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\
‘ Praxy or taE Prors 1N AGDELL FIELD,
ON WHICH EXPERIMENTS HAVE BEEN MADE
| oN FOUR-COURSE ROTATION.
‘ 51 years, commencing 1848.
[For brief summary of results and conclusions, see opposite page.]
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Total area of ploughed land about 3 acres.
Avea of each of the 12 divisions } acre.

The 4 lower divisions, Unmanured continuously (Plof 1),

The + middle divisions, Minerul Manure, for the Roots, each Course (Plot 2).

I'he 4 upper divisions, Mineral aud Nitrogenous Manure, for the Roots, each Course (Plot 3).
The 6 left-hand divisions, Clover (or Beans), 8rd year each Course,

The 6 right-hand divisions, I'allow, drd year each Course,

h The double lines indicate division paths between plot and plot.

[For details of the manuring and produce, see pp. 100-109.]
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! RESULTS OF EXPERIMENTS MADE IN AGDELL FIELD, ON
THE ROTATION OF CROPS.

The experiments were commeneed in 1848 ; so that 1898 ig the 5lst year of their continuance, and the
third year of the 13th Course. In the experiments in other fields, some of the most important erops of rotation
have heen grown, cach separately, for many vears in suceession—ywitliont manure, with farmyard manure, and
with various artificial manures. Buf besides such experiments, others have been made on the growth of the
crops in an actual eonrse of rotation, without monure, and with different manures, The results with thoe
individual erops throw much. light on the eharvacteristic requirements of each partieulnr crop; whilst those an
the growth of the erops in rotation serve to confirm and control those with the individual CLOpA.

The rotation selected for investigation was the well known and typieal four-course rotation of—I, Tumips;
2. Barley; 8. Leguminous Crops (or Iallow); 4, Wheat; that is, an alternation of Root-orops and of
Leguminous Crops with cereals; whicl is the basis of most of the various rofations adopted in different parts of
our own country, and also in many other countries, One portion of the land was left entirely without manure
each course; another received mineral manure only, for the turnips of each course : and n third mixed mineral
and nifrogenous manures, also only for the turnips of erch course.

1. The Swedish Twrnips commencing each Courss—When various root-crops were grown year after year on
the same land without manure, they soon reverted to the uneultivated conc?iti(m: and the experiments on
votation show that the Swedish turnips grown once in fonr years in unmanured rotation, came down to only
about 1 ton per acve, The results further show, that mineral manures alone applied for the root-crops gave
congiderable increase, but that mineral and nitrogenous manures together gave more still.  Without manure,
the ayerage produce of roots was less over fhe Inst 3 than over the preceding 8 courses; but with mineral
manure alone (including potash in the last 3 courses) it was higher, and with mineral and nitrogenons manures
together much higher, over the lust 3 courses; the result being, however, largely due to more favourable seasons,
Indeed, in 1888 and 1802, the years of root-erop in the 11th end 12th courses, althongh the produce without
manure was less, that by each of the two deseriptions of manure was considerably more than the average of the
H preceding courses; that is, both the reversion to the uneultivated condition without manure, and the incereased
‘ growth with suitable manures, were very marked. In fact, without manure the produce of roots was as resiricted

in rotation as in continuous growth; with purely minernl manure it was greater in rofution than in continunous
growth, the exhuustion of the available nitrogen of the soil being less under votation; and with the mixed
mineral and nitrogenous manure much more produce was obtuined under rotation than with eonlinuous growlth.
‘ Lustly, the results conclusively show how artificial o product is the eultivated root-crop, and how dependent, it is
( forits successful growth on an abundant supply of available food—nitrogenous as well ns mineral—yithin the soil,

2. Ths Burley Crops.—Barley, without manure, sueceeded the differently manured Swedish turnip erops of
each course. Although the average produco of the root~crops was greater over the last 3 (10th, 11th, and 12¢h)
than over the preceding 8 courses, tﬁo succeeding barley crops were much less over the last 8 courses, This was the
case, not only where the root-crops had been carted off, but also where they had nok been so removed. As, however,
the praduce of barley in the 3 years in question (1885, 1889, 1893) was also less than the average in Hoos Field
where the crop is grown year after year, the result is doubtless mainly due to the seasons. Then, the nverage
produce of barley over the 8 courses was actually loss after the carted off rools grown by mineral manure (super-
phosphate) then after those grown without manure. The explanation is—that as there was practioally no
produce of roots without manure the unmanured plot was [{racl.ienlly fallow for the barley; whilst with the
mineral manure fair crops of roots were grown and removed, onving the surface soil the more exhausted of its
available nitrogen und other constituents, In the later years, however, after such long confinned exbaustion,
the unmanured plot has yielded less barley after the removal of the roots than the mineral manured plot. On
the other hand, where the roots were not removed from the land, the mineral manured plot has generally
yielded more barley than the unmanuved. Further, under nll conditions of treatment, the plots with mixed
mineral and nitrogenous manutre have yiolded wmore barley than those with the minersl manure alone. In fact,
the effects of the manurial and other treptment of the frst crop of the conrse are clearly manifested in the
produce of the second crop. Lastly, both without manure, and with the minera] manure alone, there was more
produce of Larley in rotation than in continnous growth, but with mixed mineral and nitrogenous manure there
was more produce when the crop was grown continuously, the supply of nitrogen in that case being somewhat
lnrger and anmually applied for the erap.

3. The Leguminous Crops (or Fallow)—Under equal conditions as to manuring, the Leguminous crops,
especially the clover, bring much more nitrogen into the course than either of the othor crops.  Purther, the
amount, of nitrogen 8o brought info the rotation is much greater under the influence of minerul manures, and
especially of potash manures, than without manure; whilst under the influence of the mixed mineral and
nitrogenous manure the yield of nitrogen is greater still, the leguminous crop utilising the unexhausted nitrogenous
manure- and erop-residuo, For the suceesstul growth of leguminous crops, however, a libexal supply of available
minerul constituents within the soil, especially potash and lime, is essentinl, J udging from comparable cases, the
amount of nitrogen accumulated by the Leguminous crops was much greater when ﬁwy were grown in rofation,
that is only oveasionally, than when grown continuously, With fallow instead of  Leguminous erop, there is
very much less nitrogen yielded in the rotation, and more linbility fo loss of it by drainnge, and henee so much
less brought into the circulation of the farm for food or manure. Lastly, most of the nitrogen of the leguminons
orop is retained on the farm; and there is more or less, and sometimes much nitrogenous erop-residue left in the
soil for succeeding crops.

4. The Wheat Crops—There was very much more produce of wheat both without manure and with mineral
manure, and considerably more with the mineral and nitrogenous manure, when it was grown in rotation than
under comparablo conditions eontinuously. Taking the quantities of produee by the mixed mineral and nitro-
genous manure the result was that the two cereal crops produced approximately cqual amounts of dry substance,
and each considerably more than either of the assumed restorative erops—the roots or the leguminous erops.
The supply of nitrogen within the soil available to the wheat erop is increased both by fallow and by the growth
of a leguminous crop, especially of clover; and the aceumulation is the greater when the soil and subsoil are
not abnormally exhausLeX of organic nitrogen,

Upon the whole the results show that the henefits of rofation are very various, They depend on the
varying requirements, habits of growth, and capabilities of gathering and assimilating the necessary
constituents, of the different crops. The difference in the amounts ayailable within the soil of the varions
mineral constituents, is one element in the explanation; but the facts relating fo the amount, and to the
sources, of the nitrogen of the different crops, are of still greater significance, 'The uses of the different crops
Lave also to be taken into necount. The cereals yield more produco for sale in the season of growth in
roltion than when grown continuously, The crops alternated with them sceumulute very much more of
mineral constifuents and of nitrogen in their produce; but by far the greater proportion of those constituents
rewains in circulnation in the manure of the farm, whilst the remainder yields highly valuable produets for
sale in meat and millk, Again, with & variety of orops, the operations of the furm are better distributed over
the year, aud are therefore more economically performed. Lastly, the opportunities which alternate eropping
afford for eleaning the land constitute o prominent element of adyantage,

For details of the manuring and produce of the different plots, see pages 100-109,
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