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Prax oF tHE Prors i HOOS FIELD, |
OoN WHIcH EXPERIMENTS HAVE BEEN MADE 1

‘ oN POTATOES, 1

" WITHOUT MANURE, AND WITH VARIOUS MANURES.
26 years, 1876-1901. rI

[.Foi' a brief summary of results and conclusions, see opposite imge.] (
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Total aren of ploughed land about 24; acre.
Area of each plot 1 acre. ;
‘The double lines indicate division paths between plot and plot.
[For details of the manuring and produce, see pp. 88-109.]
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RESULTS OF EXPERIMENTS MADE IN HOOS FIELD, ON THE GROWTH OF
POTATOES.

These experiments were commenced in 1876, so that 1901 is the 26th year of their continuance. The
desoriptions grown were “ Roek,” 4 years, © Champion,” 11 years,  Sutton’s Abundance,” 5 years, “Bruce,” 1 year,
and “White Beauty of Hebron,” 1897, and since. The question was not as to the comparntive merits of
different descriptions, and different sorts were selected on the supposition that in growing the crop year after year ’
| change was desirable, especinlly with a view to the avoidance or lessoning of disease. The specinl objeot was to
ascertain the manurial requirements of the crop, and the enmparative charnctors and composition of the produce.

The crop was grown coutinuously without manure, with various artificinl manures, and also with farmyard

manure, both alone and with some artificial manures. Theve were 10 differently manured plots, and under each
of the 10 conditions the crop more or less declined over the later compared with the eurlier years, The average
produce per acre of totnl tull)yers over the 20 years was—without manure, only 1 ton, 11} ewt.; with ammonium-
| salts alone, 1 ton, 183 ewt, ; with nitraie of soda nlone, 2 tons, 8 ewt. : with superphosphate alone, 3 tons, 23 owt, ;
with mixed mineral monure, including potash, 3 tons, 6§ owt. Thus, purcly mitrogenous manures yielded less
than purely mineral manures, indicating that there was a deficiency of ash-constituents rather than of available
nitrogen within the soil. With the mixed mineral manure and ammonium-salts togetlier, the average produce
of total tubers was nearly 6 tons, and with the mixed mineral manure and nitrate of soda rather over 6 tons per
acre. The better result by the nitrate of soda is doubtless duo to its nitrogen being more immediately available,
and more rapidly distributed within tho soil, and so inducing o more extended development of feeding roof.
The avernge produce by the mineral and nitrogenous manures together, over 20 years of continuous rowth,
was very nearly that of the estimated average produce of Great Britain under ordinary cultivation, and much
more than that of Ireland. It was also more than the average of any other country in Furope, much more
than many of them, and about 3 times as much as that of the United States,

The plots receiving farmyard manure, conteining about 200 Ib. of nitrogen, gave less produce than the
mixture of mineral manure and ammoniumesalts, or nitrate of soda, supplying only 86 1b. of nitrogen. In fact,
only a small proportion of the nitrogen of farmyard manure i rapidly available, that due to undizested matter
heing more slowly available, and that in the litter remaining a long time inactive. Farmyard munure is,

Howevyer, often applied in very lurge quantities for potatoes, the process being to a great extent one of forcing,
and there remaing o great amount of unexlausted mannre-residue within the soil.

"Che percentago of nitrogen in potato tubers is muel inereased by the application of nitrog;ﬁnous manures,
but the luss so the riper the erop.  Without manure there is a comparatively low percentage of mineral matter
and o medium percentage of nitrogen. With mineral munure alone there is the highest percentage of mineral
matter, and the lowest of nitrogen.,  With purely nitrogenous manures there is the lowest percentage of mineral
mutter, and the highest of nitrogen, Lastly, with mineral and nitrogenous manures together, there are inter-
mediate percentages, both of minernl matter and of nitrogen, in the tubers. More than 80 per cent. of the total
nitrogen of the tubers exists in the Jjuice. A comparatively small bub variable proportion of the nitrogen of
the tubers oxists as albuminoids in the solid portion; perhaps on the average only abyut 15 per cent. ; whilst from
40 to 50 per cent. of the tutul nitrogen muy exist as soluble albuminoids in the juice, so that about or nearly
bwo-thixds of the total nitrogen may exist as albuminoidy, by far the larger proportion being, however, in the
juice. The non-albuminoid nitrogénons matter exists chiolly as amides,

The churacteristic effect of nitrogenous manures, provided there bo a sufficient available supply of ash-

constiluents, and especially of potush, is to increass the amount of the non-nitrogenous substance—starch, in
the tubers. Thus, the produce of starch per acre was about 1100 1b. without manure, nearly 2000 1b. with
purely mineral manure, and with nitrogenous and mineral manures together about 3400 1b,, or about 1} ton.
In other words, the inereased produce of starch by the use of the mineral and nitrogenous manures together
wag more than 1 ton per acte. That ig, there was a great increase in the production of the non-nitrogenous
conslituent—starch, by the use of nitrogen in manure, just as there is an ineresse in the produce of the non-
nitrogenous constituent—sugar, by the use of nitrogenous manures to root erops. The inereased production of
non-nitrogenous substances by nitrogenous manures, is equally striking in cereal crops; the result in their case
being an increased production of staroh in the grain, and of cellulose in the straw. Indeed, it is for the pro-
duuti]g_n {tl)f thadnon-niu'ogenous substances—starch, sugar, and cellulose—that our direct nitrogenous manures
are chiefly used,

It is well known that senson hes much to do with the development of the potato disease; and there was
on the average much more disease in the wotter seasons. As regards the influence of manure, the proportion
of discased tubers was the least whero there was no snpply of nitrogen; that is, where thero was the least
luxuriance, the most restricted growth, and where the ripening was early developed. On the other hand, with
liberal supply of nitrogen, and luxuriant owth, tliere was the greatest proportion of diseased tubers; these
being the conditions in which the juice is re utively rich in nitrogenous and mineral matters, Indeed, when the
unsuitable weather comes, those tubers suffer the most which have the richest juice, that is, the lenst fixity of
coutposition. It was found that there was always o higher, and sometimes 2 much higher, percentuge of nitrogen
in the dry substunce of the diseased than in that of the sound tubers, indicating a loss of non-nitrogenous con-
stituents. In many eases the still white, and also the separuted discoloured portion of the diseased tubers, were
anglysed. Whilst the juice of the white portion contained approximately the normal amount of nitrogen, that |
of the diseoloured portion contained very much less. On the other hand, the washed “ Mare” of the white ‘
portion contained very little nitrogen, whilst that of the discoloured portion contained very much more, The
distribution of the mineral matter to u grent extent, followed that of the niwogen, The juice had obviously
suffered exhaustion of much of both its nitrogen and its mineral matter in the development of the fungus,
Further, there was moresugar (partly cane and partly glucose) in the diseased potatues, which probably eimtri-
buted to the development of the fungus,  Apparently the first malterinl change in the devefopmenl: of the
disenso is the destruction of starch and the formation of sugar. There is also a considerable loss of organic, and
chiefly non-nitrogenous substance, due in part to the decomposition of the produced sugar, but probably in
part to the evolution of earbouic acid, as a coincident of the growth of the fungus at the expense of ready-
formed organic substance, this being a charucteristic of the growth of such. non-chloropliyllous plants. Thus
the results adduced as to the conrss of the disease are quite consistent with the fact that it develops the more
in tubers grown by highly nitrogenous muanures, and having o highly nitrogenous juice.

A full availible supply of ash-constituents is essentinl for the sucoessful growth of the potato, but these
being provided, the amount of pruduce is largely dependent on the avuilable supply of nitroﬁen. Iu ordinary
practice, farmyard manure is mainly relied upon. It is used in very large quantities, and it is sometimes
supplemented by liberal dressings of artificial manures, both mineral and nitrogenous. 'The potato removes,
however, u less proportion of the nitregen supplied thun any other furm crop.

For purticulars of the munuring und produce, and to some extent of the composition of the differently grown
tubers, see pages 88-109, ‘
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‘ Superphosphate of Lime,"” made from high percentage mineral phosphates, and containing 37 per cent., or more, of soluble phosphate.

2% “ Ammonium-salts "—iu each case equal parts Sulphate and Murfate Ammonia of Commerce.
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