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EXPERIMENTS ON THE GROWTH OF LEGUMINOUS CROPS.

I.—Braxs, Pras, axp Tares—GErscrorr Frerp.

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

Experiments with Beans 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.

Tn 1861 a crop of wheat, without manure, was taken.

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

Tn 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 lbs. 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.

Tn October 1870 winter beans were sown (without manure),
but the plants were to so great an estent 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
50 wet that it could mot be prepared in time for sowing. It
was therefore left fallow for 1872, at the end of May subsoiled
to a depth of about 12 inches, and re-ploughed 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; bub
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.

The general result of the experiments with BEans has been
that mineral constituents used as 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 a
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 keeping the land free from weeds, and an alternation
of Braxs and WrEar was substituted ; the beans being manured
much as in the experiments with the same crop grown continu-
ously as above described. Bub the wetness of the winter of
1871-72 prevented the sowing of the Beans for the season
of 1872; and again the wWetness of the autumn and winter of
1879-3 prevented the sowing of the wheat until April 4, 1873,
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 alternating Wiear 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 highly nitrogenous beans, as in sixteen crops of wheat
grown consecutively without manure in another field, and also
nearly as much as were obtained in & third field in eight crops
alternated with bare fallow.

Experiments with Tares, like those with Peas, were soon
abandoned, and for the same reasons. Beans were af first sub-
stituted, with some variation in the description of the manures
employed ; but this experiment has likewise been abandoned for
some years. At the present time (1877) the land is devoted to
an experiment on the comparative manure-value of decorticated
cotton-cake and Indian corn-meal. Cake, at the rate of 1000 Ibs.
per acre, has been consumed by sheep on one portion, and an
equal weight of Tndian meal on another portion; the two lots
also receiving equal weights of mangolds and straw-chaff; and
the land is about to be sown with swedes.
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TXPERIMENTS ON THE GROWTH OF LEGUMINOUS CROPS—continued.

IL—Rep Crover (Trifolium protense)—Hoos Fiuwp.

Exerrmrests on the growth of Clover, with many different
descriptions of manure, were commenced in 1849, and, with the
occasional interposition of & 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 liftle more into detail :—

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

Tn 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 1bs. of lime, per acre.

On some portions of the land Clover was sown 10 times during
the 23 years, 1848-1870, and more frequently alone than with
a corn-crop ; but in 7 out of the last 8 trials the plant died off
in the winter and spring succeeding the sowing the seed.

Tn 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 &
fow 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
Tuxuriant 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 1878, there still remained oo 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 13 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 now (May 1877) it has been dug up and resown. This,
(1877) is, therefore, the 24th season of the growth of Clover,
year after year, on this plot of garden ground.

Tn reference 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 mized with the layer from 24 fo
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 ab 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 portions 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, sods, 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 a portion of which clover had been gre#n
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 mot heen 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 plonghed up.
It was again ploughed in July 1872, and in March 1873; the
intention being to sow some other Leguminous crop; 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 (1873). On May 4, 1874, the land
was again ploughed, and sown with Red Clover seed, May 5,
without manure. The plant came up well, and 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 (1878); 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. At
the present time (May 1877) Barley has been sown over the
whole, but without further manuring.

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

B 4
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ExPERIMENTS ON THE GROWTH oF LEGUMINOUS CROPS—continued,

cuttings were taken from these small beds in July 1872, and | constituents, nor ammonia-salts, nor nitrate of soda, nor mineral

(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 ll 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 ertificially-
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 a 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 a 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 cufting was
talen on June 22 and 23 (1875); the blanks in the rows were
re-sown on July 24; a second cufting 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. At the present
time, May 1877, all the small beds are dug up, and sown with
Barley and Clover.

The general result of the experiments in the field has heen—

that neither organic matter rich in carbon as well as other |

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 & 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 carhon, 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 I p. 178 and ¢ Journal of the Royal Horticul-
tural Society of London,” vol. ii. 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 to secure a crop.

8o far as our present knowledge goes, the only means of
insuring a good crop of Red Clover is to allow some years to
elapse before repeating the crop upon the same land.”
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J ExpERIMENTS ON ROOT-CROPS.—BARN FIELD.

Experiments with Turnips were commenced in 1843. Eight acves, divided into numerous Plots, were set apart for the purpose, and the crop was grown for ten consecutive
||| years on the same land ;  Norfolk Whites” 1843-1848, and ¢ Swedes ” 1849-1852 ; on some Plots without manure, and on others with different descriptions of manure.
| Barley was then grown for three consecutive seasons, 1853-1855, 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 1856 to 1870 inclusive.
The results obtained with Norfollt Whites in the first three years, 1843, 1844, and 1845, were published in the ¢Journal of the Royal Agricultural Society of England,’ vol. viil.
‘ Part IL, 1847; and an abstract of the results obtained Irom 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.)

\ Norrork Warre TurNies; Four Seasoxs, 1845-1848; Roots and Leaves carted off the Land.

" Each Plot as Series 1, and Cross-dressed as under—
SERIES 1. l‘ SERIES 8. SEKIES 4.
‘ Manures as under ; no Cross-dressing, SERTES 2. 160 Lbs. Sulphate 16"&';%80%‘;‘]”9 SERIES 5.
! ‘ No Cross-dressing. 75‘}{:5“ \R]raiénte 75 lbs, Muri’ate 1840 Ibs. Rape-cake,
I gy Ammonia.
[ Amoiay 1840 1bs. Rape-cake.
Average Produce, per Acre, per Annum,
Roots, Leaves, Roots. Leaves. Roots. Leaves. Roots. Leaves,
i Prors, . Tons. cwts. | Tons. cwts. Tons. ewts. | Tons. cwts. || Tons. cwts. | Tons. cwts, || Tons. cwts. | Tons. cwts.
3 | Gypsum 1845; without Manure 1846 and since (average 1846,7,8) | 1 4 | 0 17 1 711 5 10| 3 19 6 11| 3 3
4 | Superphosphate, each year; Potass, Soda, and Magnesia, 1847-8 .. | 8 1 2 15 9 15 4 3 10 5| 6 1 11 2| 4 12
5 | Superphosphate, each year; .. .. .. .. . . . . .|| 816 2 19 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 4 10 7| 6 17 10 175 7
SwepisE TurNies; Four Seasoxs, 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 1849 and 1850.
No Cross-dressing in 1851 and 1852.
SERIES 1.
Manures as under; no Cross-dressing, SEs1zela) SERIES 3. Seerss 4. SERIES 5.
‘ No Cross-dressing. || 200 Ibs. A ja-salts. 20&%@?"@;‘22&?* 2000 1bs. Rape-cake.
Roots. Leaves. Roots. Leaves. Roots. Leaves, Roots. Leaves.
Prors. . Tons. cwts. | Tons. ewis, Tons. cwts, [ Tons, ¢wts, || Tons. ewts. | Tons. ewts, || Tons. cwts, | Tons. ewts.
3 | Without Manure, 1846 aud since .. .. .. .. .. .. .. .. 6 0 17 7T 14| 0 13
4 | Superphosphate, Sulphates Potass and Magnesia, and Soda-ash .. || 7 17 0 10 9 9 0 11 13 1% 18 12 710 15
5 | Superphosphate o ma e e e er w0 we we e (|79 0 11 8 14 0 13 1 4]1 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); Turee Sasoxs, 1853-1855.
SERIES 1. ” SERIES 2. SERIES 3. SERIES 4, SERIES 5.
Dressed ’ Straw. ‘ Dressed Straw. Dressed Straw. Dressed Straw.
o, Corn, Corn, Corn,
1 Prots, Bushels, Cwts, Bushels, Cwts. Bushels, Cwis, Bushels. Cwts.
\ L R i e TR | |7 12 203 123 941 151 257 16
4 Wi rai e dwe fEn) e vl BB eN Gt wmr eale W 20% 124 224 13 25 143 25% 147
5 B T S| 1 | 11z 23 12 263 15 27 155
g } G oWe &y o g W g e vaeown s o s m Wil 188 || 107 208 | 13 2 143 25 147
| |
SwensH Turxtes; Firtey Seasoxs, 1856-1870.(1) Roots and Leaves carted off the Land.
| Each Plot as Series 1, and Cross-dressed as under— :
SERIES 2. SERIES 3. SERIES 4. SERIES 5.
SERIES 1. 5 years, 1856-1860. 5 years, 1856-1860. 5 years, 1856-1860. 5 years, 1856-1860.
Manures as under; no Cross—dressing. 332';01% ;bsN Siivg-gﬁ; 200 1bs. Ammonia-salts. zuus lobosn i%grslgrvx&tsilts. 3000 1bs. Sawdust.
10 years, 1861-1870. 10 years, 1861-1870. 10 years, 1861-1870. 10 years, 1861-1870.
550 1bs. Nitrate Soda. | 400 lbs. Ammonia-salts. || 408 lbs. Al ia-salts. 2000 1bs. Rape-cake, '
2000 1bs. Rape-cake.
Roots, Leaves. Roots. r Leaves, Roots. Leaves. Roots. Leaves. Roots. Leaves.
Prors. Tons, cwts. | Tons, cwts, | Tons, cwts. | Tons, cwts. || Tons. cwts, | Tons, ewts. || Tons, cwts, | Tuns. ¢wis. || Tons, cwts, | Tons. cwts,
1 | Farmyard Manure, I4tons .. & .. o o o . . .|| 6 4 017 | 7 9 1 2 8 8 4 8 1 8 1 4
2 | Farmyard Manure, 14 tons, and Superphosphate .. .. .. .. | 6 7 | 0 16 | 7 13 |1 3 8 5|1 5 8 14 |1 9 716 |1 2
3 | Without Manure, 1846, and since .. .. .. .. .. .. .. .|| 0 11 0 3 0 19 0 4 0 138 0 3 3 6 0 14 3 8 0 13
4 | Superphosph., each year; Sulph. Potass, Soda, and Magnesia, 1856-60 | 2 16 0 8 5 2 0 16 4 12 0 14 6 12 1 6 5 8 0 17
5 | Superphosphate, eachyear .. .. . . .. . o o . 2 12 0 9 4 13 0 18 3 16 0 15 5 16 1T 5 0 0 19
6 | Superphosphate, each year; Sulphate Potags, 1856-1860 .. .. .. 2 7 0 7 4 11 0 14 4 35 0 13 6 6 1 2 5 3 0 16
7 | Snperphosph., each year ; Sulph. Potass, and 36} Amm.-salts, 1856-60 | 2 12 | 0 7 4 13 | 0 14 4 12 | 0 14 6 15 | 1 4 5 910 17
8 | Unman. 1853, and since; previously part Unman.; part Superphosph. [ 1 3 0 4 1 18 0 5 1 2 0 5 3 19 0 18 3 14 0 19

Nore.— Sulphate of Ammonia " i estimated to contain 23 per cent. Ammonia, and “ Muriate of Ammonia” 27 per cent, *“ Ammonia-salts,” in each case, equal parts Suiphate and Murlate of Ammonia of commerce ; and the
g;x;mre'xs estimated to contain 25 per cent. Ammonia, The 328 Ibs. Nitric Acid (Sp. gr. 1'35), mixed with sawdust, and used s a cross-dressing on the Plots of Series 2, from 1856-1860, were estimated to coutain Nitrogen = 59 lts
monid.
(1) The crops of 1859 and 1360 failed, and were ploughed in; but, as the manures were applied, and there would be accumulation within the soil for the succeeding crops, the average produce is calculated as for 15 years, that is
the produce of the 13 years is, in each case, divided by 15, o .
: B9
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EXPERIMENTS ON SUGAR BEET (VILMORIY'S GREEN-TOP WHITE Sitesiax)—BARN FIELD.
GROWN YEAR AFIER YEAR ON THE SAME Laxp, wirsour MANURE, AND WITH DIFFERENT DESCRIPTIONS 0F MANURE, coduENcING 1871,
Previous Cropping :—1843-'48 (6 Seasons), experiments on Norfolkk White Turnips, with different descriptions of Manure,
1849-"52 (4 Seasons), experiments on Swede Turnips, with different deseriptions of Manure.
1853-'55 (8 Seasons), Barley without Manure (with a view as far as possible to equalise the condition of the Plots).
1856-"70 (15 Seasons), experiments on Swede Turnips, with different deseriptions of Manure, in. which the arrangement of the
Plots wos the same, and that of the Manures very similar—in fact, exactly the sume during the last 10 years—as in the first year of Sugar Beet,
excepting that, during those 10 years, the Alkalies were omitted for the Swedes. For the seeond and subsequent years of Sugar Beet slight slterations
in the Mineral Manures were made, and in the fourth and fifth years the Farmyard Manure, Nifrate of Sods, Ammonia-saits, end 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 Tows; plants moulded up efterwards.
Roots all carted off, Leaves weighed, spread on the respective Plots, and ploughed in.
Area under experiment about 8 acres. The cxperiments are arranged as under, in 5 Series, each of which comprises 8 Plots.
Manures, per Acre, per Annum,
| | Srrizs 4,
, SERIES 2. ! SERIBS 8. || bk Plog as Seres 1, Serps 5.
Prots, S | Each Plot as Series 1, I fﬁf&gﬁ;zigiizﬁ and Cross-dressed .\vith Each Plot as Series 1,
and Cross-dressed with || 400 1bs, % Ammonia~ 2000 Ibs. Rape-cake, || and Cross-dressed with
550 Ibs, Nitrate soda.“ : calts” and 400 lbs. « Am- || 9000 lbs, Rape-cake.
‘ ‘ it monia-salts.” P
First Szasox, 1871 ‘
ProDUCE PER ACRE (Roots trimmed as for feeding, not as for Sugar-making), ‘
{
Roots. ‘ Leaves, ] Roots, Leaves. | Roots, I Leaves, Roots. ‘ Leaves, I Roots, Leaves,
|| Tons, cwts. ! Tons. ewts. || Tons. ewts, | Toms. cwts, | Tons. cwts, | Tons. ewts. | Tons. cwts. 1'l'ons. cwts, || Tons. cwts, | Tons. ewts.
1 Farmyard Manure (14 tons) .. . .. .. .. .. .. e o 18 3 3 5 || 2718 619 | 22 1 26 4 14 || 2818 514
2 | Furmyard Manure (14 tons), and 8} ewts, Superphosphate () .. .. | 14 13 214 | 2516 515 || 2115 46 | 25 2 67 | 2 4 55
3 Withoutshlauutg (15;;3, and sinne)s e N 711 2 0 22 3 512 15 6 416 19 18 70, 216 412 |
34 ewts, Superphiosphate, 300 Ibs, Sulphate Potass, 200 Ibs. Sulphate [l 99
4 { Soda, IODIbE.Snlphni;eMngnesin i “’ SR } 711 15 22 15 4 8 17 10 3 5 | 22 15 6 3 21 7 319
5 3} owts. Superphosphate .. .. .. .. .. .. .. o s 512 18 20 19 314 15 4 319 | 1918 712 | 1819 4 5
6 33 ewts. Superphos., 300 1bs, Sulph, Potass el e we es 51 T 21 5 313 ‘ 17 4 3 4 | 2311 611 | 21 0 311
7 8} ewts. Superphos., 300 l1bs, Sulph. Pot., 36} Ibs. Amm,-salts (1 518 135 20 19 318 8 8 4 3 | 21 0 50 a1 17 317
8 Unmunureci,lSﬁs,audsinm: previonsly part Unman., part Superphos.| 7 10 114 21 13 316 16 2 415 17 19 711 20 7 49
| |
Secoxp Seasox, 1872, |
1 |
Tons. cws.| Tons. cwts. | Tons, cwhs. Tons. ewts. | Tons. ewis. | Tons. cwts. || Tons, ewts. | Tons. cwts. || Tons. cwts. | Tons, cwts. 1
1 Farmysrd Manure (146ons) .. .. o« o o oo v . oo | 1513 4 2 23 9 719 22 14 90 ‘ 2 8 911 22 6 1
2 Furmyard Manure (14 tons), and 3% ewls. Superphosphate () .. .. 16 0 318 24 6 816 220 7186 25 9 914 2615 511 |
3 \\;itlmut Manure (1846, and sivee) .. .. .. .. .07 .. .. 717 113 21 7 6 6 ‘ 15 3 413 i 20 8 10 1 16 3 311 |
5% owts. Superphosphiate, 500 Ibs, Sulphate Potass, 200 1hs. Chloride) |
4 { Sodium (common salty, 200 Lo, Sulphate Magacsta } 614 | 110 | 20 2 | 519 | 1510 | 37| 288 | 713 1718 | 815
5 3} cwts. Superphosphate .. .. .. .. .. .. .. . w | 617 18 19 6 6 4 145 413 18 11 10 4 15 18 316
6. | 34 ewts. Superphos., 500 1hs, Sulph. Potags .. .. .. .. .. .. 6 6 135 16 16 514 4 7 319 22 16 9 9 |l 1517 3 14 <
7 | Shewts. Superphos., 500 1bs, Sulph. Potass, 35} Ibs, Amm.-salts ) 1 615 138 17 0 6 1 1 15 9 319 23 9 910 | 1510 315 \
8 | Unmanured, 1853, and since; previously part Unman,, part Superphios. 5 4 15 15 6 519 | 1810 41 19 12 917 150 4 6
Tuirp SEAson, 1873.
;’[‘ons. cwts. | Tons, c'.vts.l Tons. ewls. Tons. cwts. || Tons. cwts. | Tons. cwts. | Tons, ewts, | Tons. ¢wls. || Tons. ewts. | Tous. cwis.
1 ‘ Farmyard Manure (14 fon8) v .0 oo v v o e o |l 13 2 512 | 20 5 10 2 2 918 22 15 12 98
2 | Farmyard Manure (14 tons) and 33 ewts. Superphosphate (1) | 14 6 52 | 2110 | 11 0 19 4 8 9 23 7 | 13 6 | 2118 618
3 !;Vithon'p Manure (1846, and sizi])ce) T T S 5 1 111 45 611 9 3 316 15 12 911 14 13 41
|[3% ewls. Superphosphate, 500 1bs. Sulphate Potass, 200 Ibs, Qhloride) |
£ j{ Sodium (common snlt): 200 1bs, Sulphate Mugm;sia. S ..}' 52 Apld Lo | R L0 B & 8§ 3ol 1 o e
5 | 3% ewts, Superphosphate o R ST T S S B 5 5 111 18 8 | 5138 10 19 50 14 15 | 98 13 19 4 9
G | 3 ewts, Superphos,, 500 Ibs. Sulph. Polass .. .. . .. .. ‘ 412 135 1517 | 4 4 12 18 312 2002 | 935 14 14 311
7| 8;owts, Superphos, 500 Ibs. Sulph, Potass, 364 Ihs. Amm.-salts (%) Il 519 112 16 14 53 13 0 415 1916 | 90 15 17 4 4
§ | Unmanured, 1853, and since; previously part Unman., part Superphos, J 411 17 12 9 ‘ 518 8 8 219 15 2 ‘ 9 8| 12 2 316
| B G q )
Fourrn Seasow, 1874 (*). Mineral Manures as in 1872 and 1873 ; but no Farmyard Manure, or cross-dressings of Nitrate Soda, Ammonia-salts, or Rape-cake,
| |
| Tons. cwts. | Tons. chs.‘ Tons. cwts. | Tons. ewts. | Tons. ewts. | Tons. ewts. | Tons. cwts. | Tons. cws. || Tons. cwts. [ Tons. ewts,
1| Without Manure, 1874 and 1875 (Farmyard Manure in'71,'72,°73) | 10 16 5 6 11 14 89 | 117 83 | 187 917 14 10 7 8
2 84 cwis. Superphosphate (with Farmyard Manure, '71, "72,'78) .. H 13 3 59 79 416 | 95 517 25 77 13 1 6 4
3. 4 “'ili\outlélnnm(lsiﬁ,und sinee; N TN R S 5 2 15 3 2 2 6 | 37 2 2 211 2 10 319 29
|;32 ewts. Superphosphute, 500 Lbs. Sulphate Potass, 200 1bs, Clloride
¢ { Sodiwm (commeon salt), 200 Ibs. Sulphate Magnesia .. .. } B e B SRR AL 40 i el 5 & 5
5 | Bf ewts. Superphosphate.. .. o .. o .. || 519 i 710 3 6 76 2 8 715 5 4 517 3 6
6 | 3} cwis. Superphos, 500 Ibs, Sulph. Potess .. .. .. ... .. | 51l | 15| 81| 214 §$1 | 118 910 | 413 713 3 2
7 | 34 cwts. Superphos, 500 Ibs, Sulph. Pot., and Amm.salfs,’71,'72,73 | 6 14 13 9 5 211 815 114 | 1114 411 -8 ¢ 39
§ | Unmauured, 1853, and since; previously part Unmun., part Superphos, | 5 0 12 713 216 1 610 20 ‘ 76 47 | 312 21
| | 1 | )
Frerm 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,
[T | [ [
| Tots. cwts., ‘Tons. ewts. | Tons. cwts. [Tons. evts. | Tons, cwts, | Tobs, ewis.| Tons. cwts. [Tons. cwts. | Tons. cwts, lTons. cwis,
L | Without Manure, 1874 and 1875 (Parmyard Manure in '71,72,'73) | 17 211 19 18 l 214 : 2 7 3 . 1918 211
2 | B4 cwis, Buperphosphate (with Farmyard Manure,"71,72,778) .. | 1511 | 2 2 | 1918 | 218 | 1817 | 218 | 20 9 | 3 5 | 1810 | 2 1
3 Without Manure (1846, and siléce) A0 A D b.. A\ 59 1T 95 1.12-)1 +8 0 1-3 141 | 213 1117 110
3 owts. Superphosphate, 500 1bs, Sulphate Potass, 200 Ths, Chloride I
¢ { Sodium (common salt), 200 bs, Sulphate Magnésia % e } 58 £ 8 el g8 nou L me s [IRLoRs L7
5 | B} ewts. Superphosphate,. . .o o a0 e e we e [ 511 12 919 110 | 716 14 1817 | 2 8 i 11 2 114
6 3% owts. Buperphos,, 500 Ibs. Sulph. Potass .. .. .. .. .. | 85 4 10 84 1 4 71 12 12871 28 10 2 19
7 | 3} owts. Superphos., 500 Ibs. Sulph. Pot. and Amm.-salts 71, 772,773 | 5 11 11 8 2 16 76 11 | 1117 117 10 6 111
8 | Unmanured, 1853, and sinco; previously part Unman., part Superphos, h 415 10 ‘| 7 4 12 " 6 1 1 4 ] 122 211 11 12 218
" (?) < Superphosphate of Line "—in a1l cases made from 200 Ibs, Bone-ash, 130 Ibs. Sulphurie Acid sp. gr. 17 (aud water).
(%) < Ammania-saits "—in each case equal parts Sulphate and Muriate of Ammeniz of Commerce,
(%) Owing to the deficiency of Kain for some time after sowing a large proportion of the plants fuiled, Some were transplanted on plots 1, but not on the other plots; and eventually the plaut was (excepting
o plots 1) upou the whole very deficlent and irvegular, the remaining plants being lavger &an usual, d
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(1)
ExpErivENTS 0N SUGAR BEET—BARN FIELD— continued.

As it will be some time before we shall be able to report fully the resalts obtained illustrating the influence of different manures, and different seasons, on the composition of Sugar-
beet, an abstract of the analytical results obtained is given below. In interpreting the figures it must be borne in mind that with forty different experiments each year, and in
each year 4 or 5 or more ties 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.  Fach
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. 1t need only further be observed that although, in
comparable cases, the larger crops generally give a juice containing a lower percentage of sugar and 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 Cent. Suaar, MINERAL MATTER (Cruor Asm), axp NrrrosEN, 15 Jutcr, in Selected cases, each year; 5 years, 1871-5;
and
AvERAGE Propuct and ComposiTion of the Roots ; Fiest TreREE Srasons, 1871, 1872, and 1873,
CROSS-DRESSED MANURES PER ACRE PER ANNUM,
SERIES 4. .
For MANURES, see page 10, P— SERIES 2. Series 3, sl SERIES 3.
g As Series 1, As Serdes 1, and Cross-dressed with As Series 1,
No Cross-dressing. and Cross-dressed with | and Cross-dressed with 2000 Ibs, Rape-ake, and and Cross-dressed with
3 550 1bs, Nitrate Soda. ‘ 400 lbs, « Ammonia-salts.” £00 Ibs, “;A‘mmmﬁn_s;lts.n ‘ 2000 lbs. Rape-cake,
MEax Per CENT. SuAR, MINERAL MATTER (Crupe Ask), AND NITROGEN, IN JUICE,
I'irsT SEasoy, 1871 }
Sugar. Ash, | Nitrogen. ‘ Sugar, Ash, | Nitrogen. || Sugar. Ash, i Nitrogen.’ Sugar. | Ash. I Nitrogen. ‘ Sugar. Ash, Nitrogen.
Per Cent. | Per Cent, | Per Cent. | Per Cent, | Per Cent, | Per Cent. | Per Céut, | Per Cent, | Per Cent. ‘ Per Cent, | Per Cent, | Per Cent. || Per Cent. | Per Cent, Per Cent.
Plobl oo wo: o we »e oo aw sa|| 12:891[ 01697 “ 10°27 | 0897 v 11-63 | 0776 v 9:85 | 0936 o |l 10079 | 0-776 o
o & St sm dmr M wm em e 13-68 | 0°528 11-38 | 0:707 1249 | 0:668 10+42 | 0764 1231 | 0°670
D G e i M EL aF e sk 13:92 1 0+553 |} 0096 | 11'65 | 0:640 [} 0-166 || 12-04 | 0-662 | 0-141 9-76 | 0-730 |} 0-224 | 12+47 | 0-582 |} 0-183
w B wa e e W e 13:68 | 0597 11002 | 0:742 [ 12°12 | 0-742 ‘ 1022 | 0-772 ‘ | 1271 | 0-668 |
Means of Plots 4, 5, and 6. 13+76 | 0-559 | 0-096 | 11-35 ‘ 0-696 | 0-166 | 12-21 | 0-691 0141 ‘ 10013 | 0°753 ‘ 0-224 | 12-49 ‘ 0-640 [ 0°183
SEcoxp Srasox, 1872,
Plobl oo o s v o e oo | 1865[ 02| H 67 0817|1258 0820 | .. | 120 oss | . [ 1300 | o-sis| .
o 4w uwe P 14:90 | 0°647 | 0-099 | 1283 | 0:810| 0-146 | 14:02 | 0-698 | 0-123 ‘ 13-33 | 0-816 | 0-186 | 14:08 0717 | 0-143
5 9 i el ER e W ‘ 1465 | 0°537 | 00091 | 11-75 0824 00176 | 13711 0584 | 0+148 | 10°95 | 0844 | 0°236 | 13-92 | 0576 0°146
8 S | 54| ossL| .. !; 1250 | 0°760 | | 117 | 0-7as | [ 1279 0780 | .| 13:86 | 0-661| ..
Mesns of Plots 4 and 5 . || 14-78 | 0-592 | 0:095 | 1299 | 0817 | 0-161 | 1887 | 0641 | 01136 | 1214 | 0830 | 0-211 | o | 06e7| 0145
TmiRD Seasoy, 1873,
Plot 1 o sy e w0 e | 1340 | 0-756 ‘o 1179 | 0:905 i 1193 | 0°845 e [10:75 | 0°948 50 12:25 | 0°540 i
w & e i mw e oo || 14:5%4 | 0-619 | 0182 || 12-69 | 0°831 | 0-174 || 13-80 | 0-774 | 0-158 | 1180 | 0°842 ( 0-176 || 13-87 | 0°700 | 0-147
TS e e || 15021 0499 | 0-110 || 12:11 | 0+835 | 0°179 | 13-86 | 0355 | 0-183 12:26 | 0°632 | 0-212 || 14:19 | 0-561 | 0-169
ol O ae . o e e 15-11 | 0°603 | 0114 || 13-15 | 0:689 | 0-156 || 13-91| 0-726 | 0-1%6 | 1252 0+781 | 0-198 || 13:66 | 0-698 \ 0-148
Means of Plots 4, 5,and 6.. | 1489 | 0574 0-119 | 1265 | 0-785 | 0-169 | 1386 0685 l 0156 | 1219 | 0752 | 0-195 | 1891 | 0'633 | 0:135
Fourra Seasow, 1874 (*). Mineral Manures as in 1872 and 1873; but no Farmyard Manure, or cross-dressings of Nitrate Sola, Ammonia-salts, or Rape-cake.
Pl oo v ww | 076 0972 | 0260 | 10069 [ 11se | L | w00 v | . [ 1078 1aee| .. | 11 R
O N 7 I S 13-79 | 0+528 | 0-103 || 1024 | 0-756 | 0185 | 13:06 | 0-762 0:157 | 12'23 | 0:865 | 0-211 | 13 21| 0'772 | 0-162
;, 5 sy SO . 13:69 | 0-474 | 0-109 || 10-29 | 0-79¢ | 0187 | 13:07 | 0662 | 0-182 | 12-16 0650 | 0°207 | 11+39 | 0-724 | 0-237
o G @ v e i 13-67 | 04496 | 0-103 || 11-05 | 0-714 | 0-184 | 14-41 | 07697 | 0-143 | 1268 | 0:781| 0:208 | 11-62 | 0-816 | 0-189
Means of Plofs 4, 5,and 6. | 1372 | 0499 | 0105 | 10-53 | 0-755 | 0°169 | 18-51 0-707 | 0-161 w‘ 1235 | 0-765 | 0209 | 1207 | 0TTL| 0199
Frrre Seasow, 1875. Mineral Manures as in 1872, 1873, and 1874; but no Farmyard Manure, or cross-dressings of Nitrate Soda, Ammonia-salts, or Rape-cake.
Plobl v wo = oar v w0 oo | 12083 ] 0626 | 0136 | 12-47] 0-637] . 1212 | 0675 | .. 12:65| 018 | .. | 12738 | oees| ..
O = I T B S 12:75 | 04607 | 0094 | 12°69 | 0°606 | 0106 || 12-97 | 0652 | 0-116 12:52 | 0+674 | 0-115 || 12:30 | 0+695 | 0-115
p O in @ P T 13+67 | 0-536 [ 0104 | 12:73 | 0-582 | 0+114 | 1272 | 0573 | 0-113 | 1179 | 0+580 | 0137 || 12-43 | 0513 | 0106
» B W e v I 13-33 | 0541 | 0-107 | 1313 | 0-637 i 12:85 | 0+663 | 0-110 }} 12-19 | 0669 | 0+130 || 12:73 | 0-656 | 0 118
Moans of Plots 4, 5, and 6.. | 18:25 | 0-561 | 0-102 | 1271 | 0-9¢ | o110 | 12:85| 0629 | oms | 1277 | 0641 | 0-13¢ | 12449 | 0621 | 0113
AVERAGE PrODUGE AXD CourosrTioN, FrRst THREE Spasoss, 1871, 1872, and 1878.
Pror 1 (Semies 1.), Farmyard Manure (14 Tons).
Average produce per acre :— Cwts, Cwts, Cwts, Cwts. Cwts,
Roots.. O e ee L W@ i 326 476 446 502 408
Leaves o0 oo o0 o0 bl 86 I 169 161 192 128
Total s w0 s i 412 | 645 607 094 626
Average Composition of the Roots :— Per Cent, I Per Cent. Per Cent. Per Cent. Per Cent.
Dry Matter .. .. .. .. . . 17'49 1611 16-56 1623 1666
- Mineral Matter (ash) in Dry Matter .. 500 611 583 655 561
Nitrogen in Dry Matter (*) .. .. . 0-83 1-24 153 1+52 I 1-24
Sugarin Juice . .. .. .. ., 1314 1158 12:05 1110 | 12-01
Sugar in Roots, if 95, P.C. Juice .. 12-48 11-00 1145 10-55 11-41
Mzaxs or Prors 4, 5, and 6 (SEiEs L), Superphosphate, with o without other Mineral Manures, every year.
Average produce per Acre :— Cwts, Cuwts, Cwts. | Cwts. Cwis,
Roots G e e ee G4 we we 118 382 290 | 413 346
Leaves .. .. . e ik 66 e 28 102 76 165 76
Total 146 484 366 578 422

Average Composition of the Roots .. ., Per Cent, Per Cent, Per Cent. Per Cent Per Cent,
IF7MIBER <00 oo oo oo ooy 1853 15-93 17-43 15-93 17-66
Mineral Matter (ash) in Dry Matter ., 430 5:73 481 598 4-50
Nitrogen in Dry Matter (2) .. .. .. 054 1:20 0-87 152 083
Sugarin Juice .. .. . .. . 14:45 12-12 13-35 11-56 | 1345
Sugar in Roots, i 95, P.C. Juice .. .. 1373 11-51 1268 10+98 | 12:78

(1) 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 (he other plots ; and eventually the plant was (excepting on plots 1) upon the
whol> very deficient and irregular, the remaining plants being larger than usual. . ) )
(*) The percentages of Nitrogen in the roots rela te to the first year only ; but the percentages of N itrogen determined in the Juice, in selcted cases, each year, confirm the indications of the nitrogen in the rools in the first year.
=
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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,

off, Leaves weighed, spread on the respectwe Plots, and ploughed in.

(12)
ExprrIMENTS 0N MANGOLD WURZEL.—BARN FIELD (after SucAR-BEET); commencing 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 as a manured Plot. ‘With this exception, the manures are also substantially the same as prevnously for Sugar-heet ; in fact precxsely the same as for the Sugar-beet in

Toots all carted

Prots.

MANURES PER ACRE PER ANNUM,

SERIES 1.

SERIES 2.

As Series 1,
and Cross-dressed with
550 lbs. Nitrate Soda.

SERIES 8.

As Series 1,
and Cross-dressed with
400 Ibs. “ Ammonia-
salts.”

SERIES 4,

As Series 1,
and Cross-dressed with

2000 Ibs. Rape-cake

and 400 Ibs, “ Am-
monia-salts.”

SERIES 5.

As Series 1,
and Cross-dressed with
2000 lbs, Rape-cake.

FirsT SEASON,

1876,

WWT DU B LD

PRODUCE PER ACRE.

Roots, Leaves.

Roots. Leaves,

Roots.

Leaves.

Roots.

Leaves.

Roots. | Leaves,

Farmyard Manure (14 tons) .. .. u e
Farmyard Manura (14 tons), and 83 owts. Superphosphate (‘) ks
Without Manure (1846, and gince)

Sodium (common salt), 200 Ibs. Sulphate Magnesia .. ..
3% cwis. Buperphosphate Ay
81 cwts. Superphosphate, 500 Ths, Su!phaie Potass 5y
81 ewts, Superphos,, 500 1bs. Sulphate Potass, 36} 1bs. Am -salts (’)
Unmanured, 1853, and since ; previously part Unman., part Superphos.
Farmyard Manure (14 bons), 3} cwts, Superphosphate (%) .. ..

"

{3& cewts, Superphosphate, 500 Ibs, Sulphate Potass, 200 lbs Ohlonde}

Tona. cwis, [ Tons. cwts.
4 9

19 13| 4 6
6 10| 1 14
15

14
12

;o ®m=1 ®
=
=3

RO o

3
10

Tons. cwis.
25 2
27 13
20 13
25 1
21 0
21 2

22 11
15 16

Tons, cwts.
5

3
12

0

14
8
14
3

ottt o wr=a-3

Tons. cwts,

2 8
14 3

19

10
15
19 2
17
14

"lons. cwts.
12

10
10

9

1
13
11
16

6

N N e

30 18
19 19

30 8

2O BO QO B

Tous, cwts.

Tons, cwts.
5

16
7

13

14
0
9

11

—
-1 0 WS

Tons, cwts.
24 9
29 19
17

Tons. cwts,
19

12
15
10
17

4
15
18

. .-

HRototor Ot e

SECOND SEASON,

1877,

WA DT B OB

Farmyard Manure (14 tons) ..

Farmyard Manure (14 tons), and 3} owts. Suparphusphate (1
‘Without Manure (1846, and since) .. :
{3} owts. Superphosphate, 500 1bs. Sulphate Potass 200 1bs. Ghlonde}

Sodium (common salt), 200 Ibs. Sulphate Mngnesm. &

31} cwts, Superphosphate.. .. o

8} ewts, Superphosphate, 500 Ibs. Sulphatu Potass .. ..
8} ewts, Superphos., 500 Ibs, Sulphntn Potass, 36} 1bs. Am. salts (")
Unmanured, 1853, and since; previously part Unman., part Superphos.

Farmyard Manure (14 tons), 8§ owts. gﬂpﬁl‘ph{)ﬂplmtﬁ &

Tons, cwts. | Tons. cwts.

Tons, cwts. | Tons. cwis.

Tons. cwis.

Tons. cwlis.

Tons. cwts.

Tons. cwis.

Tons, cwts. | Tons, cwts,

THIRD

Seasow, 1878.

LWTAB L B OO

Farmyard Manure (14 tons) ..

Farmyard Manure (14 tons), and 3§ cwts. Superphosphnte (G )

Without Manure (1846, and since)

{3§ ewts, Supetphoaphabe 500 1bs, Sulpbuie Potass, 200 1bs, Chloride }
Sodium (common salt), 200 Ibs, Sulphate Magnesm

81 ewts. Superphosphate ..

34 ewts, Superphosphate, 500 1bs, Bulphute Potass .. ..

31 ewts, Superphos.,, 500 1bs, Sulphate Potass, 36} 1bs. Am. salts (2)

Unmanured, 1853, and since; previously partUnman part Superphos.

Farmyard Mnure (14 tons), 3} ewts, Superphosphate (%) ve

[T

oo

Tons, ewts. | Tons. ewts.

Tons, cwts. [ Tons, cwts.

Tons. cwis,

Tons. cwts.

Tons. cwts,

Tons. cwis.

Tons. ewts. | Tons. cwts,

FourTH SEASON,

1879.

WW-TDUT H~ OO

Farmyard Manure (14 tons) ..

Farmyard Manure (14 tons), and 3; owts. Suparphmpha!e (‘)

Wlthout Manure (1846, nnd ce)

{33 cwts. Superphosphate, 500 Ibs. Sulphate Potnss, 200 Ibs Ch]ande}

odium (commou salt), 200 Ibs, Sulphate Magnasu v iy s

ewts. Superphosphate .. W o
ewts, Superphosphnte. 500 Tbs, Sul hate Pota.s . ¥
cwts. Superphos,, 500 Ibs. Sulphnte Potass, 363 1bs, Am. salts (’)

nmanured, 1853, and since; previously part Unman., part Superphos.

d“?“

Farmyard Manure (14 tous}, 3} ewts. Superphosphate &

Tons. ewts. [ Tons. cwts.

Tons. cwts. | Tons, cwis.

Tons, cwts.

Tons. cwts.

Tons. cwis.

Tons. cwts.

Tons, cwts. | Tons. cwts,

FirTH SEASON,

1880.

WDw-IMd L H WO

Farmyard Manure (14 tons) .

Farmyard Manure (14 tons), and 3& owis, Superphoaphate (* )

Without Manure (1846, and since) ..

{3} cwis. Superphosphate, 500 1bs, Sulphate Potass, 200 Ths. Chlonde}
Sodium (eommon salt), 200 Ibs. Sulphate Magaasm i

3} owts. Superphosphate .. o

31 cwts. Buperphosphate, 500 Ibs, Su]phate Potass .. ..

3l cwts, Superphos., 500 lbs. Sulp]mte Potass, 36} 1bs. Am. ~salts (“)

Unmantred, 1853, and since; previously part Unman,, part Superphos.

Farmyard Manure (14 fons), 3} ewts. Superphosphate (%)..

Tons. cwts. | Tons. cwts.

Tons, cwts. | Tons. cwts.

Tons. cwis.

Tons. cwis.

Tons. cwis,

Tons, cwts,

Tons, cwts.| Tons, cwis.

(1) “Superphosphate of Lime "—in all cases made from 200 bs. Bone-ash, 150 1bs. Sul
() * Ammonia-salts"—in each case equal parts Sulphate and Murlate of Ammonia of

slmric acid, sp. gr.; 1°7 (and water).

(%) Plot 9 sown on the flat instead of on ridges ; plants ridged up afterwards; rows 22 inchesapart, plants 10 inches apart in the rows.
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( 13)

ExPERIMENTS ON POTATOES.—HOOS FIELD; commencing 1876.

The Land had been under experiments with Wheat, differently manured, from 1856 to 1874 5 and was fallowed in 1875,

Plots 1, 2, 3, and 4 had been unmanured for the Wheat, Plots 5 and 6 had received the same uantity of Ammonia-salts alone every year for the Wheat, as Plot 5 now
Teceives for potatoes : Plot 6 now receiving the same amount of nitrogen, but as Nitrate of So?lm instead of Ammonia-salts. Plots 7 and 8 received the eame amount of
complex mineral manure, and Ammonia-salts, for the Wheat, as Plob 7 now receives for potatoes; and Plot 8§ now receives the same complex mineral manures, and the
same amount of nitrogen, but as Nitrate of Soda instead of Ammonia-salts, Plots 9 and 10 received the same complex mineral manures alone for the Wheat as Plog 10
10w receives for potatoes; Plot 9 now receives superphosphate only (%),

PRODUCE PER ACRE,
ProTs. MANURES PER ACRE PER ANNUM. Tubers.
| Tops.
Good, ‘ Small, {Diseased. ” TOTAL.
Frrsr Sgason, 1876.
1 lo red To3ns‘ cévits. Tons. c5v;‘ts T(()]DS. c:agts. T%nslcwts. Tons. cwts.
nmanu 0 ee . TR . . . . . . o . . s en e 'M,, . e 0 = 3
2 | Formpood Moo (M fong) . oo e o seoonowowowowowoLooo Lo Lol ss o & |0 g || 4 of Wit
3 FumyardManum(l«ituns),andS}owls.Sngerphosphate(‘) e v w e w e ow o o o 4 148 [0 63 | 0 52 || 5 e Tt
4 | Farmyard Manure (14 tons), 33 cwts. Superphosphate, and 550 Ibs, Nitrate of Soda .. .. - 590 | 0 5% | 0 19) || 6 144 |[TUERL
5 | 400 Iba Ammonia-salts (). .. o w0 w0 wh e e e e e e e Wl 2 52 |0 6 |0 6 2 18 S
6 | So0Ibs. Nitrate of Soda v« w0 woow ww w8 2 |0 5 [0 9 || 3 1% e
7 | 400 lbs, Ammonia-salts, 3% cwts. Superphos., 300 Ibs. Sulph. Potass, 100 Ibs. Sulph. Soda, 100 Ibs. Sulph-Mag. | 6 128 | 0 93 [ 1 0 8 2 and,
5] 8 | 550 Ibs. Nitrate of Soda, 83 owts. Superphos,, 300 Ibs. Sulph. Potass, 100 lbs. Sulph. Soda, 100 Ibs. Sulph. Mag. | 6 173 | 0 10 1 8 8 157 lmtlvhl
O} 9 | 83 owts, Superphosphate .. .. o o e e e e e PP TRE | 188 | 0 8 | 0 18 || 6 1 |[[plovghed
10 | 35 ewts. Superphosphate, 300 Ibs. Sulphate Potass, 100 1bs. Sulphate Soda, and 100 1bs, Sulphate Magnesia .. | 5 3 |0 68 [ 0 13 | 6 3 =
Secoxp Seasox, 1877.
|
Tons, cwts. | Tons, cwts, | Tons. cwts, || Tons, cwts. | Tons. owts.
1 | Unmanured .. .. .. .. . .. . o . . on, @ o
2 | Farmyard Manure (14 tons) .. o .. o W .. .. T R VT e PR
3 | Farmyard Manure (14 tons), and 3} owts. Superphosphate (') .. .. .. .| ..
4 | Farmyard Manure (14 tons), 8} ewis. Superphosphate, and 550 lbs. Nitrate of Soda
5 | 400 1bs. Ammonia-salts (%) e sl ECRETR. N 2 oo
6 [8501bs. NitmteofBoda &0 . vo o e ei o e e e e e e e e
7 | 400 Ibs. Ammonie-salts; % ewts. Superphos,, 300 lbs. Sulph. Potass, 100 Ibs. Sulph. Soda, 100 Ibs. Sulph. Mag,
8 | 550 lbs. Nitrate of Soda, 8} ewts. Superphos,, 300 Ibs, Sulph. Potass, 100 Ibs. Sulph, Soda, 100 Ibs, Sulph. Mag.
9 | 8ewts Superphosphate .. .. .ou o L LT L e e e e
10 | 3} cwts. Superphosphate, 800 lbs. Sulphate Potass, 100 Ibs, Sulphate Soda, and 100 Ibs, Sulphate Magnesia ..
Trirp SeasoN, 1878,
Tons. cwis. | Tons, cwis. | Tons, cwts. || Tons. cwis. | Tons. cwts.
1 | Unmanured .. .. . o . o .o o 0 oo .
2 | Farmyard Manure (14 tons) .. .. .. .. .. .. .. 6 o o 5 o .-
3 | Farmyard Manure (14 tons), and 3} ewts. Superphosphate(®) .. .. .. .. .. o oo o
4 | Farmyard Manore (14 tons), 3} ewts. Superphosphate, and 550 Ibs. Nitrate of Soda o .
5 | 400 Ibs. Ammonia-salts () .. .. oo we we wr nr e er ee e e o
6 | 5501bs Nitmateof Soda .. .. v o we a we ae ae aeee e ee ee ea
7 | 400 Ibs. Ammonia-salts, 3} ewts. Superphos., 800 bs. Sulph, Potass, 100 Ibs. Sulph. Soda, 100 Ibs, Sulph. Mag.
8 | 550 bs. Nitrate of Soda, 33 ewts. Superphos,, 300 bs. Sulph. Potass, 100 Ibs. Sulph. Soda, 100 1bs. Sulph. Mag.
9 | 8% cwits. Superphosphate .. .. . w0 o e e e e e e e
10 | 33 cwts. Superphosphate, 300 Ibs. Sulphate Potass, 100 lbs. Sulphate Soda, and 100 Ibs. Sulphate Magnesia ..
Fourta SEeasow, 1879,
Tons, cwts. | Tons. cwts, | Tons. cwts, | Tons. cwts. | Tons. cwts.
1 | Unmanwed .. .. .. .. o - ® © ©
2 | Farmyard Manure (14 fons) .. .. .. .. . .. .. . 0 o0
3 | Farmyard Manure (14 tons), and 8} cwts. Superphosphate () .. .. .. .. .. .. .. o
4 | Faurmyard Manure (14 mns;, 3% cwts. Superphosphate, and 550 Ibs. Nitrate of Soda .. ..
5 | 400 1bs. Ammenmig=salts () .. .. .. L . o a o e e e e o
6 850 Tbs. Nitrateof Soda * .. .. & o o e e e e e e e e e e
7 | 400 Ibs. Ammonia-salts, 8} owts, Superphos., 300 Ibs, Sulph. Potass, 100 Ibs, Sulph. Soda, 100 Ibs. Sulph. Mag,
8 | 550 Ibs, Nitrate of Soda, 3} owts. Superphos,, 300 Ihs. Sulph. Potass, 100 Ibs. Sulph. Soda, 100 Ibs. Sulph, Mag.
9 | 8Lowts. Buperphosphate .. . .. a L w e e e e e e e e e e
10 | 33 owts. Superpliosphate, 300 Ibs, Sulphate Potass, 100 Ibs. Sulphate Soda, and 100 1bs, Sulphate Magnesia ..
KIFTH SEASON, 1880.
Tons. cwts. | Tons, cwts, | Tons. cwts. | Tons, cwis. | Tons. cwts.
1 [Unmenured. . ien e e e a0 o™ . . 00 (00D oo
2 | Farmyard Manure (14 fo08) .. oo oo e we we ee e ae e w P 5
v | Farmyard Manure (14 tons), and 3} ewts. Sugfrphosphate(l) o o0 0 . D o o S
4 | Pormyard Maunure (14 tons), 3} ewts. Superphosphate, and 550 Ibs, Nitrate of Soda .. .. .. oo
5 | 400Ibs Ammonia-sal (%) 0. 0w we v e e e e e e e e e e .
6 [b001bs Nifrate of Soda oo 0 e we e w0 e e ae ae e e e e e e e e
7 | 400 Ibs. Ammonia-salts, 32 owts. Superphos., 800 Ibs. Sulph. Potass, 100 lbs. Sulph. Soda; 100 1bs. Sulph, Mag.
8 | 550 Ibs. Nitrute of Soda, 8} ewts. Superphos,, 300 1bs. Sulph. Potass, 100 lbs. Sulph, Soda, 100 Ibs, Sulph. Mag.
9 | 8howls. Superphosphate .. .. L. . L L L L L o e e e
10 | 3} ewts. Superphosphate, 300 Ibs, Sulphate Potass, 100 Ibs. Sulphate Soda, and 100 Ihs, Sulphate Magnesia ..
(1) «Superphosphate of Lime "—in all cases made from 200 Ibs. Bone-ash, 160 Ibs. Sulphurie acid, sp. gr. 1*7 (and water).
() “A in-salts “—in each equal parts Sulphate and Muriate 1 0 rce,
(%) The o&zzl;xl ;?‘iinetal. manure having been sown in October, 1874, but the Wheat not put in, and therefore no crop taken in 1875, no mineral manures are sown afresh on Plots 7, 8, 9, and 10, for the first crop of
potatoes, 1876,
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(14)
AGDELL FIELD.

TxpERIMENTS 0N AN Acvan Covrem or Rorarron—Turtes, Bariey, Lreuuixous Cror (0B Fatrow), axp WHEAT.

These Experiments were commenced in 1848 ; so that the present crop (1877) is the 30th experimental one, or the nd crop of the Eighth Conrse.
One-third of the land has been continuously unmanured ; one-third manured with Superphosphate of Lime aldne once every four years, that is
for the turnip-crop commencing each course ; and one-third manured (also for the turnip-erop only) with a complex. manure, o8 described 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

cach 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 m, In the case of all the other crops, the total produce was removed from the land.

The absteact of the results given below 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 23 acres.)

i

1 Ib. (pound avoir.) per acre .. = (about) 112 Kilogramme per Hectare, or 0'57 Zollverein Pfand. per Prussian Morgen
1 cwt. (hundredweight) per acre = (about) 1255 Kilogrammes per Hectare, or 064 Centner per Pr, Morgen. -
PRODUCE PER ACRE.
o . Pror 1. Pror 2, Pror 3.
escription of i 8 0
Years. : uperphosphate of Lime,! alone, Complex Manure,? for the
Crop. Unmanured continuously. for th:s'f'urnip Crops only. “Turnip Crops only.
Corn3 Straw Total Corn3 Straw Total Corn8 Straw Total
(or Roots). (or Leaf). Produce.t (ot Roots). (or Leaf). Produce.* (or Roots). (or Leaf). Produce.¢
1st Coursg, 1848-51.
1848 Norfolk White Turnips 63} cwts. ‘ 45% cwis, 1114 ewts. ‘ 225% cwts. 106 cwts. 332 cwts. 218 cwts, * 1514 cwis. 369% cwis,
1849 Tley. . o . . e 447 bush. 2983 1bs. 5656 1bs. 297 bush, 2111 lbs. 3841 Ibs. 287 bush. 2088 1lbs 3794 Ibs.
1850 Clover (caled, ashay) . 7 00 54 cwts, . . 574 cwts, 60 - 63 cwis.
1851 Wheat, . . « o | 283bush. | 3431 lbs. 5389 Ibs. 98 bush. | 3371 Ibs. 5253 lbs. 287 bush. | 3352 Ibs. 5500 Ibs.
2xp CoURsE, 1852-55.
1852 Swedish Turnips. + . 26 cwis, 43 cwis, 304 cwts. 2234 cwts. 204 cwis. 243} cwis. 3964 cwts. 364 cwis. 433 cwts,
1853 Barley . . . . . 343 bush. 2430 1bs. 4465 Ibs. 283 bush. 1873 Ibs. 3560 lbs. 384 bush, 2604 Ibs. . 4873 1bs.
1854 Beans. . . « .+ 3% bush. 1055 lbs. 1445 1bs. bush. 1105 Ibs, 1534 1Ibs. 9% bush, 1355 1bs. 2065 1bs.
1855 Wheat . . . . . 35% bush. 3619 1bs. 5839 Ibs. 353 bush. 3525 1bs. 5789 1bs, 37 bush. 3942 lbs. 6371 Ibs.
3ep Coursk, 1856-59.
|
1836 Swedish Turnips. o 32 cwis. 2% cwis, 34} cwts. 136 cwis, 74 cwis. 1424 cwts. 333% ewts. 12} cwis. 3463 cwts,
1857 Barley . ’oe 48+ bush. 2600 Lbs. 5337 1bs. 284 bush. 1475 1bs, 3076 1bs. 43 bush. 2435 lbs. 5163 Ibs.
1858 Beans, & 61 bush. 1100 lbs. 1515 1bs. 63 bush. 1155 Ibs. 1605 1bs. 12§ bush. 1520 1Ibs. 2357 lbs,
1859 Wheat + « o & 35% bush. 4030 1bs. 6262 1bs, 34 bush. 3930 Ibs. 6120 1bs. 393 bush. 4610 1bs. 7154 1bs,
4ru Coursk, 1860-63.
1860 Swedish Turnips. . . 1 cwth (64 1bs.) 1 cwt. 29% cwis. 13 cwt. I S0gcwts. || 874 cwis. 3} cwis. 90§ cwta,
1861 Barley. . . . .« & 384 bush 2522 Ibs. || 4718 Ibs. 304 bush. 2000 Ibs, | 8775 Jbs. || 60f bush. 3940 Ibs. 7391 Ibs.
1862 Beans . PR 29 bush. 1840 1bs. 3661 Ibs. 292 bush. 2150 lbs. 4040 Ibs, 43% bush. 3280 lbs. 5990 1bs.
1863 ‘Wheat oo 447 bush, 3467 Ibs. 6350 Ibs. 34 bush, 3390 1bs. 5619 Ibs. ‘ 464 busk, 4697 lbs. || 7626 1Ibs.
5te Coussk, 1864-67.
1864 Swedish Turnips. .« . 8% cwis. 0% cwt. ! 9% cwits, 68 cwts, 43 ewts, 724 cwts, 1764 cwts, 8% cwts. 185 cwis.
1865 Barley. « o+ « o 39 bush. 2154 los. 4182 lbs. 33} bush. 1615 lbs. 3394 1bs. 473 bush, 2595 lbs, 7 5148 1lbs.
1866 Beans: . « + & =« 103 bush. 1013 1bs. 1699 1bs. 7% bush. 978 1Ibs. 1463 lbs, 20% bush. 1990 1Ibs, 3343 1bs.
1867 ‘Wheat o o e e 8 21 bush. 2143 1bs. 3473 1bs. 19% bush. 1966 1bs. 3222 Ibs. 233 bush, 3003 1bs. | 4567 1bs,
6t Courss, 1868-T1.
|
1868 Swedish Turnips .+ . TFailed, and ploughed up. ' Failed, and ploughed up. Failed, and ploughed up.
1869 Barley + « « & 24§ bosh, | 1948 lhs. | 3358 Ibs. | 98§ bush, | 2025 lbs. 3636 1bs. 42 bush. 3309 lbs, 5800 1bs.
1870 Beans & o o . 4 133 bush. 738 lbs. | 1391 lbs. 154 bush, 768 lbs. ‘ 1778 1bs. 244 bush. 1056 Lbs. 2664 1bs.
187l Wheat « « + + 20§ bush. 2799 1bs. 4092 1bs. 23% bush. 3048 1bs. ‘ 4521 1bs. 23 bush. 3440 1bs. ‘ 4883 lbs.
. | | | g
7ra Coursk, 1872-T75.
I 1 I |
1872 Swedish Turnips . . | 34¥cwis. 8 cwis. \ 493 cwts. | 104 ovts. 1 Ligowts. || 153 owts. | 330% ewts. 35% cwts. 3154 cwts,
1873 Barley . . . . 23} bush, 1343 lbs. | 2717 lbs. 20% bush, | 1365 Ibs. || 2875 lbs. | 313 bush. | 1723 Ibe. 3573 1lbs.
1874 Clovers. s "o s ' & a0 " | Blgewts. | i | ot 521 cwts. " o 844 owts.
1875 ‘Wheat .« . 21§ bush. 2430 1bs. I 3784 1bs. || 283 bush. | 3536 lbs. 5328 lbs. [ 314 bush, | 4635 Ibs. 6699 ibs.
| | |l
gra Course, 1876-79.
1876 Swedish Turnips . 173 ewts. ‘ 5 cwts. 224 cwts. 1884 cwts. 284 ewts. 2164 cwts. 336 cwis. 554 owts, 411} cwts.
1877 Barley . oo
1878 Beans . . . | |
187 Wheat .« . « | E | |
| | | | |
SUMMARY—AVERAGE oF THE First 7 CoursEs, 1848-1875.
l?gg’,g?'.;gf’ }Swedish Turnips . . 27% owts. 103 ewts, ‘w 38% cwts. ‘ 1423 cwts. 264 cwts. 1683 cwts. 258§ cwls. 413 ewts, 300 cwts,
3 173 137 | |
189,95 07 o {Bartey ... | sbebud | o283 bs || 43S De | 28U 1809 Ibs. 3458 Ibs. 494 bush. 71 Db | 5107 Dbs.
- Clover, 1850 and T4 I | 5] |-
1§%o:623_ggL4{ res L } . i | dopewts. | i - 55 owts. " » | 3gowts,
6610 I Begns . L. . . | 12%bush | 149 Mbs. || 1980 Tbs. || 13 bush. 1231 Tbs. 2084 lbs. 22 bush. | 1840 Ibs. 3284 lbs.
‘.95;’.6;”:77'“;75\}Wheat v ... .| 30 bush | 3131 Ibs, M 5030 Ibs, H gopbush, | 3952 s || 5192 Tos. || 33 bush | 3990 lbs. | 6ll4 lbs.
67,71, |

@) First Course—100 Ibs. Bone-ash, and 100 Ibs. Sulpburic Acid (sp. gr. 1-7); Second
Course—160 Ibs. Bone-ash, 120 Tbs. Sulphuric Acid; Third, Fourth, Fifth, Sixth, and Seventh
Courses—200 1hs. Bone-ash, and 150 1bs. Sulphuric Acid, per acre.

) First Conrse—100 1bs. Pearl-ash, 100 Ibs, Bone-ash, 100 los. Sulphuric Acid, 100 Ios.
Sulphate of Ammonia, 100 lbs. Muriate of Ammouia, and 1000 Ibs. Rape-Cake; Second
Course—300 Ibs, Sulphate of Potass, 100 Lbs. Sulphate of Soda, 100 Lbs. Sulphate of Magnesia,
160 Tbs. Bone-ash, 120 Ibs. Sulphuric Acid, 100 lbs. Sulpbate of Ammonia, 100 Ibs. Muriate

of Ammonia, and 2000 [bs. Rape-cake; Third, Fourth, Fifth, Sixth, and Seventh Courses—
300 1bs, Sulphate of Potass, 200 Ibs. Sulphate of Seda, 100 1bs, Sulphate of Magnesia, 200 Tbs.
Bone-ash, 150 1bs, Sulpharic Acid, 100 Ibs, Sulphate of Ammonin, 100 1bs. Muriate of
Ammoni, and 2000 1bs. Rape-cake, per acre,

@ The quantities given in Bushels represent the Dressed Corn only.

@ The*Total Produce” of the Cornseraps includes Dressed Corn, Offal Corn, and Total
Straw.
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ROTHAMSTED

MAY’

Summary STATEMENT oF THE PRESENT AND PREVIOUS

(14 Years, 1864-1877,

Nameof | | PREVIOUS CROPPING
Field. g
S 1864, 1865, 1866. 1867, 1868, 1869. 1870. 1871
3 Qats, Oats,. : Oats, Barle
Thirty Acres| 04| 2 ewis. Guano, 1cwt, Guano, | Tares and Swedes, after’ ‘Wheat, Qats, 9 Yy
| { 1 owt. Corn Manure, 3 wts. Corn Manure,| DU0§ and Artificial Sheep-Folding. Clover, 2 owts. Guano, 3 ewis, Guano. 2 n&hﬁgmgoﬁ
Tover H Wheat, Oats, Oats Tares, Wheat, Oats, Swedes
[ Vbper, Har-4) 5, 13 ewt. Guano, 1 cwt. Guano, 2 erls. Gitan Dung. ths, 2 tf} 2 cwts.'Gunno, D Wheat,
penden J} iy ovt, om Mo, 2w, Corn Mae, o, Sulph, Ammenia,~ SWedss, | f¥ SovisCue | 1 o, ried Blood, | gy S LA
. . 2 ewts, 3 . Sulph, Artificial, 1th, Sheep-folded. Lowt. Sulph, onla, Superphosphate,
Oats, Oats,
Mangolds and Red Clover 2 cwts, Guano, & Swedes 3 ewls, Guano,
Harpenden 22[ ips, Whea (peren.), Wheat, srds {1 owt. Nitr. Sodn| Dung and various Wheat, L ewt. Nitrate Soc
Dungand Aoiicia, | Sheep-Folded. ek Thovis. Guino. || 1 oV N Soda| Avéoal Manune, | 3 Guso Ty
3 {aud Sheep-folded.| Dung!
Wheat, Barle
; Oats A Barley
Little Hoos. | 9{| Red Clover 1} ewt. Guano, Mangolds, . ‘Wheat, 2 owie G 1 ewt. dried Blood, B 3 »
* | 1owt. Nitrate Soda,| D 1, owt . Sulph. i ewts, superphos,
{ 1 S, | Dung oo Arihl | Dumaiur, 1 ewt. Nitzate of %ﬁhsﬁﬁi‘,pﬁmz 2 owts. Gluano: | o, irats Soda,
‘ Oats Wheat Oats, Barley Oats
fute 18{ Dungsnvxgg%ﬁiﬁcial- 1 lf"ét(; Gl%l:}no’ %m%’ o Gﬁ;n . 2 cwts. Guano, Qw‘i?ﬁﬁfﬁ?daﬁlm‘ﬂd’m 2 owis. Guang, | Rots, Tares, aad
O 0TI EINnY) # owt, Corn Manure. |1 ewt. Nitrate of Soda, 5 oot superphosphate,, © %}V:; u?ém Dung andliAex’tiﬁcial.
Swed 3 “{h"&t’
- Wheat, Oats, Oats, weces; o R
Kaott Wood 30{ R"’Egeggyer Sheep-Folded, | Zonts. Guiano, 2 ewts, Guano, o1 c?g‘;&;?p"[f;;’mw Unmﬂl(lll’i]:'g.dh?(llfl;)é half)| 3 cwgagﬁano 8 ow?s?%sﬁnno,
) 8 5o |43 3 - 3 . s
1 ewt. Guano.  [1ewt, Sulph. Ammonia.|1 ewt. Sulph. Ammonia, and Dung, after Swedes plough 1 ewt, Nitrate Soda.
up and Fallowed.
: Red Clover Red Clover Wheat, Oatg Mangolds,
[‘%t’-lgoﬁmﬁ} 14{ melgﬁfa (peren.), (peren.), 1 ewt. Guaﬁo, 2 ewts. G{lano, 12 t%gf Dung", 3 cmaﬁ;m 3 cw(t):'té’uano,
| Unmanured, Sheep-Folded. % owt. Corn Manure. | 1 cwt. Nitrate Soda. 8 ewts, Guano, : * | 1 ewt. Nitrate Soda,
Barley, M
P 13 owt. Guano, angolds and Wheat Red Clo Wheat, Mangolds
Sawpit 14 5 ) ver, 1 ewt. Gush Wheat Dung and’ Wheat
i { ligféigeﬁ?;;& Dung and Artlﬁp it Onmsnured. Unmazured. 1 ewt, Wheat Mﬂ'nm, 8 owts. Guano, 3 cwl,;:g(ful;m. 8 ewts. Guano,
Whea,et3 Barley, Mangolds
Rick-yard | g/| Sheep-Folded, and | 2 cwis. Guano, Red Clover, Wheat, Barley, Tares Barley, ey
{ 3 ovis. Guao. |Ljowt, Corn Mantire,|  Sheep-Folded. Guano, 2 ewts. Wheat' Manure, Dung. Lowt, Guano, | cwtg ucl;fgtzgdﬂake.
Wheat, Wheat, Barley,
Six Acres . | ¢ Wheat, Red Clover, 2 ewts. Guano, Oats, Beans, 2 owts, Guano Barley, 3 owts. superphos.
1 : Unmanuréd, Unmanwred,” | 5 AN A .| 8 ewts. Guano, Dung. 1 owt, Nitrate of Soda, 22 OVt B 2 ovts. Nitate Soda.
Wheat, Oats Oats Oats, i
OlayOroft | 1pfl 2ewsGuao, | 9evis Guunn, | 2w G, | Boams poybest, | 2ovis Gham, | DY Wheat
2 cwts. Corn Manure, 2 cwts. Corn Manure, 1 ewt. Sulph. Aramonia. g 0 i m_i S{x]p]: A on;& 3 cwts, super- Unmanured.
phosphate,
Ten Acres.. 2 ewis. Grano, Tares, Turnips, Wheat, Wheat, Oats, Mangolds,
10{ Lont Dried Blosd. Dung. Artificial. Guano, Red_Clover. 2 ewts. Guano. | 3 owts, Guano, ¢ cwh?l&%t:ﬁdc ake.
Agdell 13 ?glg&m Red Clover, 1 Wheat, Oats, Tares Barley Barley, HMangolds,
9| 3 ewt hos., i CWE. Lruano, A0, 4 ) 1} ewt. Giano, Dung and
{ 1?: o Pty : Unmamured.” | 33 ot Con Monure, | 2 C¥ES: Guano Duzg, Unmanured. 1} cwt. super- | 4 ewts, Cotton Cake,
phosphate,
Barle Barle Mangolds and Qal - Sainfoin,
|Cong Hoos | 25| Dung?&?lvdegggi’ﬁcial ot Guho, | Lpowt Gl 15 %‘ggdﬁeung T | 1o ds.ugf’lgfgéd vontiity | e a& a
4 o h o N (et
1ewt, Corn Manure, 1 ewt, Corn Manure, 8 vt Giass, owh, Silpb. Ammo = ¢ N%;i’y.)l‘m ed,
Barley, Wheat,
bBawyers . | 21| 1ent 6o, Swedes,  |Wheat andBarley,  Red Clover, Wheat, Wheat, o8
Wy U1 ewt, Corn Manre, D08 and Attificial,| — Sheep-Folded. Unmanured, 3 cwis. Guano, TFallow. 4 ewts, Guano, 1 cévf_wﬁﬁ(:t“:ggha;
Oats Red Cloyer Wheat Barley, s e
{West Barn ‘ 82{| 1 evt. Ghano, (pren), 13 owt. Guano, |1 O Blood ]?a“;;e- Fallow. Wheat, Sainfoin, Sainfoin,
1 | 13 cwt. Corn Manure,  Sheep-Folded. | 14 ewt. Corn Manure, Lowt, Sﬁgﬁ% il ong’z; 8 ewis. Guano, Unmanwred, Unmanured.
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(17)
1| FARM.
1877.
CRroePNG, &0, OF THE ARABLE LAND NOT UNDER EXPERIMENT,
inclusive.)
AND MANURING, Crops, &, N Name of
- Present Season, Cress | Pield.
1872. 1873, 1874. 1875. 1876. 1876-77.
Grass (3), Gras Grass (),
alof, et @ wrt:]?%}rrlnsz-seeds) Foldet, 2 vt Nitne. Sheep-fﬁggé Grass ek ey ; e e
y es
ﬁm‘ fofhia | Lovs mpeboplele, | g ovy e Tares (1) Lo Theat @) L ALV v
(ﬂbmes experiment). | 2 owts. Ni e Sa. 9% owts. imte Botn D& owt. Nitmte St |24 ewis. Nitrate Sodn.
Barley
Ha.ngolds, Wheat (3) 8 owts. guano (with grass seeds), Upper Har-
2!“‘"3 Ga rted ﬁ‘ 2(1272:"? X::‘egg‘;l) (3) 2 eywts. superphosphate, | 23 owts, su phosphs;te, Grass. L genden.
2} owls (Carted off.) ewts. Nitrate Sode. 2} owis. Nitrate Sode. | 9} owts. Niteate Soda.
|
Barley, ‘ Mangolds |l
2} ewt: 'h hate, | After Oats—2 cwts, super- Barley, g b Wheat i
%&? cv:ts.gu s wgoda’ phosphate ; 2 ewts, Nitrate, 2 owts. superphosphate, | 22(:#53’ a0l (Varieties), 2} ewts. s Igerphosphate, ) 22 Harpenden.
r]]')fnesl pAtfot:;hEzesl_gv:& ;zrxsfer 2 cwts. Nitrate Soda, | (Cated off) 2 ewts, Nitrate Soda. | 23 ewts. Nitrate Soda. i
) " | h Bgz']lay 1873 Barle
Barley ) Whora bar.e d ey,
(with (l}iover) Unmnnymed.' 2 cwts. § }};m’pgosphate, 2 cwts. superphosphate, | 23 owts, suﬁem{m | 2% ewts. superphos !mbe 9 | Little Hoos.
2} ewts. superphos| imte. Clover (3), 2 owts, Nitrate Soda 2 cwts. Nitrate of Soda. | 21 ewts 24 ewts. Nitrate
2} ewts. Nitrate Unmanured. (1 acre Unmanured), where Clover 1873, (4 with Clover). (% with Clover).
Half quantities.
Barley, Swed
Voo hent, Barley, (1) 8} owts. Guano Barley e
2§ew:an:u$r;hosphate, 2 ewts. ’up.el’l’{"sl’hm’ 2 ewts. sn rp{osphate, (1) 2% ewts. superphos;;hal’e, 23 owts. suptjrph’ hate,| g P%’;s Hats: 18 | Fosters’,
2 ewts. Nitrate Soda 9 owts. Nitrate Sod: 2} ewts, Nitrate Soda, Nitrate Soda, peh oo
2 ewis. Niirate Soda, (2 acres experiment). N 85008 i 4wt N " | % cwt. Nitrato Soda.
4 Sheep-folded. per () 1} ewts. Guano, 1 Nitrate,
Tares Barle
B G)’ mrwa“d%mhwt?d’ 2 thme Ots'h hate, |23 th ”1’: hate,|>3) | Knott Wood.|
21 owis, haf Swedes (i) 2 ewts. superphosphaf ewis. su 23 ewts. superphosphate, | 23 ewis. superphosphate, | » 3. 0
%%ﬂ Zw’“ﬁf;’;fé’od:’” Dnﬂs,ﬂcvf%; :;laz;erp;lmph-; A tz cr}vts. Nfitautle sv:tda, ’h 24 ewts. % ovite. Nitrate Soda. || 2 cwis, Nitrate Soda.
1 8 r Tares fed, 1 cwt. each.
Oats, Wheat Oats .
%}Sh:?:folded. 2 cwis, glarley, hate, Ma.ngolds, (Varieties), 2} ewts. superp’hosphate (Mth momhate, 14 th%!o%émtt
prige “: Nxtf:?:gdn 2 cwts, Nitrate Soda, (Carted oif) 13 owt, Nitrate Soda. 3 ewts. Nitrate Soda. 2% s m o .
i 0Oal Bar Barley: Mangolds, Whea.t )
24 ewts, sgatrzh hate, | 2 ewts. su| etl"sp'hon hate, 2 cwta. :ruperphospha b 2} cwts. superphosphate, 95 %Duﬂé (Varieties), 14 Sawp1t.
24 owts. Nitrate Soda. 2 ewts, Nitrate Soda. 2 ewts. Nitrate Soda. 2} owts, Nitrate Soda. (Carted off) 1% cwt. Nitrate Soda.
Barl Tone L Swed
arley, e Barley Lk ‘Barle ;
oo, - 22"‘;’;1':"»?&’3;%?535;“’ lécggltlogﬁrﬁig;gs’ |1 owt. Nifrte Sods. S | Lom huntd Soda, |8 | Bick:yard.
' 1owt, Nitrate Soda. |
- .
Barley, Barley Barley, Bar .
23 ewts.mrp:g\as hate,| 2 ewts. auperpgosphate 2 owts. superphosphate, 2 ewts. superphosphate, 2% ewts. sugerph hate, | o) cws:‘g Cl;;‘;?‘hu ‘ 6 | Six Acres,
24 ewts. Nitrate Soda. 2 ewts, Nitrate Soda. 2} ewts. Nitrate Soda, 23 cwis. Nitrate Soda. 94 owts, Nitrate Soda. 33 owts. Nitrate i
Oats Oats
Clover, Wheat, 2 Shoanhate. N
hosphate ) : 3 owt 2} ewts, superp Fallow. 12 | Clay-Croft.
zém H&m J Unmanuzed. 2 cwts. Nitrate Soda. b3 owts. Nitrate foda. g; ewls, Nitrate Soda. Z
Wheat
Wheat, | 2owts. ““P‘*‘P{Nl’hm’ 2 owts. suj ﬂ hate 93 ewts. superphosphate, 1 with Clover), | {10 | Ten Acres.
Unmanured. ; (%:Z::slgge?:mse‘ft; 23 cwts. %ﬁm 2% owts. Igltrrl;te goda ’ L 2 quvts. Nitrate Soda.
Barle Barley, Barley,
Clover, Wheat, 2 owts, superpzasphate, 2} ewts. su } hosph
. perphoephate 2} owts, superphosphate,
gm&ﬁe}é\i U]?::fe“;ed é,' ?{Z:esN ]Et;np::iﬁs‘t 2 cwtsiﬁlliltmi;e Soda. 3 ewts. Nltrahe Soda. | 2} nwti Nlltmte Soda. |19 | Agdell.
d part R 2 )Y | eat, Sw arley, 1
(and part Boots). Experiment. 3 Clover, § Fallow). 3 acres, Experiment. 3 aores, Expenment. 3 acres experiment.
l[ango Wheat, Oats 23 owt fats (213’ hat Barley,
cwts, superphosphate,
s, (4 Varieties of Wheat), 2 owts. s I&Jerphosphate, 3 cwts, supprf»h hate, | 8 cwts. Nitrate Soda. G 2} ewts. superphosphate, 25 | Long Hoos.
(Gm off, ) 1} ewt. Nitrate Soda. 2 cwts, Nitrate Soda. | 24 cwts. Nitrate Soda. Tares (), 24 ewts. Nitrate Soda.
Ba.rley after Swedes () B
arley
2 owts. mp&f? hate, 2cm mmmhos hate, Mangold%u a.llllgd Swedes, | Ezc?':;au 1t’r£€e hate, “wamh mo]:::%hate 2%;::;: ‘f{,’ﬂ}? hute % | Sawyers.
2} ewts. Nitrate Sota.” Nitrate Sods. thﬂﬁﬁeﬁl[&ugm}ds ®|”g ewts. Nitrate Soda. aDl'es (h
\
|
ats, Wheat Oats,
Sainfoin, 2 cwts 32 rphosphate, | (Oats fed off 1873), 2 owts. superpﬂosphate, 2 cwts, superpi\oaphnte Fallow. 32 | West Barn.
U el perp) ) A ( ) 1} Nitrate Soda,
L 2 ewts, Nitrate Soda. ' 14 cwt. Nitrate Soda. 9 cwts. Nitrate Soda. 2} Nitrate Sods,
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