This work is licensed under a Creative Commons Attribution 4.0 International License.

Thank you for using eradoc, a platform to publish electronic copies of the Rothamsted
Documents. Your requested document has been scanned from original documents. If you find
this document is not readible, or you suspect there are some problems, please let us know and
we will correct that.

Yields of the Field

Experiments 1878

ROTHAMSTED
R ES EARCH Full Table of Content

Memoranda of the Field Experiments at Rothamsted May
1878

Rothamsted Research

Rothamsted Research (1879) Memoranda of the Field Experiments at Rothamsted May 1878 ; Yields

Of The Field Experiments 1878, pp 1 - 23 - DOI: https://doi.org/10.23637/ERADOC-1-242

https://doi.org/10.23637/ERADOC-1-242

pp1


http://www.era.rothamsted.ac.uk/eradoc/
http://www.era.rothamsted.ac.uk/eradoc/book/242
http://www.era.rothamsted.ac.uk/eradoc/book/242
https://creativecommons.org/licenses/by/4.0/

This work is licensed under a Creative Commons Attribution 4.0 International License.

MEMORANDA

OF THE

OF THE

CONDUCTED ON THE -

AT

ALSO A STATEMENT OF THE

OF THE

MAY, 1878,

CONTENTS.

Origin, Scope, and Plan of the Rothamsted Experiments
Lists of Papers published C &
Experiments on Permanent Meadow Land; The Park ..
Experiments on Barley; Hoos Field

Experiments on Wheat; Broadbalk Field ..
Experiments on Oats; Geescroft Field

Experiments on Beans; Geescroft Field ..

Experiments on Clover; Hoos Field

Experiments on Turnips; Barn Field

Exzperiments on Sugar-beet; Barn Field ..
Experiments on Mangold-Wurgel; Bamn Field .
Experiments on Potatoes; Hoos Field

Experiments on Rotation; Agdell Field ..

Cropping, &c., of the Arable Land not under Experiment ..

1)

._ =3 = e

Experiments with diff descriptions of Wheat; Foster's Field ..

ORIGIN, PLAN, AND RESULTS

FIELD EXPERIMENTS

FARM OF JOHN BENNET LAWES, Esq,

| ROTHAMSTED, HERTS;

PRESENT AND PREVIOUS CROPPING, ETC.,

ARABLE LAND NOT UNDER EXPERIMENT.

Pace

. 87

10
11
12

. 13-14

15

.. 16-17

18
19
20
21

. 223

https://doi.org/10.23637/ERADOC-1-242

pp 2


https://creativecommons.org/licenses/by/4.0/

This work is licensed under a Creative Commons Attribution 4.0 International License.

—

ts._ == = = ——— —— - - = e

https://doi.org/10.23637/ERADOC-1-242 pp 3


https://creativecommons.org/licenses/by/4.0/

This work is licensed under a Creative Commons Attribution 4.0 International License.

r'»,-

(3)

ORIGIN, SCOPE, AND PLAN,

OF THE

ROTHAMSTED

EXPERIMENTS.

TaE following statement of the origin, scope, and plan, of the Rothamsted Investigations, was drawn up in answer to a circular
letter issued by a Committee appointed to arrange for the commemoration of the twenty-fifth anniversary of the establishment of
the First Experimental Station in Germany (Mockern), which was held in Leipzig in September 1877. The precise form of
the statement depended on the order and form of the questions to which it is an answer. It has already been published in
German, almost in full, with the series of reports of other Experimental Stations, which was issued at the time of the Jubilee
Meeting.! It has been thought that it would be of some interest as an introduction to the Memoranda of the Plan and Results
of Field Experiments annually issued at Rothamsted, and which here follow it. To the general statement, which, with a few
slight alterations correcting it up to date, is given in the form in which it was originally drawn up, are appended lists of the titles
of all the papers already published, with full reference to the Journals in which they appeared.

Mr. Lawes was the founder of the Rothamsted Experimental
Station. He commenced experiments with different manuring
substances, first with plants in pots, and afterwards in the field,
soon after entering into possession of his hereditary property at
Rothamsted? in 1834. The researches of De Saussure on vegeta-
tion were the chief subjects of his study to this end. Of all the
experiments so made, those in which the neutral phosphate of
lime, in bones, bone-ash, and apatite, was rendered soluble by
means of sulphuric acid, and the mixture applied for root-craps,
gave the most striling results. The results obtained on a small
scale in 1837, 1838, and 1839, were such as to lead to more
extensive trials in the field in 1840 and 1841, and subse-
quently.

In 1843 more systematic field experiments were commenced,
and a barn, which had previously been partially applied to
to laboratory purposes, became almost exclusively devoted to
agricultural investigations, The foundation of the Rothamsted
Experimental Station may be said to date from that time
(1843).

The Rothamsted station has up to the present time been
entirely disconnected from any external organization, and has
been maintained entirely by Mr. Lawes. He has further set
apart a sum of £100,000, and certain areas of land, for the con-
tinuance of the investigations after his death,

In 1854-5 & new laboratory was built, by public subscription
of agriculturists, and presented to Mr. Lawes, in July 1855,
from which date the old barn-laboratory was abandoned, and
the new one has been occupied.

From June 1843, up to the present time, Dr. J. H. Gilbert
has been associated with Mr, Lawes, and has had the direction
of the laboratory.

The number of assistants and other helps has inereased from
time to time. At first only one laboratory man was employed ;
but very soon a chemical assistant was necessary, and next a
computer and record-keeper.

During the last twenty-five years the staff has consisted of—

One or two, and sometimes three, chemists.

Two or three general assistants. One of these is usually
employed in routine chemical work, but sometimes in more
general work. The chief occupation of the general assistants

(") Die landwirthschaftlichen Versuchs-Stationen Organ.

is to superintend the field experiments—that is, the making of
the manures, the measurement of the plots, the application of the
manures, and the harvesting of the crops; also the taking of
samples, the preparation of them for preservation or analysis,
and the determinations of dry matter, ash, &. These assistants
also superintend any experiments made with animals. There
are now more than 25,000 bottles of samples of experimentally-
grown vegetable produce, of animal products, of ashes, or of
soils, stored in the laboratory.

A botanical assistant is also occasionally employed, with
from three to six boys under him, and with him is generally
associated one of the permanent general assistants, who at other
times undertakes the botanical work.

Two or three (for some time past three) computers and
record-keepers have been occupied in caleulating and tabu-
lating field, feeding, and laboratory results, copying, &e.

One, and sometimes two, laboratory men are employed.

Besides the permanent laboratory staff, chemical assistance is
frequently engaged in London, or elsewhere; and in this way,
for some years past, Mr. R. Richter, of Berlin, has been almost
constantly occupied with analytical work sent from Roth-
amsted.

The field experiments, and occasionally feeding experiments,
also employ a considerable but a very variable number of
agricultural labourers.

Nothing has been done at Rothamsted in the way of manare-, .

feeding-stuff-, or seed-control.
The investigations may be classed under two heads:—

I.—TF1e1p ExpERIMENTS, EXPERINENTS ON VEGETATION, &O.

The general scope and plan of the field experiments has
been :—

To grow some of the most important erops of rotation, each
separately, year after year, for many years in succession on the
same land, without manure, with farmyard-manure, and with a
great variety of chemical manures; the same deseription of
manure being, as & rule, applied year after year on the same
plot. Experiments on an actual course of rotation, with dif-
ferent manures, have also been made. In this way field expe-
riments have been conducted as follows:—

Band sxii. 1877,

* Rothamsted is in Hertfordshire, twenty-five miles from London, on the Midland Railway ; station, Harpenden.
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On Wheat, thirty-five years in succession; 18 acres, 35 plots,
many of which are duplicates of others.

On Barley, twenfy-seven years in guccession; 4% acres,
23 (or 29) plots.

On Oats, ten years (including one year fallow); 4 acre, 6 plots.

On Wheat, alternated with fallow, twenty-seven years ; 1
acre, 2 plots.

On different descriptions of Wheat, eleven years; 4-8 acres
(each year in a different field), now more than 20 plots.

On Beans, thirty-two years (including one year Wheat and
five years fallow) ; 1} acre, 10 plots. Also twenty-seven years;
5 plots, 1 acre.

On Beans, alternated with Wheat, twenty-eight years; 1 acre
10 plots. -

On Clover, with fallow or a corn-crop intervening, twenty-
cight years ; 3 acres, 18 plots.

On Turnips, twenty-eight years (including three years’
barley) ; about 8 acres, 40 plots.

On Sugar Beet, five years ; about 8 acres, 40 plots.

On Mangel Wurzel, two years (in progress); about 8 acres,
40 plots,

On Potatoes, two years (in progress); 2 acres, 10 plots.

On rotation, thirty-one years; shout 23 acres, 13 plots.

On permanent grass-land, twenty-three years; about T acres,
20 plots.

Comparative experiments with different mamures have also
been made on other descriptions of soil, in other Toealities.

Samples of all the experimental crops are taken, and brought
to the laboratory. Weighed portions of each are partially
dvied, and preserved for future reference or analysis. Dupli-
cate weighed portions of each are dried at 100° C., the dry
matter determined, and then burnt to ash on platinum sheets in
cast-iron muffies, The quantities of ash are determined and
recorded, and the ashes themselves are preserved for reference,
or analysis,

Tn & large proportion of the samples the nitrogen is deter-
mined.

Tn selected cases, illustrating the influence of season, ma-
nures, exhaustion, &e., complete ash analyses have been made,
numbering in all more than 500.

Also in selected cases, illustrating the influence of season
and manuring, quantities of the experimentally-grown Wheat
grain have been sent to the mill, and the proportion and com-
position of the different mill-products determined.

Tn the case of Sugar Beet the sugar, by polariscope, has in
most cases been determined.

In the case of the experiments on the mixed herbage of per-
manent grass land, besides the samnples taken for the determi-
nation of chemical composition (dry matter, ash, nitrogen, woody
fibre, fatty matter, and composition of ash), carefully averaged
samples heve frequently been taken for the determination of the
botanical composition. In this way, on four occasions, at in-
tervals of five years—viz, in 1862, 1867, 1872, and 1877—a
sample of the produce of each plot was taken, and submitted to
careful botanical separation, and the percentage by weight of
each species in the mixed herbage determined. Partial separa-
tions have also been made in other years,

TNVESTIGATION OF Sorrs,

Samples of the soils of most of the experimental plots have
been taken from time to time, generally to the depth of 9, 18,
and 27 inches, but sometimes to twice this depth. In this way
nearly 600 samples have been taken, submitted to partial me-
chanical separation, and portions of the mould have been care-
fully prepared and preserved for enalysis, In a large propor-
tion of the samples the loss on drying at different temperatures,

and at ignition, has been determined. In most tho nitrogen
determinable by burning with sods-lime has been estimated.
In some the carbon, and in some the nitrogen as nitrie acid,
have been determined. Some experiments have also been made
on the comparative absorptive capacity (for water and ammonia)
of different soils and subsoils. The systematic investigation of
the amount and condition of the nitrogen, and of some of the
more important mineral constituents, of the soils of the different
plots, and from different depths, is now in progress or contem-
plated. -
RAINFALL AND DBAINAGE.

Almost from the commencement of the experiments the
rainfall has been measured—for twenty-four years in a gange
of one-thousandth of an sicre area, as well as in an ordinary
small funnel-gauge of 5 inches diameter. From time to time
the nitrogen, as ammonia and as nitric acid, hag been deter-
mined in the rain waters.

Three *drain gauges,” also of one-thousandth of an acre each,
for the determination of the quantity and composition of the
water percolating respectively through 20 inches, 40 inches, and
60 inches depth of soil (with its subsoil in matural state of
consolidation) have also been constructed. A more numerous
ceries of smaller * drain gauges,” arranged for the investigation
of the influence of different crops and of different manures, are
in course of construction. Hach of the differently manured
plots of the permanent experimental Wheat-field having a
separate pipe-drain, the drainage-waters have frequently been
collected and analysed.

Professor Frankland has determined the nitrogen, as am-
monia, a8 nitric acid, and as organic nitrogen, and also some
other constituents, in many samples both of the rain and of
the various drainage waters collected at Rothamsted ; and
Dr. Voelcker bas determined the combined nitrogen, and
also the incombustible constituents, in many of the drainage
waters.

Anoust oF WaTER TRANSPIRED BY PrANTS.

Tor several years in succession, experiments were made to
determine the amount of water given off by plants during their
growth, In this way various plants, including representatives
of the gramineous, the leguminous, and other families, have
been experimented npon. Similar experiments have also been
made with various trees.

Borantoar CEArAcTERISTICS, &C.

Having regard to the difference in the character and amount
of the constituents assimilated by plants of different botanicel
relationships, under equal external conditions, or by the same
deseription of plants, under varying conditions, observations have
been made on the character and range of the roots of different
plants, and on their relative development of stem, leaf, &e.
Tn the case of various crops, but more especially with Wheat and
Beans, samples have been taken at different stages of growth,
and the composition determined, in more or less detail, some-
times of the entire plant, and sometimes of the separated parts.
Tn o few cases the amounts of dry maiter, ash, nitrogen, &e.,
in the above-ground growth of a given aves, ot different stages
of development, have been determined. The amounts of stubble
of different crops have also occasionally been estimated.

AssTMILATION 0F FREE NITROGEN.

Experiments wero made for several years in succession fo
determine whether plants assimilate free or uncombined nitrogen,
and also various eollateral points. Plant§ of the gramineous,
the loguminous, and of other families were operated upon, The
[ late Dr. Pugh took a prominent part in this inquiry.
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IT.—ExperivenTs oN ANmaLs, &c.

Experiments with the animals of the farm were commenced
early in 1847, and have been continued, ab intervals, up to the
present time.

The following points have been investigated :—

1. The amount of food and of its several constituents con-
sumed in relation to & given live weight of animal within a
given time.

9. The amount of food and of its several constituents con-
sumed to produce a given amount of increase in live weight.

8. The proportion and relative development of the different
organs or parts of different animals.

4. The proximate and ultimate composition of the animals
in different conditions as to age and fatness, and the probable
composition of their increase in live weight during the fattening
process.

5. The composition of the solid and liquid excreta (the
manure) in relation to that of the food consumed.

6. The loss or expenditure of constituents by respiration and
the cutaneous exhalations—that is, in the mere sustenance of
living meat-and-manure-making machine.

The general plan of experimenting was as follows :—

To provide data as to the amount of food or its several con-
stituents consumed in relation a given live weight of animal
within a given time, and to produce a given amount of increase
in live weight, several hundred animals—oxen, sheep, and
pigs—have been experimented upon. Selected lots of animals
were supplied, for many weeks, or for months consecutively,
with weighed quantities of foods, selected and allotted accord-
ing to the special point under inquiry. The composition of
the foods was determined by ansalysis. The weights of the
animals were taken at the commencement, at intervals during
the progress, and at the conclusion of the experiment.

The amount and relative development of the different organs
and parts were determined in two calves, two heifers, fourteen
bullocks, one lamb, 249 sheep, and fifty-nine pigs.

The percentage of water, mineral matter, fat, and nitrogenous
substance, were determined in certain separafed parts, and in
the entire bodies, of ten animals—namely, one calf, two oxen
one lamb, four sheep, and two pigs. Complete analyses of the
ashes, respectively, of the entire carcases, of the mixed internal
and other offal parts, and of the entire bodies, of each of these
ten animals have also been made.

From the data provided, as just described, as to the chemical
composition of the different descriptions of animal, in different
conditions as to age and fatness, the composition of the increase
whilst fattening, and the relation of the constituents stored up
in increase to those consumed in food, have been estimated.

To ascertain the composition of the manure in relation to
that of the food consumed, oxen, sheep, and pigs have been
experimented upon.

In the case of oxen, the food and litter (sometimes with an
acid absorbent), were weighed, sampled, and analysed; the
animals were fed in boxes, for periods of from five to nine weeks,
and the total dung produced was well mixed, weighed, sampled,
and analysed. The constituents determined in the food and
litter on the one hand, and in the dung on the other, were dry
matter, ash, and nitrogen.

In the case of sheep no litter was used; the animals were
kept in lots of five, on rafters; through which (but with some
little loss) the solid and liquid excreta passed on to & sheet-zine
flooring at such an incline that the liquid drained off at once
into carboys containing acid, and the solid matter was removed
two or three times daily, and also mixed with acid. The
constituents determined in the food and manure were dry
matter, mineral matter, sometimes woody fibre, and nitrogen.

In the case of pigs, individual male animals were experimented
upon, each for periods of three, five, or ten days only. Each
animal was kept in a frame, preventing it from turning round,
and having a zinc bottom, with an outlet for the liquid to run
into & bottle, and it was watched night and day, and the void-
ings carefully collected as soon as passed, which could easily
be done, as the animal never passed either fmces or urine
without getting up, and in getting up he rang a bell, and so
attracted the notice of 'the attendant. The constituents deter-
mined were, in the food and faces, dry matter, ash and nitrogen,
and in the urine, dry matter, ash, nitrogen, and urea.

The loss or expenditure of constituents, by respiration and
the cutaneous exhalations, has not been determined directly,
that is by means of a respiration-apparatus, but only by differ-
ence, that is, by calculation, founded on the amounts of dry
matter, ash, and nitrogen, in the food, and in the (increase)
feeces, and urine, '

Independently of the points of inquiry above enumerated,
the results obtained have supplied data for the consideration of
the following questions : —

1. The characteristic demands of the animal body (for nitro-
genous or non-nitrogenous contituents of food) in the exercise
of muscular power.

2. The sources in the food of the fat produced in the animal
body.

3. The comparative characters of animal and vegetable food
in human dietaries.

* SUPPLEMENTARY INVESTIGATIONS.

In conjunction with Professor Way, an extensive investigation
was undertaken on the application of town sewage to different
crops, but especially to grass, The amount, and the composi-
tion, of both the sewage and the produce grown were determined,
and in selected cases the composition of the land drainage-
water was also determined. Comparative experiments were
also made on the feeding qualities of the differently grown
produce, the amount of increase yielded by oxen, and the
amount and composition of the milk yielded by cows, being
determined. In this inquiry part of the analytical work was
performed at Rothamsted, but most of it by Professor Way in
London.

The chemistry of the malting process, the loss of food
constituents during its progress, and the comparative feeding
value of barley and malt, have been investigated.

Although many of the results of the investigations above
enumerated have already been published, a large proportion
as yet remains unpublished.

B3

https://doi.org/10.23637/ERADOC-1-242

pp 6


https://creativecommons.org/licenses/by/4.0/

This work is licensed under a Creative Commons Attribution 4.0 International License.

o

(=]

10.

11

12.

13.

14.

15.

16

17.

18.

e

(6)

The following lists give the titles of the papers already published, arranged in two series, and within each series arranged
in chronological order; and they show in what Journal each paper appeared.

Seres L—Rerorts or Frerp Exrermvents, EXPERIMENTS ox Veceration, &c. PusLisaep 1847—1878 INCLUSIVE.

. Agricultural Chemistry (Jour. Boy. Ag. Soc. Eng,

vol. viii, p. 226) .. e . 1847

. Agricultural Chemistry, Turmp Cultu.re (Jour. Roy.

Ag. Soc. Eng,, vol. viti, p. 494) . . 1847

. Experimental Investigation into the Amount of Water

Given Off by Plants during their Growth, especially
in relation to the Fixation and Source of their various
Constituents (Jour. Hort. Soc. Lond., vol. v., p. 38) 1850

. Report of some Experiments undertaken at the

suggestion of Professor Lindley, to ascertain the
Comparative Evaporating Properties of Evergreen
and Deciduous Trees (Jour. Hort. Soc. Lond., vol.
vi, p. 227) .. o c . 1851

. Agricultural Chemistry, especmlly in relatwn fo the

Mineral Theory of Baron Liebig (Jour. Roy. Ag.
Soc. Eng., vol. xii, p. 1) .. . & . 1851

. On the Amounts of and Methods of Estlmatmg,

Ammonia and Nitric Acid in Rain-water (Report of
the British Association for the Advancement of
Science for 1854) .. o B . 1854

. Report of the Right Hon. the Earl of Leicester, on

the Experiments, conducted by Mr. Keary, on the
Growth of Wheat upon the same land for four suc-
cessive years, st Holkham Park Farm (Jour. Roy.
Ag. Soc. Eng,, vol. xvi,, p. 207) .. & .. 1855

+ On some points connected with Agricultural Chemis-

try ; being a reply to Baron Liebig’s *Principles
of Agricultural Chemistry” (Jour. Roy. Ag. Soc.
Eng,, vol. xvi,, p. 411) © .. 1855

. On the Growth of Wheat by the Lois Weedon System,

on the Rothamsted Soil; and on the Combined

Nitrogen in Soils (Jour. Roy. Ag. Soc. Eng., vol.

xvil,, p. 582) © @ - . 1856
On some points in the Composition of Wheat Gram

its Products in the Mill, and Bread (Journal of the

Chemical Society of London, vol. x., p. 1) . 1857
On the Growth of Barley by Different Manures

continuously-on the Same Land ; and on the Posi-

tion of the Crop in Rotation (Jour. Roy. Ag. Soc.

Eng,, vol. xviii, p. 45¢4) .. 0 o0 . 1857
Report of Experiments with different Manures on

Permanent Meadow Land, with Tabular Appendix

(Jour. Roy. Ag. Soc. Eng., vols. xix,, p. 552, and

xx., pp. 228 and 398) 1858-9
Report of Experiments on the Growth of Red Clover

by different Manures (Jour, Roy. Ag. Soc. Eng,, vol

xxi, p. 178) .. o . . 1860
On the Sources of the Nxtrogen of Vegetatlon w1th

special reference to the question whether Plants

Assimilate Free or Uncombined Nitrogen.—Ab-

stract (Proceedings of the Royal Society of London,

vol. x,, p. 544) - 0 . 1860
On the Application of Dlﬂ'erent Ma.nures to D1ﬂ’erent

Crops, and on their Proper Distribution on the Farm 1861
On some Points in connection with the Exhaustion of

Soils,—Abstract (Report of the British Association

for the Advancement of Seience for 1861) .. 1861
On the Sources of the Nitrogen of Vegetation, with

special reference to the question whether Plants

Assimilate Free or Uncombined Nitrogen (Philo-

sophical Transactions, part 2, 1861) ® . 1861
Report of Experiments made at Rodmersham, Kent, on

the Growth of Wheat by different Descriptions of

20.

21,

22,

23.

2.

25.

26.

a7,

28.

29.

30.

3L

32,

33.

84,

85.

36.

37,

38,

39.

40.

Manure for several years in succession on the same
land (Jour. Roy. Ag. Soc. Eng,, vol. xxiii,, p.31) .. 1862

, The Effects of Different Manures on the Mixed

Herbage of Grass Land (Jour. Roy. Ag. Soc. Eng.,

vol. xxiv,, p. 131) .. m . 1863
On the Sources of the N1trouen of Vegetatlon mth

special reference to the question whether Plants

assimilate Free or Uncombined Nitrogen (Jour.

Chem. Soc., new series, vol. 1. ; entire series, vol. xvi.) 1863
Liebig and the « Mineral Theory” (note, extracted

from a paper by Messrs, Lawes and Gilbert, Jour.

Roy. Ag. Soc. Eng., vol. xxiv., part 2) . .. 1863
Further Report of Experiments with Different Ma-

nures on Permanent Meadow Land (Jour. Roy. Ag.

Soc. Eng., vol. xiv., part 2) = - .. 1863
Report of Experiments on the Growth of Wheat for

Twenty Years in Succession on the same land

(Jour. Roy. Ag. Soc. Eng,, vol. xxv., parts 1 and 2) 1864
On the Selection of Artificial Manures for the Sugar-

cane .. ® . 1864
Preliminary Notlce of Resnlts on ﬂm Composmon

of Wheat grown for twenty years in succession on

the same land (Report of the British Assocation for

the Advancement of Science for 1867) .. . 1867
On the Home Produce, Imports, and Consumptmn of

Wheat (Jour. Roy. Ag. Soc. Eng,, vol. vi,, s.s., part 2) 1868
Exhaustion of the Soil in relation to Lendlords’

Covenants, and the Valuation of Unexhausted Im-

provements (read before the London Farmers’ Club,

April 4, 1870) 0 o . 1870
Seientific Agriculture with a view to Proﬁt (read be-

fore the Maidstone Farmers’ Club, Dec. 15, 1870) 1870
Reports of Experiments on the Influence of varions

Manures on different Species of Plants (Proceedings

of the Royal Horticultaral Society) .. ” .. 1870
Effects of the Drought of 1870 on some of the Experi-

mental Orops at Rothamsted (Jour. Roy. Ag. Soc.

Eng., vol. vii,, 8.5, part 1) . o . 1871
Notes on Clover Slckness (Jour Roy Hort. Soc,
vol. iii.) x & . 1871

Report of Expenments on the Growth of Barley for
Twenty Years in Succession on the same land
(Jour. Roy. Ag, Soe. Eng,, vol. ix., s.s., parts 1 and 2) 1873

Unexhausted Tillages and Manures, with reference
to the Landlord and Tenant (Ireland) Act, 1870 .. 1874

On the more frequent Growth of Barley on Heavy Land
(read before the London Farmers’ Club, Feb. 1 ,1875) 1875

On the Valuation of Unexhausted Manures (Jour.

Roy. Ag. Soc. Eng,, vol. xi, 88, part 1) ., . 1875
Note on the Ocenrrence of “Fairy Rings” (Jour
Linn. Soc., Botany, vol. xv,, p. 17) .. @ . 1875

On some points in conneetion with Vegetation (Ad—
dress delivered at South Kensington in the Chemical
Seetion of the Science Conferences) e .. 1876

On Rainfall, Evaporation, and Percolation (Proceed-
ings of the Inst. of Civil Engineers, vol, xiv., part 3) 1876

Freedom in the Growth and Sa'e of the Crops of the
Farm, considered in relation to the interests of
the Landowner and the Tenant Farmer (Jour. Soc.

Arts, December 14, 1877) . ® x . 1877

On Nitrification ; & Report of Expernnents made in
the Rothamsted Laboratory (Jour, Chem. Soc.,
January, 1878) “ o . 1878
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Series IL—REporTs oF ExPERINENTS oN THE FEEDING OF ANtMALS, SEWAGE Urrisation, &o.
Pusriseep 1849—1877, worusive,

. Agricultural Chemistry : Sheep Feeding and Manure,

Part I (With Tabular Appendix in 1856.) (Jour.
Roy. Ag. Soc. Eng,, vol. x,, p. 276) - . 1849

- Report of Experiments on the Comparative Fattening

Qualities of Different Breeds of Sheep; Hampshire
and Sussex Downs (Jour. Roy. Ag. Soc. Eng,
vol. xii,, p, 414) . . . . 1851

. Report of Experiments on the Gomparatlve Fatteumg
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EXPERIMENTS ON THE GROWTH OF LEGUMINOUS CROPS.

L —Brans, Pras, axp Tanrs—GEEsceorr Fierp,

Ezprrivents on the growth of Leguminous corn-crops (beans,
Peas, and taves), with different descriptions of ‘manure, were
commenced in 1847, about nine acres being devoted to the
purpose.

Experiments with Beass were continued: for thirteen consecu~
tive seasons, to 1859 inclusive; but, during the later years, the
crop fell off very much, and the land became very foul.

In 1860 the land was fallowed.

In 1861 & crop of wheat, without manure, was taken.

In 1862 beans were again sown, but with some variation in
the manuring,

In 1863 the land was fallowed.

In 1864, 5, 6, 7, 8, and 9, beans were grown, with much the
same manures on the same plots, each year, as in 1862,

In the winter of 1869-70, 5000 1bs. of fresh burnt lime were
applied per acre, over all the plots.

In 1870 beans were grown with the same manures on the
respective plots as in 1864-69.

In October 1870 winter beans were sown (without manure),
but the plants were to so great an extent destroyed by the
severe weather which followed, that, in April 1871, the crop
was ploughed up, and the land left fallow.

During the winter and early spring of 1871-2, the land was
80 wet that it could not be prepared in time for sowing. If
was therefore left fallow for 1872, at the end of May subsoiled
to a depth of about 12 inches, and re-plonghed in July. The
winter and early spring of 1872-3 were also so extremely wet,
that it was again impossible to prepare the land in time for
sowing; it was, however, ploughed up:towards the end of
March, again left fallow, and re-ploughed in July and October
(1878). On February 2, 1874, the land was again set with Beans,
but without manure. In 1875 Beans were re-sown, with the
same manures on the respective plots as in 1864-1870; but
owing to the wetness of the land in the first instance, and the
subsequent hindrance by other spring sowing, they were not
put in until April 1 and 2. The wetness of the winter 1875-6,
again prevented the preparation of the land in due time; and,
though the manures were sown, and the land ploughed, it was
left fallow during the summer of 1876, Winter Beans were
put-in (drilled), without further manuring, early in October,
1876, For the present crop (1878), the usual manures were
sown, and beans were drilled on February 26,

The general result of the experiments with Brans has been
that mineral constituents used 2s manure (more particularly

potass), increased the produce very much during the early

years; and, to a certain extent, afterwards, whenever the season
was favourable for the crop. Ammonia-salts, on the other hand,
produced very little effect; notwithstanding that a Leguminous
crop contains two, three, or more times as much nitrogen as &
Graminaceous one grown under similar conditions as to soil, &e
Nitrate of soda has, however, produced marked effects. But
Leguminous crops grown too frequently on the same land seem
to be peculiarly subject to disease, which no conditions ‘of
manuring that we have hitherto tried seem to obviate,

Experiments with Pras were soon abandoned, owing to the
difficulty of kéeping the land free from weeds, and an alternation
of Beans and Wrsar was substituted ; the beans being manured
much as in the experiments with the same crop grown eontinu-
ously as above described. But the wetness of the winter of
1871-72 prevented the sowing of the Beans for the season
of 1872; and again the wetness of the autumn and winter of
1872-3 prevented the sowing of the wheat until April 4, 1878,
when Nursery wheat was put in, which, however, did not come
to maturity, but was cut in the middle of September, yielding-
about 27 cwts. of gross produce per acre, containing too little
corn to be worth thrashing. The land was ploughed in October
1878, and sown with beans February 3, 1874, On October 23,
1874, wheat was sown without manure.. Beans should have
been sown in 1876 ; indeed, the manures were sown, but, for the
reason stated above, the land was left fallow; and wheat was
put in October 24 (1876). In 1878 Beans were drilled, on
February 26, with the usual manures.

In alternating WaEAr with Beaxs, the remarkable result had
been obtained, that nearly as much wheat, and nearly as much
nitrogen, were yielded in eight crops of wheat in alternation
with the highiy nitrogenous beans, as in sixteen crops of wheat
gfown consecutively without manure in snother field, and also
nearly as much s were obtained in a third field in eight crops
altérnated with bare fallow. .

Experiments with Tares, like those with Peas, were soon
abandoned, and for the same reasons. Beans were at first sub-
stituted, with some variation in the deseription of the manures
employed ; but this experiment has likewise been abandoned for
some years, i
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EXPERIMENTS ON THE GROWTH OF LEGUMINOUS CROPS—continued.

IL.—Rep Crovar (Trifolium pratense)—Hoos Freup.

Expeervexts on the growth of Clover, with. many different
descriptions of manure, were commenced in 1849, and, with the
oceasional interposition of a corn-crop, or fallow, have been con-
tinued up to the present time.

As with other Leguminous crops, the result was, that mineral
constituents applied as manure (particularly potass) consider-
ably increased the early crops; whereas ammonia-salts had

< little or no beneficial effect, and were sometimes injurious.

It may be added that, even up to the present, the beneficial
effects of long previous applications of potass are apparent when
there is any growth at all. To go a little more into detail :—

In the first year, 1849, the crops were throughout very heavy ;
especially with mineral, and without nitrogenous manure.

In autumn 1849 wheat was sown, and in spring 1850 Red
Clover. In 1851 small cuttings were taken; and in 1852,
though the crops were not heavy, there was by no means-a
failure. Since that time, however, all attempts to grow clover
year after year on the same land have failed to give anything
like a full crop, or a plant which would stand the usual time on
the ground. Small cuttings were obtained in the autumns of
1855 and 1859 from seed sown in the spring of those years, and
small but rather heavier cuttings in June and August 1865, from
seed sown in 1864.

On two occasions (1851 and 1854) heavy dressings of
Farmyard dung were applied to some of the plots; and in
1854 some received a dressing of 20 tons of dung, and
5000 lbs. of lime, per acre,

_"On some portions of the land Clover was sown 10 times duriJig

the 28 years, 1848-1870, and more frequently alone than with
a corn-crop; butin 7 out of the last 8 trials the plant died off
in the winter and spring succeeding the sowing the seed.

In view of these failures in the field, it is a fact of much
interest, that in 1854 Red Clover was sown in a garden, only a
few hundred yards distant from the experimental field, on soil
which has been under ordinary garden cultivation for probably
two or three centuries, and it has every year since shown very
luxurient growth. Seed was re-sown in 1860, 1865, 1868, and
1871, A small cutting was taken in the autumn of 1871, two
cuttings in 1872, and two in 1873. Notwithstanding some
injury from dodder in 1873, there still remained too much plant
to break up; and, accordingly, fresh seed was sown between
the rows on May 4, and this failing, again on July 7, 1874.
Small cuttings were taken June 11, July 22, and September 30,
1874, A small cutting was again taken on June 22, 1875. On
July 18 the old plants were dug in, and seed again sown, and
this failing, seed was re-sown September 22, In spring 1876
there was luxuriant growth, but deficient plant; from which
two small cuttings were taken, on June 26, and August 7. On
September 1, the beds were dug up, and resown with seed,
which came up fairly, but the plant suffered during the winter,
and in May 1877 it was dug up and resown. On September 5
(1877) a cutting was taken, and at the present time (May
1878) a vigorous plant remains. This (1878) is, therefore,
the 25th season of the growth of Clover, year after year, on
this plot of garden ground,

In reforence to the field experiments, it may be added that,
in 1864, a portion of the land was trenched 2 feet deep, and
one-third of the manure was mixed with the layer from 24 to
16 inches, one-third from 16 to 8 inches, and the remainder
from 8 inches upwards. Owing to the characters of the season,
the mechanical condition of the land was at first very un-
favourable after this treatment ; but, although many years have
now elapsed, and the excess of constituents supplied was in
some cases considerable, the plant has died off as completely on
these plots as elsewhere.

Again, in the winter of 1867-8 small poriions of the
experimental land were dug, some to the depth of 9 inches,
some to the depth of 18, some to the depth of 27, and some
to the depth of 36 inches, and sown to the respective depths
with different mixtures; supplying in some cases very large
amounts of potass, soda, lime, magnesia, phosphoric acid,
sulphuric acid, nitrate of soda, &e. From other similar sized
plots, the soil was removed to the depths. of 9, 18, and 27 inches
respectively, and replaced by soil taken at the same depths from
the garden border, on & portion of which clover had been grown
successfully since 1854, as above referred to. In April 1868
clover was sown over the whole of these small plots, and on
some other portions of the land not so treated ; but the plant
for the most part died off during the following winter.

In April 1869 the same portions were re-sown, small quan-

tities of clover were cut in September of that year, but the plant
again died off in the winter.
" In April 1870 Clover was sown over the whole of the experi-
mental land, this time in conjunction with Barley; but on those
portions which had also been sown in 1868 and 1869 the plant
again died off during the winter and early spring ; whilst from
those which had not been sown in 1868 and 1869 two small
cuttings were taken in 1871, In the spring of 1872, the plant
being then almost entirely gone, the land was ploughed up.
It was again ploughed in July 1872, and in March 1873 ; the
intention being to sow some other Leguminous erop; but owing
to the wetness and lateness of the season this was not done; the
land was again left fallow, and re-ploughed in the beginning of
June and the end of July (1878). On May 4, 1874, the land
was again’ ploughed, and sown with Red Clover seed, May 5,
without manure. The plant came up well, aad was very
forward in September, when the flowering stems were cut
down, but left on the land. During the winter and early spring
the plant on those portions from which cuttings had been taken
in 1871 almost entirely failed, and the land was ploughed up
in May, and again in August (1873); whilst on those from
which none had been taken since 1869 a fair plant remained,
and two small cuttings were obtained, namely on June 23, and
on August 9 and 12 (1875). On September 22, this portion
of the land was ploughed up. In May (1876) the whole was
re-ploughed, again in July and September, and left fallow. In
May 1877, Barley and Clover were sown over the whole of the
experimental Land, without further manuring, but the clover
plant completely died off during the winter. At the present
time (1878) the land is devoted to experiments with various
Leguminous plants.

In the spring of 1871 the small plots in the field were again
re-sown, and those of the garden-soil were entirely enclosed,
both around and above, by galvanised wire netting, Small
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ExPERIMENTS ON THE GROWTH OF LEGUMINOUS CROPS—continued.

cuttings were taken from these small beds in July 1872, and
(excepting from the garden-soil plots, which had yielded con-
siderably more than the others in 1872) larger cuttings were
taken in July 1878. The produce was the largest where potass
and nitrate of soda were employed, and where they were applied
in the largest quantity, and at the greatest depths. In April
1874 there was still some healthy plant on all the plots, but it
was considered to be too irregular to preserve. It was, there-
fore, dug in. The artificially-manured plots were remanured
as before, but only to the depth of 9 inches, and seed was sown
on May 4th, July 6th, and October 22nd ; each time the plant
coming up well, but subsequently dying off. On the Garden
soil plots, the plant from the first sowing (May 4), for the
most part stood; requiring only to be made good here and
there on July 6; and in September small cuttings were taken.
In May, 1875, the plant was entirely gone on the artificially-
manured plots, which were then dug up, and prepared for
resowing. On the garden soil plots, though the rows were
imperfect, some healthy plants still remained, and gave & small
cutting on June 22. On July 24 these plots were dug up; and
they, as well as the artificially manured ones just referred to,
were re-sown with seed. All came up well, but in May (1876),
the plants on the garden soil plots were entirely gone, and
those on the artificially manured ones nearly so, but they yielded
small cuttings on July 17. More small plots were arranged in
the spring of 1874 ; on which the manures were dug in, at the
various depths, on May 11th to 14th, and the seed sown on
May 16th. One series received sulphate of potass only, another
nitrate of soda only, and & third the two together. The plants
came up fairly well, but there were some blanks in the rows,
which were re-sown on October 22 (1874). A cutting was
taken on June 22 and 23 (1875); the blanks in the rows were
re-sown on July 24; a second cutting taken on August 17 ; and
the blanks again re-sown on September 22 (1875). The plant
was the most even on the plots with sulphate of potass, less so
on those with nitrate of soda, and less still on those with both
together, The amount of produce was also greater with each of
the manures used separately, than with the mixture of the two.
The plants on these new artificially manured plots, like those on
the older ones, showed failure in the spring of 1876 ; but also,
like them, gave small cuttings in July. All the small beds were
dug up in August; the artificially manured ones remanured as
in 1874, the manures dug in to a depth of 9 inches, and seed
was sown on September 1, which came up, but the plants died
off on all the plots in the winter of 1876-7, In May 1877,
all the small beds were dug up, and sown with Barley and
Clover. To try the effects of shelter, the Barley stubble wos
left unusually high, but the ycung clover plants completely
died off during the winter (1877-8). At the present time
(May 1878) the beds are dug up, cleaned, and will be resown
with Clover, without further maturing.

The general result of the experiments in the field has been—
that neither organic matter rich in carbon as well as other
constituents, nor ammoniasalts, nor nitrate of soda, nor mineral
constituents, nor a complex mixture, supplied as manure, availed
to restore the clover-yielding capabilities of the land; though,
where some of these were applied in large quantity, and at con-
siderable depths, the result was better than when they were used
in only moderate quantities and applied only on the surface.

On the other hand, it is clear that the garden-soil has sup-
plied the conditions under which clover can be grown year after
year on the same land for many years in succession.

The results obtained on the garden-soil seem to show that what
is called “ clover-sickness,” cannot be due to the injurious influ-
ence of excreted matters upon the immediately succeeding crop.

That Clover frequently fails coincidently with injury from
parasitic plants, or insects, cannot be disputed ; but it may be
doubted whether such injury should be reckoned as the cause,
or merely the concomitant and an aggravation, of the failing
condition.

The results of the experiments seem, therefore, to exclude the
supposition that the primary cause of failure is either destruc-
tion by parasitic plants or insects, injury from excreted matters,
or the shade of a corn-crop, and to indicate that it must be
looked for in exhaustion of the soil. Still there remain several
open questions. Is it exhaustion of certain organic matters
rich in carbon, of nitrogenous food, or of mineral constituents ?
Again: is there an absolute deficiency in the soil of some of
the substances in question, or only an unfavourable condition
of combination, or, so to speak, of soil-digestion of them, for
the requirements of Leguminous plants? Or, is there only an
unfavourable distribution of them within the soil, considered in
relation to the extent and character of the root-range of the
crop ?

These various suggestions cannot be further considered within
the limits of this brief notice, which may be concluded by the
following quotation from Rothamsted papers on the subject
(‘Journal of the Royal Agricultural Society of England,’
vol. xxi, Part . p. 178 and ‘ Journal of the Royal Hortical-
tural Society of London,’ vol. iii. p. 86, 1872).

“ When land is not what is called ¢clover-sick, the crop of
clover may frequently be increased by top-dressings of manure
containing potass and superphosphate of lime; but the high
price of salts of potass, and the uncertainty of the action of
manures upon the crop, render the application of artificial
manures for clover a practice of doubtful economy.

“ When the land is what is called ¢ clover-sick,” none of the
ordinary manures, whether ‘artificial * or natural, can be relied
upon fo secure & crop.

“So far as our present knowledge goes, the only means of
insuring & good crop of Red Clover is to allow some years to
elapse before repeating the crop upon the same land.”
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ExperiMENTS o8N ROOT-CROPS.—BARN FIELD.

| Experiments with Turnips were commenced in 1843, Bisht acres, divided into numerons Plots, were set apart for the purpose, and the crop was grown for ten consecutive
| years on the same land ; “ Norfolk Whites” lSéB»leB, and “Swedes” 18491852 5 on some Plots without manure, and on others with different descriptions of manure.
! Barley was then grown for three conseontive seasons, 1953-1855, without manure, in order to test the comparative corn-growing condition of the different Plots, and also to
equalise their condition, as far as possible, by the exhaustion of some of the most active and immediately available constituents supplied by the previous manuring.
A new series of experiments with Swedes was arranged in 1856, having regard to the character of the manures previously applied on the different Plots, and to the results
previously obtained. This second series was continued for fifteen years, namely, from 1850 to 1870 inclusive.
The results obtained with Norfolk Whites in the first three years, 1843, 1844, and 1845, were published in the  Journal of the Royal Agricultural Society of Tngland,’ vol. viil.
Part 1L, 1847; and an abstract of the results obtained from 1845 to 1870 inclusive, is given in the Table below.
During the five years, 1871-1875, the land was devoted to experiments with Sugar-Beet, for particulars of which see pp, 10 and 11.
In 1876 experiments with Mangold-wurzel were substituted, and ave still in progress (see p. 12).

(Area under experiment, about 8 acres ; quantities, average, per acre, per annum.)

Norrotx Warre Turyies; Four Seasoxs, 1845-1848 ; Roots and Leaves carted off the Land.

| Each Plot as Series 1, and Cross-dressed as under—

SERIES 1. SERIES 3. SERIES 4.
Manures as under j no Cross-dressing. SERIES 2. 160 Ibs Sulphate 160}:.!'180\;11;;1:m SERIES 5.
No Cross-dressing. 75%}?51.,1]]\&1\1:?;&«3 75;1:;.!33'111:?% 1540 1bs. Rape-cake.
[ Ammenia. 1840 bs. Rape-cake.
I Average Produce, per Acre, per Annum.
TRoots, Leaves, Roots. Leaves. Toots. Leaves, Roots. Leaves.
Prors, Tons. cwts, | Tons. ewts. Tons. cwts.| Tons. cwts. || Tons, cwts, | Tons. cwts. || Tons. cwts. | Tons. cwts.
3 | Gypsum 1845; without Manure 1846 and since (average 1846, 7, 8) 01ns 045 0615 ?[; : 1 cgs 1 0b n5 10/ 3 19 6 11| 8 3
4 | Superphosphate, each year; Potass, Soda, and Magnesia, 1847-8 .. || 8 1 | 2 15 915 | 4 8 10 5| 6 1 1L 2] 4 12
5 | Superphosphate, each year; .. .. .. .. . . & & | 8 16 219 9 18 4 8 10 1| 6 3 10 18| 4 15
g} Superphosphate, each year; and Potass 1847-8.. .. .. .. . [ 8 0 | 2 19 9 16 | 5 ¢ 10 7| 6 17 10175 17
Swepise Turnies; Four Seasons, 1849-1852; Roots and Leaves carted off the Land (excepting 1849, when the Leaves were too small to weigh or remove).
Fach Plot as Series 1, and Cross-dressed, as under, in 184 and 1850.
No Cross-dressing in 1851 and 1852.
SERIES 1.
Manures as under; no Cross-dressing. SERTES 2 SERIES 3. SeerEs 4. SERIES 5.
No Cross-dressing. 200 Ibs. Ammonia-salts. 20;)0101705.1“' R.ap&'cak: “ | 2000 1bs. Rape-cak
Roots. Leaves. Roots. Leaves. Roots. Leaves. Roots, Leaves.
H Prons. Tons, ewts. | Tons, cwis. Tons. cwts. | Tons, cwts. || Tops. ewts. | Tons, cwts. ‘ Tons. cwts. | Tons. cwis.
5 | Without Manure, 1846 and sioe . "o v we e wr o ol B 8| O et Il A st e VAt
4 | Superphosphate, Sulphates Potass and Magnesia, and Soda-ash .. | 7 17 | 0 10 9 91|01 13 1] 0 18 12 7|01
5 | Superphosphate 50 w00 oD Oy co WA 00, B0 60 e 7 9 0 11 8 14 0 13 11 41 1 10 10 0 17
g} Superphosphate, and Sulphate Potass .. .. . & . . .| 6 16 | 0 9 8§ 14| 0 10 12 8| 0 17 11 14| 0 14
Bartey, without Manure (after Roots manured as above); THREE SEasoxs, 1853-1855.
l SERIES 1. i SERIES 2. ‘ SERTES 3. SERIES 4. SERMES 5.
[ Dressed | siraw. Dresed | guaw, (| Dressed | gaw, | Dgesed | straw.
|
| Prots. Bushels, Cwts. Bushels. Cwis, Bushels, Cwis, Bushels, Cwts.
| 3 e N TR TR0 Bl R T 18% 123 20} 12% 24% 153 257i 16
4 2 2 I PR PR R QRO T 121 224 13 25 145 25} 14
g [Tae e e g e A s g 21 113 23 12§ 26§ 15 27 153
7 }i G @ Tas R S g s Ve b iR s G ser ab 183 103 203 113 25 144 25 14]
Swenise TusNies; FirTeEN Spasos, 1856-1870.(Y) Roots and Leaves carted off the Land.
Each Plot as Series 1, and Cross-dressed as under—
: SERIES % SERIES 3. SERIES 4. SERIES 5.
Seres 1. b years, 1856-1860. 5 years, 1856-1860. 5 years, 1856-1860. b years, 1856-1860.
Manures as under ; no Cross-dressing. 3220& ﬁiﬁﬂ"ﬁ 200 Ihs, A fa-galt 20“3101:]86 1;5 o “_‘::m. 3000 Ibs, Sawdust.
| 10 years, 1861-1870. 10 years, 1861~1870. 10 years, 1861-1870. 10 years, 1861~1870.
550 1bs. Nitrate Soda. || 400 lbs. Ammonija-salts. || 406 Ibs. A fa-2alts 2000 1bs. Rape-cake.
| 2000 Tbs. Rape-cake.
“ - Raots, Leaves. Roots. |. Leaves, Roots, Leaves, Roots. Leaves. Roots. Leaves.
Prors. Tons. cwts, | Tons. cwts, || Tons. ewts. | Tons, cwts. || Tons. ewts. | Tons, cwts. || Tons, cwts. | Tons, ewta. || Tons. cwts_éTons. cwts.
1 | Farmyard Manure, 14toms .. v oo w0 o o w0 . .| 6 4 | 017 7 9 2 8 : 8 16 | 1 9 8 0|1 4
2 | Farmyard Manure, 14 tons, end Superphosphate .. .. .. .. || 6 7 | 0 16 [ 7 13 | 1 3 8 511 5 8§ 14 |1 9 || 7161 2
3 | Without Manure, 1846, and since .. .. .. .. . . .. .| 011 | 0 3 019 |0 4f 013 |0 3|3 6014 }3 8§01
4 | Superphosph., each year; Sulph. Potass, Soda, and Magnesia, 1856-60 | 2 16 | 0 8 5 2|0 16 412 | 0 14 6 12 | 1 6 5 § | 017
5 | Superphosphate, eachyear .. .. .. . . o o o oW 212 |0 9 4 13 | 0 18 316 | 0 15 516 | 1 7 5 0019
6 | Superphosphate, each year; Sulphate Potass, 1856-1860 .. .. ., | 2 7 | 0 7 [ 4 11 | 0 14 4 50183 |6 61 2 5 31016
7 Superphosp_h.,cuch_ycur; Su]]gh.?otass,undﬂﬁ}ﬂmm.-salis.lﬂ:?&—ﬁ 2 12 0o 7 4 13 0 14 4 12 0 14 6 15 1 4 5§ 9 0 17
8 | Unman. 1853, and since; previously part Unman.; partSuperphosph. | 1 3 | 0 4 | 1 13 [ 0 35 1 20 5 319 | 0 18 314 (019

Nore.—“Sulphate of Ammenia ” is estimated to contain 23 per cent. Ammonia and “ Muriate of Ammonia” 27 per cent. * Ammonia-salts,” in each case, equal parts Sulphate and Muriate of Ammonia of commerce ; and the
Tmre,’s estimated to contain 25 per cent. Ammonia. The 328 Ibs. Nitric Acid (Sp. gr. 1°35), mixed with sawdust, and used as a cross-dressing on the Plots of Series 2, from 1356-1360, were estimated to coutain Nitrogen = 50 Ivs.

INmMOonia.

(1t The crops of 1839 and 1860 failed. and were ploughed in; but, as the manufes were applied, and th d fon withi i edi s, the average produce is calculated as for 15 years, that is
the produce of the 19 vears is, in each case, divided by 18, Y ipplied, ere would be accumulation within the goil for the sncceeding crops, age P 8 years,

S - e - e i —
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ExXPERINENTS 0N SUGAR BEET (ViudoRIN's GREEN-TOP WHITE SiLEsIAX)—BARN FIELD.
GROWN YEAR AFTER YEAR ON THE SAME LAND, WITHOUT MANURF, AND WITH DIFFERENT DESCRIPTIONS OF MaNuRE, commeNcing 1871,

| Previous Cropping :—1843-'48 (6 Seasons), experiments on Norfolk White Turnips, with different descriptions of Manure.
|| 1849-'52 (4 Seasons), experiments on Swede Turnips, with different descriptions of Manure, .
| 1853-'55 (3 Seasons), Barley without Manure (with a view as far as possible to equalise the condition of the Plots),

1856-"T0 (15 Seasons), experiments on Swede Tarnips, with different descriptions of Manure, in which the arrangement of the
Plots was the same, and that of the Manures very similar—in fact, exactly the same during the last 10 years—as in the first year of Sugar Beet,
excepting that, during those 10 years, the Alkelies were omitted for the Swedes, For the second and subsequent years of Sugar Beet slight alterations
in the Mineral Manures were made, and in the fourth and fifth years the Farmyard Manure, Nitrate of Soda, Ammonia-salts, and Rape-cake were

omitted, as will be seen below. Seed dibbled on the flat; in rows 22 inches apart, and 11 inches apart in the rows; plants moulded up afterwards.

?

Area under experiment about 8 acres. The cxperiments are arranged as under, in 5 Series, each of which comprises 8 Plots.

|
|
[
‘ Roots all carted off, Lieaves weighed, spread on the respective Plots, and ploughed in,
|
|
|

| Manures, per Acre, per Annum.

|
| | SERIES 4,
: | SERIES 2. Each ifims 53' es 1, || Each PFIJ;; as Series 1, SERIES 5.
| Trots, | Each Plot as Series 1, | s oy o 2 D1 Ls land Gross-dressed with || Each Plot as Series 1,
: SERIES 1. | oot Croee dresced it azg é’iﬁ?"iﬁ;ﬁﬁ:ﬁi? 2000 Lbs. Rape-cake, (| and Cross-dressed with
| [ | 550 Ibs. Nitrate Soda, e and 400 1bs. “ Am-= || 9000 lbs, Rape-cake.
| salts. monia-salts.”
| | ! .
| ul
1 Firs Seasow, 1871,
| PRODUCE PER ACRE (Roots trimmed as for feeding, not as for Sugar-making). ]
| Roots, | Leaves, Roots. | Leaves. ‘ Roots, | Leaves, i Roots, | Leaves, " Roots, | Leaves.
Tons. cwts. | Tous. ewts, | Tons, cwts. | Tons, cwts. || Tons. cwts, | Tons. ewts. | Tons. cwts. |Tons, cwis. | Tons, ewts. | Tons. ewts.
1 Farmyard Manure (14 tons) .. . . o v o 0 w0 18 8 35 27 13 619 22 1 5 6 26 4 6 14 28 18 514
| 2 | Farmyard Manure (14 tons), and 3} ewts, Superphosphate (*) .. .. || 1413 214 || 2516 5115 21 15 4 6 25 2 6 7 25 4 535
3 Withuutéﬂauum (18486, m%ll si[r};ce)s s R 711 20 22 8 512 15 6 416 19 18 70 20 16 412
8} ewts, Superphosphate, 300 Ibs, Sulphate Potass, 200 Ibs. Sulphate
4 { Sods. 100 1o, Sriphale Wosnats o SR } T [ 15 || 2215 [ 48 1710 | 85 || 215 | 63 ( 217 | 819
5 3} ewis Superphosphate .. .. .. . .. .o w0 o 512 18 20 19 314 15 4 319 19 18 712 18 19 4 5
6 31 owts. Superphos., 800 lbs, Sulph. Potass rae S et || R O 14 21 5 313 17 4 3 4 23 11 611 21 0 311
7 | 8} owls, Superphos,, 300 lbs, Sulph. Pot,, 361 1bs, Amm.-salts (%) .. 518 135 20 19 318 18 8 4 3 21 0 50 21 7 317
8 Unmanurc({e 1853, and since; previously part Unman., part Superphos.| 7 10 114 21 13 316 16 2 415 17 19 711 20 7 49
Secoxp SEason, 1872.
Tons. cwts. | Tons. cwts.' Tons. cwts.| Tons. ewts. | Tons. cwis. | Tons. ewts. || Tons. ewts. | Tons. cwts, || Tons, ewts. | Tons. cwts,
1 | Farmyard Manwre (T4 6008) o vo v co o we w0 w we || 1518 4 2 23 9 719 22 14 9 0 91 61
2 | Furmyard Manure (14 tons), and 8% cwts. Superphosphate (") .. .. || 16 0 318 2% 6 8 16 22 0 716 | 25 9 914 20 15 511
3 Without ghmu'e (1846, amoi s'illl)ca)'&l‘l-l h . ee e bs . d 717 113 21 7 6 6 15 3 413 20 8 10 1 16 3 311
3% ewts. Superphosphate, 500 1bs. Sulphate Potass, 200 1bs, Chloride . K
4 { i&dim (mgmmpmm. 300 Ibs. Sulphote Magesin: .. 1 } 614 | 110 || 20 2 | 519 || 15310 | 8 7 || 28 8 | 713 | 1718 | 815
5 | 8% cwls. Superphogphate .. .. . . o a e w w w 617 18 19 6 6 4 145 413 1811 | 10 4 15 18 316
6 | 3} ewts. Superphos,, 500 Ibs. Sulph. Pofass .. .. .. .. .. . 6 6 15 16 16 514 47 319 22 16 99 15 17 314
7 | 8} ewts. Superphos., 500 Ibs. Sulph. Potass, 36} 1bs, Amm.-galts (%) 615 18 17 0 6 1 15 9 319 23 9 910 15 10 315
8 | Unmanured,1853, and since; previously part Unman., part Superphos. | 5 4 15| 156 519 | 1310 41 [ 1912 917 | 15 0 46
TaIrD SEAsoN, 1873.
. Tons. cwts. | Tons. cwts.‘ Tons. cwt&lTonS. cwts, || Tons. cwis. | Tons. cwts, || Tons, cwts. | Tons, cwts. || Tons. ewts. | Tons. cwts.
1| Farmyard Mavure (14 tons) .. . . . o o0 0 w0 ow 5 2 512 20 5 | 10 9 2 2 918 215 | 1210 23 10 7 8
2 | Farmyard Manure (14 tons) and 3% cwts. Superphosphate (*) Wl 14 6 5 2 2010 | 11 0 19 4 8 9 2 7 | 13 6 21 18 6 18
3 Without Manure (1846, and since) ha P b v .o es e 51 111 14 5 6 11 9 3 316 15 12 911 14 13 41
|(3% ewts, Superphosphate, 500 1bs. Sulphate Potass, 200 Ibs. Ch.loride} . ; ;
¢ ‘{ Sodium (common salt), 200 Ibs, Sulphate Magnesia. .. .. ..j| > 2 | 113 169 | 611" 1210 | 810 | 20 3 | 8 0 || 16 1 | 38
5 | 3% cwts. Superphosphate eR ek v Bk, S 55 111 18 8 513 10 19 50 14 15 9 8 13 19 4 9
6 | 3% cwis. Superphos,, 500 Ibs. Sulph. Potass .. .. .. . . 412 15 15 17 4 4 |.1218 312 20 2 9 5 14 14 311
7 | 8% ewts. Superphos,, 500 Ibs. Sulph. Potass, 86} 1bs. Amm.-salts (*) 519 112 | 1614 5 3 13 0 415 19 16 90 1517, 4 4
8 Jnmanured, 1853, and since; previously part Unman., part Superphos. 411 17 12 9 518 |- 8 8 219 15 2 9 8 2 2 316
Fourra Sasow, 1874 (°). Mineral Manures as in 1872 and 1873; but no Farmyard Manure, or cross-dressings of Nitrate Soda, Ammuonia-salts, or Rape-cake.
| I |
Tons. cwts. | Tons. cwts.‘ Tons. cwis. ‘Tons. cwts. | Tons, cwts. | Tons. ewts, | Tons. cwis. | Tons, cwis. || Tons, cwls, | Tons. cwts,
1 | Without Manure, 1874 and 1875 (Farmyard Manure in '71,%72,'78) | 10 16 5 6 1114 89 |f117 8§ 3 137 917 1410 78
2 | 8} ewis. Superphosphate (with Fermyard Manure, '71,'72,°78) .. || 13 3 59 79 416 9 5 517 12 5 717 131 6 ¢
3 Without Manure (1846, and since)s“] 1 sal, au 0 “); Chl d 5 2 15 3 2 2 6 37 2 2 211 210 319 29
8% ewtis. Superphosphate, 500 Ibs. Sulphate Potass, 200 ori e}
& (oomanon ealty 200 The Sulphate Magnesia ., .. .| 0 | 1 8 816 | 36 7101 20§ 1012 ) 416 | §2 | 31
| 5 | 8} owts. Buperphosphate.. .. . . w0 w o ow 519 17 710 3 6 76 2 8 715 5 4 517 3 6
6 34 owts. Superphos,, 500 Ibs, Sulph. Potass SO dal b, eeeR 511 15 8 1 214 8 1 118 910 413 713 3 2
7 | 8} ewts. Superphos,, 500 lbs. Sulph. Pot., and Amm.-salts,”71,'72,'78 | 6 14 13 9 5 21 815 114 11 14 411 8 4 39
8 | Unmanured, 1853, and since; previously part Unman., part Superphos, | 5 0 12 713 216 6 10 20 76 47 312 21
Frere Spasox, 1875 Mineral Manures as in 1872, 1873, and 1874; but no Farmyard Manure, or cross-dressings of Nitrate Soda, Ammonia-salts, or Rape-cake.
. 1 1
:Tons. cwts, Tons. ewts. | Tons, cwts. | Tons. cwts, }Tons. cwts, | Tons. cwts.| Tons. cwts, | Tons. cwis,| Tons, cwts, [ Tons. cwts,
1 | Without Manure, 1874 and 1875 (Fermyard Manure in 71,72,"73) | 1 | 211 | 191 2 14 21 0 6 22 7 312 19 13 2-11
2 | 3} ewts. Superphosphate (with Tarmyard Manure, '71,772,°78) .. | 15 11 2 2 | 1918 218 18 17 218 20 9 3 5 || 1810 2 1
3 Wﬂhoutslhume (18;5, and sir];ca)s e i 59 11 " 9 5 112 || 8 0 13 11 213 | 1117 110
3} ewts. Buperphosphate, 500 1bs. Sulphate Potass, 200 1bs. Chlo:ide} I
& {lSodium (common salt), 200 1bs. Sulphate Magnesia By j o L | € i RL LRE 12414 e | L0gS A
5 | 8} cwts. Superphosphate.. .. . .. . . . 511 12 919 110 716 14| 1317 2 8 11 2 114
6 | 8] cwts. Superphos,, 500 Ibs, Sulphi. Potass .. .. .. ., . 5 ¢ 10 8 4 14 71 12 12 8 2 3 10 2 19
7 54 ewts. Superphos., 500 1bs. Sulph. Pot. and Amm.-salts 71, '72, '73 511 13! 8 2 16 ‘ 76 11 1117 117 10 6 111
8 | Unmanured, 1853, and since ; previously port Unman., part Superphos. | 4 15 190 ‘ 7 4 12 6 1 1 4 J 12 2 211 11 12 213
| I |

(*) ““ Superphosphate of Lime ”—in all cases made from 200 lbs. Bone-ash, 150 Ibs. Sulphuric Acid sp. gr. 17 (and water),

(*) ¢ Ammonia-salts "—in each case equal parts Sulphate and Muriate of Ammonia of Commeree,

(®) Owing to the deficiency of Rain for some time after sowing a large proportion of the plants failed, Some were transplanted on plots 1, but not on the other plots; and eventually the plaut was (excepting
on plots 1) upou the whole very deficient and irregular, the remaining plants being larger than usual,

k- — T
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(17)
ExprRIMENTS o8 SUGAR BEET—BARN FIELD—continued.

| As it will be some time beforé we shall be able to report fully the results obtained illastrating the influence of different manures, and different seasons, on the eomposition of Sugar-
I beet, an abstract of the analytical results obtained is given below. In interpreting the figures it must be borne in miud that with forty different experiments each year, and i
| each year 4 or 5 or more times as much produce on some plots as on others, it would be impossible to sample each at its best, and all in the same condition of ripeness. Each
year the seed was sown on all the Plots at the same time ; and the samples (each consisting of the vertical fourths of 10 or 15 roots) were taken from all within a period of about
| a week, beginning with the ripest. It is obvious, however, that the smaller crops would be much riper than the larger ones. It need only further be observed that although, in
| comparable cases, the larzer crops generally give a juice containing a lower percentage of sugar ang higher percentages of mineral matter and of nitrogen, yet, the larger crops
yielded very much more sugar over a given area of land,

Meax Per Oext, Sucar, Miverar, Marrer (CRUDE AsE), AND NITROGEN, IN JUICE, in Selected cases, each year; 5 years, 1871-5;
d

an
AvERAGE Propuck and ComposiTioN of the Roors ; First Turee Seasoxs, 1871, 1872, and 1873.

CROSS-DRESSED MANURES PER ACRE PER ANNUM, B
SERIES 4.
For MANURES, see page 10, R SEBIEIS 2. SERIE'S 3. As Series 1, SERIgs 3.
As Series 1, As Series 1, and Cross-dressed with As Series 1,
No Cross-dressing. and Cross-dressed with and Cross-dressed with 9000 lbs, Rape-cake, and and Cross-dressed with
550 lbs, Nitrate Soda, 400 Ibs. ¢ Ammonia-salts.” £00 Ibs. % Amm onia.-s:alts." ; 2000 lbs, Rape-cake,

Mesn Per Cent. Svear, MiNeraL Matter (CRUDE Ask), AND NITROGEN, IN JUICE.
FirsT Srasow, 1871

Sugar, Ash. Nitrogen.l Sugar. Ash, ‘Nitrozen. Sagar. | Ash. Nikogen.‘ Sugar. Ash, | Nitrogen,

Sugar. Ash, | Nitrogen.

Per Cent. | Per Cent. | Per Cent, || Per Cent. | Per Cent, | Per Cent, ‘ Per Cent. | Per Cent. | Per Cent. || Per Cent, | Per Cent, | Per Cent. || Per Cent. | Per Cent. | Per Cent.
e 5 0-776 \ ' 9-85 o

|
\ 10-27 | 0-897
|

Plobl oo o e w o owe e owe || 12¢39 | 0-697 1163 0936 ] 10°79 | 0°776 o

w & vr e we we we e e s || 13°68 | 0528 11-38 | 0-707 12:49 | 0°668 10°42 | 0764 12:31 | 0670

U, v e ae e e we|| 18°92| 0°553 |} 0°096 | 1165 | 0-640 |t 0-166 || 12°04 [ 0-662 ; 0°141 9:76 | 0-730 [} 0-224 | 1247 | 0:582 |} 0°133
(o w 6w e gl 18°68 [ 0597 11402 | 0-742 12+12 | 0742 10-22 | 0-772 | 12+7L [ 0668

Means of Plots 4, 5,and 6.. | 13-76 0'559‘ 0096 || 11-35 0‘696i 0-166 | 1221 | 0691 | 0141 i| 10°13 | 0755 | 0-224 || 12:49 | 0°640 | 0133

SeconD’ SEASON, 1872.

Plot 1l o v by, o4 aad H g B 1365 | 0:742 ¥ 12:67 | 0877 S 12°58 | 0-820 il 12:70 | 0+844 # 13:00 | 0818 o
O S I 14-90 | 0°647 | 0°099 | 12-83 | 0-810 | 0°146 | 14:02 | 0-698 | 0-123 || 13-33 | 0-816 | 0-186 | 14-08 | 0-717 0-143
p D oar e e W ee W we ow 1465 | 0+537 [ 0°091 1175 | 0824 | 0°176 || 1871 | 0584 | 0148 | 10-95 | 0-844 | 0-236 | 1392 | 0:576 | 0146
w B e e e e e 1454 | 0-581 ¥ 12:51 | 0°760 . | 1417 | 0°728 i 1279 | 0+780 . 13:86 | 0-661 c

Means of Plots 4and 5 .. | 14:78 | 0-592 | 0-095 [ 12-29 | 0-817 0'161‘ 13-87 0'6-11' 0‘136‘ 12'14' 0:830 | 0°211 | 14:00 | 0-647 | 0°145

Tarep Seasox, 1873,

Plotl .. oo oo s o s owom 13:40 | 0756 - 11-79 | 0°905 o 11°93 | 0°845 | .. 10:75 | 0°948 »e | 12:25 | 0540 &
o 4 G e W W e e sl (1454 0-619 | 0-182 | 12-69 | 0-831| 0-174 | 1380 | 0774 | 0-158 || 11-80 | 0-842 | 0°176 || 13'87 | 0°700 | 0°147
p B e e v e e s e[| 15021 0-499 0-110 || 12-11| 0835 | 0-179 | 13+86 | 0-555 | 0-183 || 12-26 [ 0+632 [ 0-21% [ 14°19 | 0°561 | 0169
6 . W, s e W @ e | (1501101 00603 | 07314 ‘ 13'15 | 0-689 | 0-156 | 13-91| 0+726 | 0-126 || 12-52 [ 0:781 | 0°198 || 13+66 | 0°638 | 0-148

Means of Plots 4, 5,ond 6.. | 1489 | 0-57 | 0-119 | 12:65 | 0-785 | 0-169 | 1386 | 0685 | 0156 | 12419 | 0-732 | 0195 | 1391 | 0658 | 0°13

FourtH SEAsON, 1874 (). Mineral Manures as in 1872 and 1873; but no Farmyard Manure, or cross-dressings of Nitrate Soda, Ammonia-salts, or Rape-cake.

Plot 1, oot en ws wi aw sel wjloaw 11+74 | 0°972 | 0°260 || 10-69 | 1-144 .|l 1080 | 11 v 10078 | 1-129 W 11+42| 0935 D
J S TR T T U 1379 | 0-528 | 0°103 | 10-24| 0-756 | 0-135 | 13:06 | 0-762 | 0°157 | 12:23 | 0-865 | 0211 | 13 21 | 0-772 | 0-162
2 D e w e e e om e m 13-69 | 0-474 | 0:109 || 1029 | 0-794 | 0-187 | 13-07 0-662 | 0-182 || 12:16 | 0°650 [ 0°207 [ 11-39 | 0-724 | 0-287
w BT e e wl e B ol ow 13-67 | 0496 | 00103 || 11+05 | 0-714 | 0°18% | 14+41 | 0697 | 0°143 || 12-68| 0'781 | 0°-208 1162 | 0-816 | 0-189
Means of Plots 4, 5,604 6.. | 1372 | 0499 | 0-105 | 10-53 | 0-755 | 0-169 | 13:51| 0-707 | 0-161 | 12:36 | 0-765 | 0209 | 1207 | o7 0199
Frera SeAsox, 1875, Mineral Manures as in 1872, 1873, and 1874; but no Farmyard Manure, or cross-dressings of Nitrate Soda, Ammonia-salts, or Rape-cake.
Plotl as se: ss an ve ss se as [| 12-837 o0-626| 0-136 || 12:47| 0637 i 12+12 | 0675 5 12:65 | 0718 . 12+18 | 0:668 .
PO Y T T TR T 1275 | 0-607 | 0°094 || 12-69| 0606 | 0-106 || 12-97 | 0-652 | 0-116 || 12:52 | 0°674 [ 0-115 || 12:30 | 0695 [ 0-1I5
PO T G R Y S T R 13+67 | 0586 | 0°104 || 12:73 | 0582 0-114 || 12:72| 0'573 | 0-113 || 11-79 | 0+580 [ 0°137 || 12-43 | 0-513 | 0°106
P 13+33 | 0541 | 0°107 | 13 13| 0-637 . 12:85 | 0+663 | 0°110 || 1219 | 0+669 | 0-150 || 1273 | 0-656 | 0-118
. Means of Plots 4, 5, and 6. | 13:25| 0-561| 0-102 | 12-71| 0-594¢ | 0-110 | 12-85| 0-629 ‘ 0-113 || 12:17 | 0+641 | 0'134 | 1249 | 0 621 [ 0-113
AvEracr Propuce AxD Composrrion, Fiest THREE SEAsos, 1871, 1872, and 1873.
Pror 1 (Series L), Farmyard Manure (14 Tons).
Average produce per acre :— Cwts. Cuwts. Cwts, Cts. Civts,
RootS.e o0 o o0 0w W 326 476 446 502 498
Teaves, s sl 5 [ &6 G e 86 169 161 192 128
Total o = 5 412 645 607 694 626
Average Composition of the Roots:— Per Cent. Per Cent, Per Cent. Per Cent. Per Cent.
Dry Matter .. . o0 e e w 17-49 16-11 16°56 16-23 16:66
Mineral Matter (ash) in Dry Matter .. 500 611 583 655 561
Nitrogen in Dry Matter () .. . . 0°83 1-24 1-53 1:52 1-24
Sugar in Juice T 1314 11-58 12-05 11-10 1201
Sugar in Roots, if 95, P.C. Juice .. .. 12:48 11-00 1145 10-55 11-41
Meaxs oF Prots 4, 5, and 6 (Seetes L), Superphosphate, with or without other Mineral Manures, every year.
Average produce per Acre :— Cwts, Cuwvts, Cwis, Cwts. Cwis,
Roots P T 118 382 -290 413 346
Leaves .. .. o nv e own o 28 102 76 165 76
Total .+ o w0 146 484 366 578 422
Average Composition of the Roots .. .. Per Cent. Per Cent, Per Cent. Per Cent, Per Cent.
Dry Mafter oo o0 o e 18+53 15-93 17-43 15:93 17-66
Mineral Matter (ash) in Dry Matter .. 430 573 4:81 598 4:50
Nitrogen in Dry Malter (%) . o 054 1:20 087 152 083
Sugur in Juice . s e e w 14+45 12+12 13°35 1156 1345
Bugar in Roots, €93, P.C, Juice .. .. 13:73 11-51 12-68 10-98 12+78

(1) Owing to toe deficiency of Rain for some time after sowing 4 large prn'poﬂl.lon of the plants failed, Some were transplanted on plots 1, but not on the other plots; and eventua!ly the plant wes (excepting on plots 1) upon the

whoEe very deficient and irtogular, the remaining plants being larger than ususl, ) . ) X )
(%) The percentages of Nitrogen in the roots relate to {he first year only ; but the parcentages of Nitrogen determined in the Juice, in celected cases, each year, confirm the indications of the nitrogen in the roots in the first year.

—
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(18 )

ExperivENTS 0N MANGOLD WURZEL.—BARN FIELD (after SUGAR-BEET); commeéncing 1876,

The arrangement of the Plots is precisely the same as previously for Sugar-beet, excepting that Plot 9, which was unmanured for Sugar-beet, and also previously for Swedes, is now
added s a manured Plot, With this exception, the manures are also substantially the same as previously for Sugar-beet ; in fact, precisely the same as for the Sugar-beet in
1872 and 1873, Seed, Yellow Globe; dibbled on ridges, rows 26 inches apart ; plants 11 inches apart in the rows (%), Area under experiment about § acres. Loots all carted

| off; Leaves weighed, spread on the respective Plots, and ploughed in.

| MANURES PER ACRE PER ANNUM,
|
SERIES 4,
1 Prors. SERIES 2, Serres 3. As Series 1, SERIES 5,
As Series 1 As Series 1, and Cros&dresset’i with As Series 1
SR I and Cross-dressed with Tdocﬁfssf!:ssﬁ with | %9000 Ibs. Rape-cake (| and Cross-dressed with
550 Ibs, Nitrate Soda. || 40 S;al B0 | and 400 lbs, “ Am- || 2000 Lbs, Rape-cake,
‘ ts. monia-salts,”
Fesr Seasow, 1876, Seed dibbled, May 22-26. Crop taken up, Nov. 3-17.
PRODUCE PER ACRE,
Roots. Leaves, Roots, Leaves. Roots. Leaves, Roots, Leaves, Roots. Leaves,
Tons. ewts, | Tons. cwts, (| Tons, ewts. | Tons. cwts. (| Tons. cwts, | Tons. cwts, || Tons, cwts. | Tons, ewts. || Tons. ewts. | Tons, cwts.
1 | Farmyard Manure (J4t608) o o0 o wo oo 4o v oo .|| 19 12| 4 9 2% 2(7 5 29 19| 7 12 3L 91 10 5| 24 9| 5 19
2 | Parmyard Manure (14 tons), and 3} owls, Superphosphate (") .. || 19 13| 4 6 | 27 13| 7 3 | 29 8| 7 10 30 18| 9 16| 29 19| 6 12
3 Wiihoutginnme(lslfs,andsince) N e . L 6 10| 1 14 2 13| 5 12 14 3| 4 10 W 190 7 7(1:17 4|4 15
3% ewts, Superphosphate, 500 1bs, Sulphate Potass, 200 1bs, Chiloride
¢ { Sodium (common salt), 200 1bs, Sulphate Magnesia -, . } 8 8/ 11512 116 016194 93 8 813)2 8510
5 | 8} cwis, Superphosphate .. .o .0 a oae e we e e 7 10( 1 14 21 0| 5 14 13105 1 17 2| 7 4| 17 17| 5 17
6 | 3} cwts. Superphosphate, 500 Ibs, Sulphate Potass .. .. .. .. 6 16| 1 12 21 2|5 8 17 15| 4 13 26 8 9 0 2 10/ 5 4
7 | 81 ewts. Superphos,, 500 1bs. Sulphate Potess, 36} Ibs. Am.-salts (%) 8 13| 2 3 22 11| 5 14 19 2|51 27 2| 9 9| 2 12| 5 15
8 Unmnnu.rcd,ls‘&?},nndsinoe;previouslyparlUnman.,partSuperphos. 5 9| 110 15 16| 5 38 11 17] 4 16 18 2| 7 11 15 12| 4 18
9 | Farmyard Manure (14 tons), 3} cwts. Superphosphate (9) .. .. o - o . 25 14| 7 6 " = o @
SecoNp Seasow, 1877, Seed dibbled, June 4-6 (Plots 8 and 9, June 11th). Crop taken up, Nov, 14-23;
Tons. cwts. | Tons, cwts. || Tons, cwts, | Tons. cwis. || Tons, cwts, | Tons, cwts, || Tons. cwts. | Tons, cwts. || Tons. cwts, Tons, ¢wts,
1 | Farmyard Manure (14 tons) oo oo oo o0 oo i 4o ar 712 1 24 13| 3 14 7 1| 4 4 30 5 5 5| 25 18| 3 4
2 | Farmyard Manure (14 tons), and 3} cwts, Superphosphate (') .. | 16 14| 1 19 | 26 8| 3 12 | 26 18| 4 6 || 28 15| 5 9 2¢ 12| 2 19
3 | Without Manure (1846, an SINCE) b w e e 5 9|1 0| 16 17| 8 1¢ 8 16| 3 0 || 18 9 3 19 13 17| 2 10
() 8% ewts, Superphosphate, 500 Ibs. Sulphate Potass, 200 Ibs, Chloride
4 Sodium (common salt), 20 Ibs, Sulphate Magnesin .. .. } 6 16| 1 38 21 10| 8 10 16 10| 2 2 27 9| 3 8 21 14| 1 17
5 | 8% ewts. Superphosphate.. .. v v e w0 e w w o 6 1|0 19 20 53 1 12 2210 15 3| 3 8( 15 8| 2 ¢
| G| 3% ewts, Superphosphate, 500 lbs, Sulphate Potass .. .. .. ., 5 8| 0 18 20 19| 2 18 15 6( 1 16 24 181 3 16 19 8| 1 12
1 7 | 3} ewts, Superphos., 500 Ibs, Sulphate Potass, 363 Ibs. Am.-salts (%) 70000 1., 18 22 2| 3 16 16 13| 2 7 25 15 5 0 2 13| 2 8
i 8 Unmanurec{lﬁa,andaince:previuuslypnrmnmau.,pmSuperphos. 3 19| 1 3 9 17| 5 ¢4 7 4/310 |11 9| 411) 10 3(3 3
9 | Farmyard Manure (14 tons), 3§ ewts. Superphosphate (%) .. .. o .- . " 18 17| 4 o . "
TaiRD SEAsoN, 1878.
Tons, cwts. | Tons. cwts. || Tons. cwts, | Tons. cwts. || Tons, cwts. | Tons, owts, || Tons. ewts, | Tons, cwts, || Tons, cwts. | Tons. cws,
1 | Farmyard Manure (14 £008) o .. o v e o w0
2 | Farmyard Manure (14 tons), and 3} ewts. Superphosphate (1)
3 | Without Mauure (1846, and since) .. .. . .. .. .. .
4 |[3% ewls. Superphosphate, 500 Ibs. Sulphate Potass, 200 1bs, Chloride }
Sodium (common salt), 200 Ibs, Sulphate Magnesia [
5 | 8% ewts. Superphosphate .. .. .. .. .. L. i
G | 34 ewts. Buperphosphate, 500 lbs, Sulphate Potass .. .. .. ..
7 | 8} ewts. Superphos., 500 Ibs. Bulphate Potass, 36} Ibs. Am.-salts (%)
8 | Unmanured, 1858, and since; previously part Unman., part Superphos.
9 | Farmyard Manure (14 tons), 31 ewts, Superphosphate (?) .. ..

FourTm Skasow, 1879.

Tons. cwts.| Tons. cwts. || Tons, cwts. | Tons, cwts. || Tons, cwts, | Tons, cwts. || Tons. cwts. | Tons. cwts. || Tons, ewts. | Tous. cwta,
Farmyard Manure (14 tons) .. .. . o v o . .
Farmyard Menure (14 tons), and 3} ewts. Superphosphate (*)
Without Manure (1846, and since) .. .. .. .. .. . ..
3} ewts. Superphosphate, 500 Ibs. Sulphate Potass, 200 Ibs, Chloride

{ Sodium (common salt), 200 Ibs. Sulphate Magnesia. .. ,, ..
3} cwts. Superphosphate.. .. . . W we w w ae ae
3% ewts, Superphosphate, 500 1bs, Sulphate Potass .. .. .. ..
3% cwts. Superphos.,, 500 Ibs. Sulphate Potass, 363 lbs, Am.-salts (%)
Unmanured, 1853, and since ; previously part Unman., part Superphos.
Farmyard Manure (14 tons), 3% ewts, Superphosphate (%) .. ..

WW-AD U Ha DOt

Frrrr SEAsox, 1880,

Tons. cwts. | Tons, cwta, || Tons, cwts, | Tons. cwis. || Tons, cwts, | Tons. cwts. || Tons. cwts, | Tons. cwts. || Tons. ewts,| Tons, cwis,
Furmyord Manure (14 tom8) .. oo oo oo w0 w0 e or w
Farmyard Manure (14 tons), and 8} ewts. Superphosphate (1) ..
Without Manure (1846, and since) .. .. . . . . .

{3; ewis, Superphosphate, 500 1bs. Sulphate Potass, 200 Ibs. Chlaride}

Sodium (common salt), 200 1bs. Sulphate Mognesia .. .. ..
8} owts. Superphosphate .. .. .o w v e W o e
33 ewts. Buperphosphate, 500 1hs. Sulphate Potass .. .. ., ..
34 ewts. Superphos., 500 Ibs, Sulphate Polass, 363 1bs. Am,-salts (%)
Unmnnuxedr.}i €53, and since; previously part Unman,, part Superphos.
Farmyard Manure (14 tons), 33 cwts. Superphosphate (%).. .. ..

DT D W GO

(1) “Superphosphate of Lime ”—in all cases made from 200 Ibs. Bone-ash, 150 Tbs, Sulghuric acid, sp. gr.5 17 (and water).
(%) “ Ammonia-salts "—in each case equal parts Sulphate and Muriate of Ammonia of
(%) Plot 9 sown on the flat instead of on ridges ; plants ridged up afterwards; rows 22 inches apart, plants 10 inches apart in the rows,

L [ — —
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The Land had been under experiments with Wheat, differently manured, from 1856 to 1874 ;
Plots 1, 2, 3, and 4 had been unmanured for the Wheat, Plots 5 and 6 had received the same
receives for potatoes : Plot 6 now receiving the same amount of nitrogen, but as Nitrate of
complex mineral manure, and Ammonia-salts, for the Wheat, as Plot 7 now receives for
same amount of nitrogen, but as Nitrate of Soda instead of Ammonia-salts, Plots 9 and
now receives for

(19 )

ExpermMENTs oN POTATOES—HOO0S FIELD; commencing 1876,

Soda, instead of Am

potatoes; Plot 9 now receives superphosphate only (). Deseription of Potatoes,

and was fallowed in 1875.
quantity of Ammonia

monia-salts. Plots 7and 8 received the same amount of

the rows.
PRODUCE PER ACRE,
PLoTs. MAXURES PER ACRE PER ANNUM, Tubers,
Tops.
Good, | Small, |Disea.sed.' ToTAL,
Frmst Seasow, 1876, Potatoes planted, June 10-13; Crop taken up, Oct. 80-81.
Tons, cwte. |Tons. cwts.|Tons, cwts. || Tons. cwts,
1 | Unmenured .. .. ., ., i e e e e e an e o e 3 64| 0 52| 0 53 3 17}
2 | Farmyard Manure (14 4008) o0 vo o v o ov v ah e e e .o | 3182 0 4 0 3| 4 52 Withered,
3 | Farmyard Manure (14 tons), and 3} ewts. Superphospbate (') .. .. .. .. .. oo | 4 14210 62| 0 5| 5 68 || not weigled,
4 | Farmyard Manure (14 tons), 3} owts. Superphosphate, and 550 1bs. Nitrate of Soda | 5 92 0 52| 0 193 6 143 each lot
5 | 400 Ibs Ammonia-salts () .. o .o v s e e e e ae e o a w| 2 5210 68| 0 6 2 18 spread on
6 |go0la NitratoofSods v bo v e e e o e w oo w8 2|0 550 9 || 3 17 |)its own Plot
7 | 400 Ibs. Ammonia-salts, 3} cws. Superphos., 300 Ihs. Sulph. Potass, 100 Ibs. Sulph. Soda, 100 1bs. Sulph. Mag. | 6 121 | 0 9% |1 0 8 2 and
s 8 | 550 Ibs. Nitrate of Soda, 33 ewts. Superphos., 300 Ibs. Sulph, Potass, 100 Ibs. Sulph. Soda, 100 1bs. Sulph. Mag. | 6 17 | 0 10 | 1 8 | 8 15 ploughed
O 9 | 33 cwts. Superphosphaie. oo 1. o eree o st D o 100 108 Sulph. Mog. |6 18 (0 8| 0 18| 6 1 in,
10 | 33 ewts. Superphosphate, 300 1bs, Sulphate Potass, 100'Ths. Sulphate Soda, and 100 1bs. Sulphate Magnesia .. | 5 3210 68 0 18 || 6 3
SecoND SEAsoy, 1877, Potatoes planted, April, 27-28 Crop taken up, Oct. 8-10.
Tons. cwts. Tons, cwts.|Tons, cwts, !Tons. [
L. | Unmanered i e e wv % a8 a6 s ww aw R e 2 QI 0 620 21( 3 03 Withered,
2 | Farmyard Manure (14 008) .0 oo oo v o we e e e e e e 5 03] 0 112] 0 6 5 18 || not weighed,
3 | Farmyard Manure (14 tons), and 3} ewts, Superphosphate () .. .. . . .. 4 135| 0 72| 0 4 5 48 each lot
4 | Farmyard Manure (14 tons), 3} ewts. Superphosphate, and 550 1bs. Nitrate of Soda 6 1820 7 [0 173 8 3i spread on
& | 400 bs; Ammonia-salts (%) I T T o e i | 8 9% 0 TA[ 0 4 4 1 its own Plot,
6 | 8501bs. Nitrate of Soda .. o .o o0 oo o e we e ae ae oo [ 4 14210 6200 53 5 7 but high wind
7 | 400 bs, Ammonia-salts, 3 owts. Superphos., 300 1us. Sulph, Potass, 100 Ibs. Sulph. Soda, 100 Ths. Sulph. Mag. | 6 12 | 0 113 | 0 143 || 7 173 || (Oct. 14th)y
8 | 550 Ibs, Nitrate of Soda, 3} ewts. Superphos., 800 Ibs, Sulph. Potass, 100 Ibs. Sulph. Soda, 100 Ibs. Sulph. Mag. | 7 8| 0 8| 0 163 8 134 || blew all off,
9 | 83 owte, Soperphosphale’ 2 i N T e e e e e el en s ek e o | 8 1281 0 112 0 14| 3 6 before
10 | 3} ewis. Superphosphate, 300 Ibs, Sulphate Potass, 100 1bs. Sulphate Soda, and 100 bs, Sulphate Magnesia .. | 8 6§ | 0 74| 0 11| 38 154 ploughing.
Trirp Seasox, 1878, Potatoes planted, April 29.  Crop taken np.
Tons. cwie, | Tons. ewls. | Tons. cwts, | Tons, ewis,| Tons, ewts. 7
1 | Unmavured .. . . . R U D R S T R TS 292 | ﬁﬂé 0"y 7{{;@4{
2 | Formyard Manure (14 008) .. oo oo o oo ow e “ sl 0185 & 143 0 143 /
3 Farm_vm‘dManure(litons),nndSlowts.Suﬂerphosphﬂ.te(‘) vu e e I e " S5 O nly5 0w S| F b | 0 4 N WLt
4 | Farmyard Manure (14 tons), 8} ews. Superphosphate, and 550 Ibs. Nitrate of Soda % b6 aun I 0t FoGgE N ) 6f 5
5 | 400Dhe Ammoniasalts () e s e e e e we o mow wose o e 0155 3 tedl 047\ FRedon
L e e o i 4 /| 01 7% % 1 25| 0 ripd) roun
7| 400 Ibs, Ammonia-salts, 3} owts. Superphos,, 300 Ihs, Sulph. Potass, 100 Ibs, Sulph. Soda, 100 Ibs. Sulph, Mag. "6 g b & 0 135 Pl
8 | 550 Ibs. Nitrate of Soda, 3} owts, Superphos., 300 Ibs, Sulph. Potass, 100 Ibs, Sulph. Soda, 100 1bs. Sulph. Mag. | &, VE; I,(ji i 42 i ,;,1‘3,
9 | BhowtuSontrphospiate ... v oo ee  wn e wm we o e e e e sed vme ke e e 0 &3 Or 33|l Y 85 v Lil F e
10 | 8§ ewts. Superphosphate, 300 Ibs. Sulphate Potass, 100 Ihs, Sulphate Soda, and 100 1bs. Sulphate Mognesia .. | 7, o o 4% i VRV EIN N 4
Fourta Srasox, 1879.
Tons, cwts.| Tons. cwis, |Tons. ewts. || Tons. cwis.| Tons. cwts.
1 | Unmanured .. ,. .. ., o ox s @ o
2 Famyaszanu:e(IHonsg T P S Ol s o o
3 | Farmyard Manure (14 tons), and 3} ewts. Suggphosphabe(l) 9 m oo oo oo
4 | Farmyard Manure (14 tons), 3} ewts. Superp! phate, and 550 1bs. Nitrate of Soda
5 | 400 lbs, Ammonia-8alts () o v o e e e e e e e e e
6 | 550 Ibs. Nitrate of Soda .. .. I o e S s e T
7 | 400 Ibs, A in-salts, 81 owts. Superphos,, 300 Ibs. Sulph. Potass, 100 Ibs, Sulph. Soda, 100 Ibs. Sulph. Mag,
b 8 5?0 1bg, I;itrate ﬂf Soda, 3} ewts. Superphos., 800 1bs. Sulph. Potass, 100 Ibs, Sulph. Soda, 100 Ibs. Sulph. Mag,
9 | 3howts Superphosphate .. . . o o e e e e e ool oo &
10 | 3§ ewts. Superphosphate, 800 Ibs, Sulphate Potass, 100 Ibs. Sulphate Soda, and 100 Ibs, Sulphate Magnesia ..
FIrrH SEASON, 1880,
Tons. cwts. | Tons, cwis. | Tons, cwts. lTons. cwis.| Toms. cwts.
1 | Unmamared .o oo oo o own e oar e Yo i WG G e ds
2 | Farmyard Manure (14 tong) .. .. oo wo v v v e o oo o 58
3 | Farmyard Manure (14 tons), and 8} ewts. Superphosphate (@) .. .. .. .. .. . W Ae Wh NEer
4 | Farmyard Manure (14 tons), 3} cwts. Superphosphate, and 550 1bs. Nitrate of Soda. .. .. .. .. .. %
5 | 400Ibs. Ammonia-sal{s () 0e oo ee e e w o we e e e o gy Al G W
6 [ 5501bs Nitrateof Soda .. oo o oo w b v o o o LTI T SO e
7 | 400 Ibs. Ammonis-salts, 8% ewts, Superphos., 300 Ibs, Sulph. Potass, 100 Ibs. Sulph. Soda, 100 Ibs. Sulph, Mag.
g g.;ﬂ Ibs, lg itrate gf S(ﬂd:s,sg cwts. Superphos., 300 Ibs. Sulph. Potass, 100 Ibs. Sulph. Soda, 100 1bs, Sulph. Mag.
WRUE; SUDEEDHWDIME 30 v cor 00 von en) oo e b e s e e T s commre
10 | 34 ewts, Superphosphate, 300 Ibs. Sulphate Potass, 100 Ibs, Sulphate Soda, and 100 Ibs, Sulphate Magpesia ..

8 i iuptrphnsphat: of Lime "~in all cases made from

“ Ammo;

(® The wmplul. ;’némoml manure having been sown In October, 1874, but the Wheat not put in, and therefore no crop taken in 1875,
potatoes, A

200 1bs, Bone-ash, 150 1bs, Sulphuric acid, sp. gr. 147 (and water),
nis-galts "—in each case equal parts Sulphate und Muriate Ammonta of Commerce.

| ST

Do mineral manures are sown afresh on Plots 7, 8, 9, and 10, for the first crop of
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N

}l (2)

‘ AGDELL FIELD.

|

}‘ Exppemvmnts oN AN ActUAL Coursk oF RorarroN—Turnies, Barrey, Lreumivovs Cror (or Farnrow), axp WHEAT.
|
|

These Experiments were commenced in 1848 so that the present crop (1878) is the 31st experimental one, or the third erop of the Eighth Course.
One-third of the land has been continuously unmanured ; one-third manured with Superphosphate of Lime alone once every four years, that is
! fct:\r h;\e hung p-:ropzcommeneing each course ; and one-third manured (also for the turnip-crop only) with a complex manure, as deseribed in
the foot-note, No. 2.
In the Second, Third, and Fourth Courses, clover was sown, but failed ; and in them,and in the Fifth and Sixth Courses, beans were taken instead,
| on half of each plot, and the other half left fallow; for the third crop of the Seventh Course clover was again sown (spring 1878), on half of
| each plot, the other half being left fallow.
From half of each of the three plots the whole turnip-crop (roots and leaves) was removed; and on the other half the roots were eaten on the land
by sheep, and the uneaten leaves spread and ploughed in. In the case of all the other crops, the total produce was removed from the land,
The abstract of the results given bolow relates to the portions of each plot from which the turnip-crops were entirely removed ; and on which,
in the second, third, fourth, fifth, and sixth courses, beans (not fallow) replaced the clover.

|
|
\
| (Area under experiment, about 2} acres.)
|
|
|

1 1b. (pound avoir.) per acte .. = (about) 1-12 Kilogramme per Hectare, or 037 Zollverein Pfund. per Prussian Morgen.
1 cwt. (hundredweight) per acre = (about) 1255 Kilogrammes per Hectare, or 064 Centner per Pr. Morgen.

PRODUCE PER ACRE.
Pror L. Pror 2, . Pror 3.
Deseription of 3 .
Years. o Superphosphate of Lime,! alone, Complex Manure,2 for the
. Crop. Unmanared continuonsly. for the Turnip Crops only. Turnip Crops only.
Corn® Straw 1 ‘ Total Corn® Straw “Total Cornd Straw Total
(or Roots). (or Leaf) || Produce.# {or Roots). (or Leaf), Produce.# (or Roots). (or Leaf). Produce.*
| 1st Counrsk, 1848-51.
| 1848 Norfolk White Turnips 634 cwis. 454 cwts. 111} cwts, [ 2254 cwts. 106} cwts. 332 cwis. 218 cwts. 1514 cwts. 369§ ewts.
] 1849 Barley. . . . « o 447 bush, 2983 1bs. 5656 1bs. 29% bush, 2111 lbs. 3841 Ibs. 28F bush. 2088 1bs, 3794 Ibs.
1850 Clover (calcd, as hay) . 0o o0 54 cwts. o . 51 cwts, 0 s 63 cwts.
‘ 1851 Wheat, . . « + 285 bush, 3431 Ibs. 5380 lbs. 28 bush. 3371 1bs. 5253 1bs. 28% bush. 3552 1Ibs, 5300 1bs.
28p Course, 1852-55.
‘ 1852 Swedish Tarnips. + « 26 cwis, 4t cwts, 304 cwts, 223} cwts. 204 ewts. 2434 cwts. 3964 owta 364 cwis. 433 cwts.
1833 Barley . . . . . 34% bush. 2430 1bs. 4463 Tbs, 284 bush. 1873 Ibs. 3560 Ibs, ‘bush, 2604 1bs. 4473 1lbs,
1854 Beans, . + o v & 5% bush. 1055 1bs. 1445 Tbs. 5% bush. 1103 '1bs. 1534 1bs. bush. 1355 1bs. 2065 lbs,
1855 Wheat . . . . . 354 bush. 3619 lbs. 5859 Ibs, 35% bush, 3525 lbs, 5780 ks, 374 bush. 3942 1bs. 6371 lbs.
3ep Coussk, 1856-59.
1836 Bwedish Turnips, . . 32 cwis. 2} cwts, 34} owta, 136 cwis.  Thewts. 1424 cwts, 333% ewts, 124 cwts, 3463 cwis,
1857 Barley . . . . . 48t bush. 2600 1Ds. 5837 1bs. 234 bush. 1475 1bs, 3076 1bs. 438 bush. 2435 1bs. 5163 1bs.
1858 Beans. . . . 4+ 61 bush. 1100 1bs. 1515 Ibs. 63 bush. 1155 Ibs, 1605 Ibs. 128 bush, 1520 1bs, 2357 1bs,
1859 Wheat « .+ & 4 35% bush. 4030 1bs. 6262 Ibs. 347 bush. 3930 1bs. 6120 1bs. 395 bush, 4610 1bs, 7154 lbs,
4rn Course, 1860-63.
1860 Bwedish Tornips. . . 1 cwt. (6 1bs.) 1 cwt. 294 cwta. 13 ewt. 304 cwts. 874 cwts. 34 ewis, 90§ cwts.
1861 Barley. . . . " 383 bush. 2522 bs, 4718 1lbs, 30% bush, 2000 1bs, 3775 lbs. 60¢ bush. 3940 1vs. 7391 Ibs.
1862 D8. i & el o) e 29 bush. 1840 Tbs. 3661 1bs. 297 bush, 2150 Ibs. 4040 Ths. 43§ bush. 3280 1bs. 5990 Ibs,
1863 Wheat + o & & o 44% bush. 3467 1bs. 6330 Ibs, 347 bush, 3390 lbs. 5619 lbs. 463 bush. 4697 1Ibs. 7626 1bs.
5re Coursk, 1864-67.
1864 Swedish T’u-nips b 8% cwts. 0% ewt, 94 cwis. 63 cwis, 4 cwts. 724 owts. 1763 cwty, 8¢ ewts, 183 cwts.
1865 Barley, . . . 39 bush. 2154 lbs. 4182 lbs, 334 bush. 1615 Ibs. 3304 b 474 bush. 2595 1bs. 7 5148 Ibs.
1866 Beans. . . 104 bush. 1013 1bs. 1689 1lbs. 73 bush. 978 1bs, 1463 1bs. 203 bush. 1990 lbs, 3343 Ibs,
1867 Wheat . . 2L bush, 2143 lbs. 3473 1lbs. 194 bush, 1966 1bs. 8202 Ibs, 233 bush, 3003 1Ibs. 4567 lbs.
6re Coursk, 1868-71.
1868 Swedish Turnips 4 Failed, and ploughed up.” Failed, and ploughed up. Failed, and ploughed up.
1869 Bartley . . . . 24 bush. 1848 Ibs. 3338 1bs. 28 bush. 2025 lbs. 3636 1bs. 42§ bush. 3309 bs. 5800 Ibs,
1870 Beans Vo 13§ bush. 738 lbs. 1391 Ibs. 13% bush, 763 1bs. 1778 1bs. 24§ bush, 1056 1bs. 2664 Lbs.
1371 Wheat « 4 . 4+ 20§ bush. 2799 1lbs, 4092 1bs. 23% bush. 3048 1bs. 4521 1bs, 23 bush. 3440 1bs. 4883 Ibs,
|
7rg CoUrse, 1872-75.
1872 Swedish Turnips . . 343 cwis. 8% cwis. 427 cwis. 1704 cwis, 17§ cwts. 183 cowte. 3394 owts, 85¢ ewts. .’?T?é cwts,
1893 Barley . v v o 23; ‘bush. 1343 1bs. 2717 1bs. 204 bush. | 1565 lbs. 2875 1bs. 814 bush, | 1723 lbs. 3573 1bs.
| 1874 Clovers o\ @ il & s o0 00 314 cwts. oc oq 521 cwts. o 00 843 ewls,
1875 Wheat « & & o o 21§ bush, 2430 1bs. 3784 Ibs. 28} bush. | 8536 lbs. || 5328 lbs. 313 bush, | 4685 1bs. 6699 1bs.
8rE CounsE, 1876-T9.
1876 Swedish Turnips 174 ewts, 5 cwis. 224 cwts. 1882 ewts, 28} cwis. o163 owts. || 356 cwts. 553 cwts. 4113 ewts.
18;1 Barley . .p . 2:15} bush. 1291 1bs. 2623 Ibs. 244 bush. | 1174 Ibs. 2338 lbs. 1 34 bush. 1918 1ls. 3890 1bs.

188 Beans . . 4 o
1879 Wheat . . .

|

SoMMARY—AVERAGE OF THE Fimst 7 CoUrsEs, 1848-1875.

}Swedish Turnips . . 27§ owts, 108 cwts, 384 cwta. 1423 cwts. 263 cwts. 168§ cwis. 238¢ owts, 413 cwis. 300 cwts.
}Barley 5 o ololo 364 bush. 2283 lbs, 4348 1bs. 28§ bush. 1809 1ba. 3458 1bs. 424 bush. 2671 lbs. 5107 Ibs.

850,54 ’58, | f Cloven, 1850 and '74} . 23 cwts. " i 55 cwis. = W T34 owts.
269,166,770, 74 (ealed. ashay) . " N

66707 Y posns . . . . . | 12bush | 1149 lbe. || 1980 Ibs. 13 bush. | 1231 lbs. [ 2084 Ibs, oopbush, | 1840 Tos, || 384 lbs.
e IWhest . ... | 30 buw | 3L Ds || 5030 e 203bush, | 322 s || 5122 Ibs. 33 bush. | 3990 lbs. || 6114 lbs.

() First Course—100 Ibs. Bone-ash, and 100 Ibs. Sulphuric Acid (sp. gr. 1+7); Second | of Ammonia, and 2000 1bs. Rape-cake; Third, Fourth, Fifth, Sixth, and Seventh Courses—
Course—160 Ibs. Bone-ash, 120 1bs, Sulphuric Acid; Third, Fourth, Fifth, Sixth, and Seventh | 300 Lte. Sulphate of Potass, 200 Ibs. Sulphate of Soda, 100 Lbs. Sulphate of Magnesia, 200 The.

(ourses—200 1hs. Bone-ash, and 150 Ibs. Sulphuric Acid, per acre. Tone-ash, 150 1bs. Sulphuric Acid, 100 lbs. Sulpbate of Ammonia, 100 Ibs. Muriate of *
(%) First Course—100 1bs. Pearl-ash, 100 Ibs. Bone-ash, 100 lbs. Sulphuric Acid, 100 lbs. | Ammonia, and 2000 Lbs, Rape-cake, per asre. -

Suiphate of Ammonia, 100 1bs. Muriate of Ammonis, and 1000 Ibs, Rape-Cake; Second ®) The quantities gven in Bushels represent the Dressed Corn only.

Course—300 1bs. Suiphate of Potass, 100 1bs, Sulphate of Soda, 100 1bs. Sulphate of Magnesia, () The “Total Produce” of the Corn-craps includes Dressed Corn, Offl Corn, and Total

180 Ibs. Bone-ash, 120 Ibs. Sulphuric Acd, 100 1bs. Sulphate of Ammonia, 100 Ihs. Muriate | Straw.

[
1
L
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MAY,
Summary StaTEMENT oF THE PRESENT AND PREVIOUS

(14 Years, 1865-1878,

Nameof | . PREVIOUS CROPPING

Field, g
& 1865. 1866. 1867. 1868. 1869. 1870. 1871, 1872.
Qats, | Oats, Barley, Barley,
Thirty Acres| 30{| 1wt Gaano, | Tares and Swedes, after Clover. Wheat, Oats, 9 cwis, superphos, | 23 CWHS-superphos,
‘3 cwis, Corn Manure, Dung and Artificial Sheep-Folding, 2 ewts, Gruano, 2 ewts, Guano. 9 ewts. Nitrate Soda. ?zﬁée::;l; Ii;ﬂr. Sod:),
| Red C1 {202?5 wto, & _ Swed 3 o S evts oot
€ over 2 d 0, wedes 3 ewts. Guano, CW1s. superphos.,
Harpenden |22 meat| (peren.), Wheat, 35 1 ewt. Nitr, Soda,| Dung and various Wheat, 1 cwt. Nitrate Soda. |24 ewts. Nitr. Soda.
‘ Sheep-Folded. Unanuied, 2% ewts, Guano. ik 11 ewt, Nife, Soda| Artifiial Manures, 3 ewts, Guano, Tazes, Tares,
[ and Sheep-folded. Dung. Dung.
Wheat ‘ Barle Barle:

Little Hoos 9f 1 vt Guimo, | Mangolds, Wheat, 2 ono Lovi-dref Blood, | Barley, Barley, (vith Clover).
] T ewt, Nitrate Soda,  Dung and Artificial, Unmanured. t“ﬁ.t' oy 1, Fowt:Sulph. Ammonia, 2} ewts. Guano, 8 owts, superphos, | 93 oty superphios.,
| 1 owt. Corn Magure, cwt. Nitrate of Soda. J ,i superphosphude, 23 ewts, Nitrate Soda. 91 owts, Nitr, Soda,

Whea!
I Cats [ Wheat, Barley, Oats, Varieties ofE'Vh f;

Fosters' .. [18 1 ewt. Gbﬁano, %?S‘ng}lgyg ’ 2 owts, Guano, 2 cw%a.%;mno, %cziﬁaﬁeﬁmi}& 23?;; %m' Bocty Tai)ree's’ 2 é2cwt§.auperpho§?

1 cwt. Corn Manure. g cwt. Corn Manure. |1 ewt. Nitrate of i " - ifici 2 ewts, Nitr. Sod
; 3 W e of Soda. [ ot superphosphafe|  Manure, Daung and Artificial. ;Sheep-lfolde?i .a,
r{j | Swed B vt G
| Wheat, Oats Oats, Weces Como bl Oats Oats,

Knott Wood | 30{ | Sheep-Folded, 2 exwts. Giiano, 2 owis. Glano, |, S.6vts. Guans, (omehalf), Oats, Siowis. Giano, | 23 owta. supérphos.

i‘ Towt. Gusno.  1owt.Sulph. Ammonin, ewt Sulph. Amworis. 24 °Wf§ns§P1§‘l1;}‘ngPh**“ 5@?::23‘15"2’;2%‘;.%’ 8 owts. Guano. |y oot Nitrate Soda. | 24 owis. Nir. Soda.
‘ | up and Fallowed.
. Red Clover |  Red Clo Wheat, Oats Dats
Ll%l:ogll()tt} 14 (peren.), (peren.{er 1 ewt. Guano, 2 ewts, Guano, lyggl?%lgfé, 3 w;h%at' 3 cwggt‘g;mnor All% S? ?;Etﬁoﬁed‘
s Unmanured, Sheep-Folded. | 4 owt. Corn Manure, | 1 cwt. Niteate Sods. | 3 cwis. (yuano, OWS. LUan0- | 4 0w, Nitrate Soda. (3 i
2 ewts, Nitr. Soda.
|
- Mangolds and Wheat Hangolds, Oats
Sawpit . [14{ g ips, Um a %%%g&g;%r’ 1 ewt. Guano, 3 “{h%%t: Dung and’ Wheat, 2} owts, supérphos,,
‘ Dung and Arfifieial. ' r 1 ewt, Wheat Manure, D (R, 3 cwts, Guano. 3 ewts. Guano. | o owtg, Nitr. Soda.
! Barley, Mangolds
| | Rick-yard | 8¢ 2 cwts. Gano, Red Clover, Wheat, Barley, Tares, Bazley, Thag0 08 Wheat,
| ;1 Jont, Corn Montre,  Sheep-Folded. Guano. 2 ewts. Wheat Manure, Dung. Lowt. Guano. |, gﬁtﬁﬁdc ale, | Onmenured.
| i
f Wheat Wheat, Barley, Barley
Six Acres .. | 6| Red Clover, 2 ewts, Guano, Oats, Beauns, 2 ewis, Guano, Barley, 3 owts, superphos,, | 24 Cwis. superphos,
{ ‘ Unmanured.” o o Com Manare, | 5 SV Guano. Dung, 1 owt. Nitrate of Soda, 2 O7% oo 2} owts, Nittato Soda. 24 evta. Niir Soda,
l Oats 3 Gats, Turnips
Clay-Croft [12{| 2 cwis Guano, 2 cw(t); 1g{mno, %{%[Pg’ 2 cvzh&gg’n 5 i fv;w&’;.c%a;‘i“" ; D“t“g ind UWheat, ] 2% cwt.? ?&Sérphos.,
2 owts. Corn Manure, 1 ewt, Sulph. Ammonia, ; i e 03‘;}”. S nmanured. | 9y owts, Nitr. Soda.,
: Mangolds |
Ten Acres.. |10 %5"”5’ Turnips, Wheat, Red Clover Wheat, Oats, i e Wheat, |
o, K . " 3 . Z &n ¥ |
{‘ ung Antificial Guano 2 ewts, Guano 8owts. Guano. |, o Cake, Unmanured, ‘
|
i e |
Wheat, Barley, Mangolds, ‘Wheat,
Agdell .. |9 Red Clover, 13 cwt. Gano, QOats, Tares, Barley, 1} ewt. Giano, Da:;:g o) Ganisnnid
Ununanured. 1} ewt. Corn Manure, 2lowtaiGuano. Dung. Unmenured, 1%2;;;3&?1" 4 cwts, Cftton Cake, | (and part Roots).
Bar Hangolds and Oats, Lo Sainfoin
Long Hoos [25{| 1ewi. };?,fgno, 1 gfﬂ?{,;m, o ?ﬁ:‘%ﬁi : Vihga.t, i 2 utwg'(}g'mno, Sainfoin, Unmanured, Magugn%llds,
1owt, Corn Manure, 1 ewt, Corn Mamare, Sy ﬁ . cwt, Guano. e W(E-WS 1'1.1p ﬁe Bloog',i& Unmanured. (Stear?] :I}l't;vated, (Carted off,)
Barley;
Sawyers' .. |2 o Swedes, | Wheat and Barley,  Red Clover, Wheat, Fall Wheat Wheat, i
d Artificial, : ;. allow. ) 4 cwts. Guano, |23 owts, superphos,,
ng an cial Sheep-Folded Unmanured 3 ewts. Guano. 4 cwts, Guano, 1 owt, Nitrate Soda. | 24 cwts. Nitr, Sods,
Red Cloyer Wheat Barley e -t L
WestBarn |52{|  (perem) 14 ont. Guino, | Lot Blood thanwre | gy Wheat, Seinfoin, Sainfoin, Sainfo
Sheep-Folded. |12 cwt, Cor Manure. lcsx Ss;[;i’p 081)0;;, 8 ewts, Guano, Unmanured, Unmanured, Unmanur
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’ (2 )
i
1878,
- Crorrvg, &c., oF THE A®ABLE LAND NoT UNDER ExXPERIMENT,
inclusive.)
. [
AND MANURING, Cropsy &e., . Name of
; T Present Season, TField.
; 1873. 1874. 1875. 1878, [ 1877, 1877-178.
Grass (), ; Grass (%), Girass (%),
@ witfa(;‘rrrltf?s,-s ceds). Folded, and 1 cwﬁ. Nitrate. Sl?egg-sff)ls‘lggé. %I(; %S}?o(s%.), Cattle Grazed, Cattle Grazed with )
oo it | oo ST, |y Wt |yt D, | el (9| Tty Ao
2 owts. Nitrate Soda. 23 ewts. Nitrate Soda. Dung. 1 cwt. Nitrate Soda. 2 cwts. Nitrate Soda. Duug.4 oy
Atter 0ot HMangold Bal
er Oats—2 cwis. super- angolds arle
phosphate; 2 cwts. Nitrate. Barley, Duseoand " Wheat Barley, (with Cloger)
A e Taros ] vt s 2 ewts. superphosphate, lomis (Varieties), 2} ewts. superpbosphate, | o % PG 22 Ha.rpenden.
s oD 2 cwts, Nitzate Soda, LD R 2 owts. Nitrate Soda. | 23 owts. Nitrate Soda. | 2,0 o Sperphospuate,
phosphate; 1 ewt. Nitrate. (Carted off) . : ) “ | 2} cwts, Nitrate Soda.
Barley, i :
3 Barley ) Barle where Barley 1575 Barley, Barley Zarley (2
| Unmanured! 2 owts. B“PGFP{:WP}M% 2 cwts. superphosphate, | 24 ewts. snperr%osphate, 23 ewts. superphosphate, 2% ;Z&séssngggfﬁgsgggte, P .
Gluvar (»}()], 2 cwts, %itrube So%x; 2 cw]fs. N (ijtlmte of Soda. | 2} owts. Nitrate Soda | 24 cwis. Nitrate Soda : 01'0; b a. Little Hoos.
Unmanure (1 acre Unmanured). where Clover 1873, with Clover). with Clover).
Half quantitiea. @ ) 6 ! Unmanured.
arley, White Turmps
Barley KO )5 s G, Barley, ’ Wheat
2 ewts, snperp{osph&te: 2 ewts. superphzrsphate, ® 24 owts, auperphoaplhate, 23 ewts, mperph’osphate, Suparphoaphate, (Varieties). 18 | Fosters’
s Do 2 owts. Nitrato Sod ts. Nitrate Sods, | 9} i S 2 ewts, Ni 'l
(2 acres experiment). owts. Nitrate Soda. ewts. Nitrate 24 ewts. Nitrate Soda. | 4 ewt. Nitrate Soda; cwis. Nitrate Soda,
)] Ig cwts. Guano, 13 \htrafc part fed, part carted.
Ta.res @, Barley,
!mf’ After Roots and Tares carted, Barley. Qats, Barley, Roots (),
('f‘) 2 ewts. superphosphate, 21 cwts. superphosphate, 2% owts. superphosphate, | 23 cwts. superphosphate,|  Dung and Artificial. 3) | Knott Wood.
Dung, 2owtﬁ sn eqéhosph.; 2 ewts, Nitrate Soda, 2% cwts. Nitrate Soda. 3 ewts. Nitrate Soda. | 23} ewts, Nitrate Soda. F
2 cwts. Nitrate Soda. | After Tares fed, 1 cwt. each. allow ().
Barley, Man; olds Wheat Oats ats :
2 cwts. superphosphate, g ! (Varieties), 21 cwis. superp’hosphate, (with Clover), UGlover, 14 {I'lmex'm’tt
2 owts, Nitrate Soda. ((}arted S5 1} owt. Nitrate Soda. | 3 owts, Nitrate Soda. | Z3,2VES Superphosphate, nmenured, Wood,
2% cwts. Nitrate Soda.
‘ Oats Barley, Barley, Mangolds Wheat Barl
¥ 2 ewts, superp’hosphate, 2 ewts. superph’osphate, 2% cwts. superphosphate, 25 tongnun'o (Varieties), 2% ewts, su Sgﬁosphate, 14 | Sawpit
2 cwts, Nitrate Soda, 2 ewts, Nitrate Soda. 2} ewts. Nitrate Soda. (Carted off) 1% cwt. Nitrate Soda. | 2} ewts. Nitrate Soda. ’
Barl iy Swed Barl
arley, ung. Barl wedes, 1 ariey,
2 ewts., mperp{osphate # followed by Turnips arley, Dung, and Barley, 2} ewt. superphosphate, ick-
2 cwts. Nitrate Soda. . 1 cwt. superphosphate, ' HoxtaNitrata/Soda: Superp%’osphate. 1 owt. Nitrate Soda. 2% ewls, ’itratc:%odu. i Bl
1 cwt. Nitrate Soda.
Barley, Barley, ALy
r ) L) th Clover), Clover g
2 owts. su rpbosphate 2 cwts. su erp{mphate 2 owts. superphosphate, |2} owts. superphosphate, (v " )
2 cwts. I‘mrate Soda. 24 ewts. ghtrate Soda. 9} owts, Nitrate Soda. | 2 cwis. Nitrate Soda. | 25 C¥is- supszphosphate, Unmanured. ¢ ||IRix Acres,
“ 2% ewts. Nitrate Soda.
Oats, Cats.
Clover, Wheat, 1 owts. su 3 Wheat, -
; perphos hate, |2} ewts. superphosphate Fallow, 1€at, 12 .
nmanured, 2 ewts. Nitrate Soda. 2% owis. Nikute é)o da. | 23 owts, Nitrate Soda, 2 cwts, Nitrate Soda. Clay-Croft.
BarIe{, 0
2 cwts. supérphosphate, 3 owls sants, t _Wheat Clover,
: . superphosphate, | 23 cwts. superphosphate Fallow. (with Clover), er, 10
éj}‘;ﬁgﬁjﬁ;ﬁjﬁﬂ‘; 9 cwts, Nitrate Sods. | 24 owts, Nittate Soda,” 2 owts, Nitrato Soda. Unmanured. Ten Aores.
Clover, Wheat, Barley, L
F Unmanured, 1 ewt. Nitrate Soda B "i?mzml’hm 2} ows. superphosphate, 2} ovts. su Ig"’“l’%“phm DuugP et il
H 2 ewts. Nitrate Soda. 3 cwis, Nitrate Soda. | 2} ewts. Nitrate Soda. : 9 | Agdell
Barley, (13 acres E}lxpenment, Wheat, Swedes, Barley, (8 acres expenment gaell.
Experiment. 4 Clover, § Fallow). 3 acres, Experiment, 3 acres, Expenment 3 acres expefiment. # Beans, § Fallow.)
Wheat, Oats Qats, e Barl Barl
a ewts. superphosphate, Ay
[} Vanehes of Wheat), 2 ewts, supm-p’hosphate, 21 cwts. Bnperphosphate '3 owts. Nitrate Soda. 21 ewts, supe’?pyl‘l,osphate, 2% owts. s%egﬂosphate, 25 | Long Hoos.
| 13 owt. Nitrate Soda, 2 cwts, Nitrate Soda. 93 owls. Nitrate Soda. Taﬁ‘es @), 2% ewts. Nitrate Soda. | 2§ cwts. Nitrate Soda.
i ung.
1 Barley after Swedes ® Barl Barley (2),
Oats 2 owts. superpho Sarey 23 ewts. superpliosphate, Barley,
2 owts. superphosphate, Mangolﬂs and Swedes, | "9 ewfs Nitrate sSpcda. 9 t(wml Clover), %% owts. Igitr%te goda ()24 ews. supciphosphate 25 | Sawyers'
9 ewts. Nitrate Soda. Dung. Wheat after Mangolds (3) 287 superphosphate, Tares (1), 2} ewts. Nifrate Soda, yers.
13 ewt. Nitrute é 2 ewts. Nitrate Soda. Dung.i - (}) 24 ewts. Nit. Soda alone.
Oats, Wheat Qats, 2 ewt fh hak
2 cwts. superphosphate, (Oats fed off 1873) 2 ewts. superphosphate, L sup&rp epiese, Fallow. Wheat, 29
rl 2 ewts. Nitrate Soda. 1} cwt. Nitrate Sods. 2 owts. Nitrate Soda. 8 é% Iﬁig:;g g:‘é.‘?’ e Zowts. Nitrate Soda. West Bar.
3
A
|}
¥
}
’
}
ﬁ
|
‘““-w—-—————'*—'“‘::;”——‘*"—; — e e e — = R e ——— e ]
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