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(6)

EXPERIMENTS ON THE GROWTH OF LEGUMINOUS CROPS.

I.—Braxs, Pras, aAxp TarEs,

ExerromNts on the growth of Leguminous corn-crops, with
different descriptions of manure, were commenced in 1847, about
nine acres being devoted to the purpose.

Experiments with Brans 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 a crop of wheat, without manure, was taken,

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

In 1863 the land was fallowed.

In 1864, and since, beans have been grown, with much the
same manures on the same plots, each year, a5 in 1862,

The general vesult of the experiments with Brans has been, that
mineral constituents added as manure (more particularly potass,
and, to some extent, phosphoric acid also), inerensed the erop
very much during the corly years; and, o o certain extent,
afterwards, whenever the season was favourable for the crop.
Ammonia-salts, on the other hand, produced very little offect ;
notwithstanding that a Leguminous crop contains two, three, or
more times as much nifrogen as a Graminaceous one grown
undor parallel cirenmstances. Nitrate of soda, however, has
produced very striking eficets, - Buf Leguminous crops grown
too frequontly on the same land seem to be peculiarly subject
to disease, which no combination of manuring that we have
hitherto tried seems to obviate.

Tixperiments with Pras were soon abandoned, owing to the
difficulty of keeping the land free from weeds, and an alterna-
tion of Brans and WHEAT was substituted; the beans being
manured much as in the experiments with the same crop above
deseribed,

In alternating WaEAT with Brans, the remarkable result has
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
ag much as were obtained in a third field in eight crops alter-
nated with bare fallow, ;

Experiments with Tarzs were also soon abandoned, for the
game reason ; beans being ab first substituted, with some variation
in the description of the manures employed; but of late this
experiment has likewise been abandoned.

II.—Rap Crover (Trifolium pratense).

Txperiments on the growth of Clover, with different desorip-
tions of manure, were commenced in 1849, and, with the occa-
sional interposition of a corn-crop, or fallow, have been continued
up to the present time. As with beans, the result was, that
mineral constituents applied as manures (particularly potass,
and, more or less, phosphoric acid also), considerably increased
the early crops; whereas ammonin-galts had little or no effect.
But gince the fivst fow yemrs all attempts to grow Clover year
after year on thig land have failed to give anything like o
fair erop, or & plant that would stand the usual time on the
ground, notwithstanding that fresh seed has been sown again
and again,

In one year a portion of the land was trenched 2 fect
deep; one-third of the manure being applied at a depth of
16 inches, one-third at a depth of 8 inches, and the remainder
on the surface.

The general result of the experiments is, that neither ammo-
nia-salts, nor nitrate of sode, nor organic matter rich in car-
bon as well as other constituents, nor mineral manures, nor a
complex mixture, has availed to restore the clover-yielding capa-
bilities of the land. :

It is, however, worthy of remark that, in 1854, Red Clover
was sown in a kitchen-garden only a few hundred yards distant
from the experimental field, on soil which has been under ordi-
nary garden cultivation for, probably, two or three centuries,
and it has every year since shown very luxuriant growth ; and,
after re-sowing threo times during the period (in 1860, 1865,
and 186G8), thero is, at the present time, little or no indication of
failure,

Lastly, in the winter of 1867-8, small portions of the experi-
mental land were dug, some to the depth of 9 inches, some to
the depth of 18, some to the depth of 27, and gome to the depth
of 36 inches, and sown to the respective depths with different
manurial mixtures, From other similarly sized plots the soil
was removed to the depths of 9, 18, and 27 inches respectively,
and replaced by soil from the same kitchen-garden border, on
a portion of which Clover has been successfully grown since
1854, ns above referred to. Clover was sown in April, 1868,
over the whole of these, and some other portions not so freated
but the plant has, for the most part, died off during the winter,
and Clover has been again gown (April, 1869).

EXPERIMENTS ON THE GROWTH OF ROOT-CROPS.

Exreroients with Turnies were commenced in 1843, Eight
acres, divided into numerous plots, were set apart for tho pur-
pose; and the crop was grown for ten consecubive years on the
same land (“ Norfolk Whites” 1843-1848, and * Swedes” 1849-
1852); on some plots withoub manure, and on others with dif-
forent descriptions of manure. Burley was then grown for
three consecutive seasons (1853-1855) without manuve, in order
to test the comparative corn-growing condition of the different
plots, and also to equalize their condition, as fax as possible, by
the exhaustion of some of the most active and immediately
available constituents supplied by the previous menuring. A
new serics of experiments with Bwedes was then arranged,
having regard fo the character of the manures previously applied
on the different plots, and to the results previously obtained,
This second serics was eommenced in 1856, and is still in
progress.

Tt is impossible adequately to state the bearing of the results
in o fow words, but the following are some of the most charac-
teristic indications :—

1, Without menure of any kind, the produce of roots was
reduced in a few years to a few cwts. per acre; but the diminu-~
tive plants (both root and leaf) contained a very unusually high
percentage of nitrogen,

2. Of “minerel* constituents, phosphorie acid (in the form
of superphosphate of lime) was by far the most effective manure ;
but, when this manure is used alone, the immediately available
nitrogen of the soil is wapidly exhausted.

3. Really large crops of turnips can only be obtained when
the soil supplies a libexal amount of both carbonaceous and
nitrogenous matter (ns well as mineral constituents); and when
they are already available within the soil, or are supplied in the
form of farmyard manure, rape-cake, Peruvian gusno, ammonia-
salts, &o., the rapidity of growth and the amount of the crop are
greatly increased by the use of superphosphate of lime applied
near to the seed.
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—
TxprriMENTS ON AN ACTUAL CoursE oF RorarroN—TORNITS, Barrry, Lequmivous Crop (or Farrow), Axp Warar,
AGDELL FIELD.
Theso Tixperimonts were commenced in 1848 so that the present erop (1869) is the 22nd experimental one, or the sccond crop of the Sixth Course
One-third of the Jand has been continuously unmanured ; one-third manured with Superphosphate of Lime alone once every four years, that is
for the turnip-orop commencing each course ; aud one-third manured (also for the turnip-orop only) with a complex maiure, a8 deseribed in
the foot-note, No. 2.
In the Second, Third, Fourth, and T'ifth Courses, instead of clover, half of each plot was sown with beans, and the other half left fallow,
Trrom hall of ench of the three plots the whole turnip-crop (roots and leaves) was removed; and on the other half the roots were eaten on the Jand
by sheep, and the uncaten leaves were spread and ploughedin. In the case of all the other crops, the total produce was removed from the land.
| The abstract of results given helow relates to the portions of each plot from which the turnip-crops were entirely removed ; and on which, in the
| later courses, beans (not fallow) replaced the clover.
I (Area under experiment, about 2§ acres.)
|
i 11b. (pound avoir,) per acre .. = (about) 1:12 Kilogramme per Hectare, or 0'57 Zollverein Pfund. per Prussian Morgen,
f 1 cwt. (hundredweight) per acre = (about) 1255 Kilogrammes per Hectare, or 0:64 Centuer per Pr. Morgen,
! PitopUCE PER ACRE.
T Pror 1 Pror 2 Pror 8,
| r i . i y—— § hate of Lime (), alone, for Complex Manure (), for the Turnip
j Yonrs, Description of Crop. Unmanured continuously. uperphosp! ll\t:“f;]?p C:_g;es (o ul;}oxme, or the omplex anmps o P
|
| Corn () Straw Total Corn (3 Straw Total Corn @) Straw Total
} (or Roots). (or Leaf). || Produce @. | (or Roots). (ot Leaf). Produce (4), | (or Roots). (or Leaf), Produce ().
J 1sr Counse, 1848-51.
|
1848 Norfolk White Turnips 654 cwts, 45% cwts. || 1113 ewts, 225% cwts, 1064 cwts, 332 cwis, 218 cwis, 1514 cwts, §69& cwts.
1849 Barley . o . .o, | 44 bush. | 2983 Ibs, || 5656 Ibs. 20 bush. | 2111 Ibs. [ 8841 Ins, 28] bush, | 2088 Ibs. || 379¢ lbs,
1850 Clover (calcd, as hay) o & 54 cwts. i o0 574 cwts, 6o o 63 cwis,
1851 Wheat. . . . .| 283 bush. | 3431 Ibs | 5389 Ibe, 98 bush. | 337 Ms. | 5253 Ibs. 20% bush. | 3552 Ibe. || 5300 lbs.
2xp Coursg, 1852-55.
1852 Swedish Turnips, . , | 26 cwts. 4} cwis. 30} cwis, 223t cwls. 20} cwts, 2434 cwts, || 3064 cwts. 364 cwts, 433 cwts,
:‘r 1833 Barley 4 i« el & G 34§ Dbush. 2430 1bs. 4465 1bs, 28% Dbush, 1873 1bs. 3560 1bs. 38; bush, 2604 1bs. 4873 1bs.
1854 | Beans, . , , , .| S5pbush, | 1055 Ibs || 1445 Ibs, 5% bush. | 1103 Ibs. || 1534 Ibs. 97 bush, | 1355 lbs. || 2065 lbs,
1855 Wheat . o .. ou | 35k bush | 3619 D || 5839 Ibs. 853 bush. | 83925 lbs, || 5789 Ibs. 373 bush, | 3942 Ibs. || 6371 Ins.

3rD CoursE, 1856-59,

18356 Swedish Tamips . .| 82 cwts. 2% cwts, 34} cwts, 136 cwts, 74 ewts, | 14%) ewts, || 333% cwts, 12} cwis, 346} cwts,
1857 Barley . . . . .| 484 bush. 2600 1bs, 5337 Ibs. 284 bush. | 1475 lbs, 3076 1bs. 48 bugh. 2435 1bs. 5168 1bs,
1858 v oo e ar E o 64 bush. 1100 1bs. 1515 1bs, 63 bush, | 1155 Ibs, 1605 1bs. 12§ bush. 1520 1bs. 2867 1hs,
1839 Wheat . . . . .| 35 bush 4030 s, 6262 1bs. 343 bush. | 3930 1Ibs, 6120 1bg, 393 bush, 4610 1bs, 7154 1bs.
4u Course, 1860-63.
1860 Swedish Turnips, . 1 cwt. (6% 1bs.) | 1 cwt, 293 cwts, 1} cwls, 304 cwts, 874 cwly. 3% cwis, 903 cwts.
1861 Barley, . . . . . 38% bush, 2522 Ibs, 4718 1bs. 30§ bush, | 2000 Ibs, 3775 1bs, 66& bush, 3940 s, 7391 lbs,
1862 Beams, . . ., , ,| 29 bush, 1840 1bs, 3661 1bs. 293 bush. | 2150 1Ibs. 4040 1bs, 42% bush, 3280 1bs, 5990 1bs.
1863 ‘Wheat . "o 447 bush, 3467 s, 6350 1bs, 34f bush, | 3390 Ibs. 5619 1bs. 46% hush, 4697 1hs, %626 1bs.

5t Course, 1864-67.

1
1864 Swedish Turnips ., 8% cwiy. 0% cwts, 9% cwts. 68 cwts. 44 cwts, 724 cwts, || 1761 ewty, 8% cwts. 185 cwts,
1866 Bary . . . . , 391 Dush, 2154 lbs. 4182 1bs, 334 bush, | 1615 Ibs, 38394 1bs. 473 bush, 2395 lbs.n 5148 1bs,
1866 Beans, ., , ., , ., 103 bush, 1013 1bs, 1689 1bss 7% bush, 978 1Ibs, 1463 1bs. 204 bush, 1990 1bs, 3343 Ibs.
1867 Wheat . ., , . 21 bush, 2143 1bs, 3473 1bs. 193 bush, | 1966 Ibs, 3222 1bs. 23% bush, 3003 1bs, 4567 1ls.

SuMMARY—AVERAGE oF THE 5 CounsEs, 1848-1867,

. .

1’%5(%'60?9"64} Swedish Turnips ., , | 26§ cws, 104 cwts. 371 cwts, 1363 cwts, 28 cwts. ‘ 1644 cwis, || 242} owts. 423 cwis, 285 cwts,
ettt Batey . . . o | a1k bush, | 2o me || g2 e 30§ bush. | 1815 Ibs. || 8529 s | 44g bush. | 2132 s, || 5975 Ibs.
]'850,_ '5;4 ECIum.lﬂBﬂ(cach.ashny 00 oo 54 cwis, oo 00 574 cwis. . 00 63 cwts.
18558], 6?.,566 Beans, . . . ., 0| 12§ bush 1252 Ibs, 2078 1bs. 128 bush. | 1347 1bs. 2161 1lbs, 213 bush. | 2036 lbs, 3439 1lbs.
'59,"63;: "67} Wheat v v e § 33 bush. 3338 1bs. 5467 Ibs, || 803 bush. | 8236 Ibs, 5200 1bs, 35% bush, 3961 1Ibs. 6244 1bs.

|

() Firsh Course—100 1bs. Bane-asl, and 100 1hs, Sulphuric Acid (sp, gr. 1-1); Socond {|of Ammenia, and 2000 Ibs, Rapa-cake ; Third, Fourth, Fifth, and Sixth Courses—300 lbs,
Conrse—160 b, Bone-ash, 120 1. Sulphuric Acid ; Third, Fourth, Fiftb, and Sixth Courses Sulphate of Potass, 200 b, Sulphate of Sods, 100 b Sulphate of Magnesis, 200 1by, Bone~

—200 Ths, Bone-ast, and 160 1bs, Sulphurle Acid, per acre, ash, 150 1ba, Bulphuric Acid, 100 1s. Sulphate of Ammonia, 100 1bs, Muriate of Ammonin,
(@) First Course—~100 lbs, Pearl-ash, 100 1bs, Bone-ash, 100 1bs, Sulphuric Acid, 100 1bs. || and 2000 1bs, Rape-cake, per acre,

Sulphate of Ammonia, 100 1bs, Murlate of Ammonia, and 1000 Ibs, Rape-Cake; Second (3) The quantitles glven in Bushels represent the Dressed Comn only.
Course—300 1bs, Sulphate of Patass, 100 103, Sulphiate of Sods, 100 1bg, Sulphate of Magnesia,
160 1bs, Done-ash, 120 1bs, Sulphurle Acld, 100 Ibs, Sulphate of Ammonla, 100 bs, Muriate | Straw,

() The “Total Produce” of the Corn-crops includes Dressed Corn, OFfal Corn, and Total
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