cxlix and cl).

No member in arrear of his subscription is entitled to any of the privileges

of the Society.

All Members belonging to the Society are bound to pay their annual sub-

scriptions, until they shall withdraw from it by notice in writing to the

Secretary.

Journal.—The Parts of the Society's Journal are published half-yearly, and

(when the subscription is not in arrear) they are forwarded by post or carrier to

Members, or delivered from the Society's office to Members or to the bearer of

their written order.

The back numbers of the Journal are kept constantlj' on sale by the pub-

lisher, John Murray, 50a Albemarle Street, W.

All communications intended for the Society should be addressed to

the Secretary, at the House of the Society, 12 Hanover Square, London, W.
Replies by Telegraph cannot be sent unless paid for in advance, and cannot

be guaranteed in any case.
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