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Prax or THE Prors N HOOS FIELD,
ON WHICH EXPERIMENTS HAVE BEEN MADE \
oN POTATOES,
wiTHOUT MANURE, AND WITH VARIOUS MANURES.

28 years, 1876-98. |
[For brief summary of results and conclusions, gee opposite page,]

|

L L L |

Total area of ploughed land about 2/; acre.
Area of each plot } acre.
"The double lines indicate division paths between plot and plot.
[For details of the manuring and produce, see pp. 78-97.]
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RESULTS OF EXPERIMENTS MADE IN HOOS FIELD, ON THE GROWTH OF
POTATOES.

These experiments were commencod in 1876, g0 that 1898 is the 28rd year of their continuance. The
deseriptions grown were “Rock,” 4 years, “Champion,” 11 years, “ Sutton’s Abundance,” 5 years, “ Bruce,” 1 year,
and “ White Beauty of Hebron,” 1897, and 1898. The question was not as to the comparative merits of different ‘
deseriptions, and different sorts were selected on the supposition that in growing the cro]{ year after year change
was desirable, especially with a view to the avoidance or lessening of disease. The speeia c].giect was to ascortain
the manurial requirements of the crop, and the comparative characters and composition of the produce.
The crop was grown continuously without manure, with various artificial manures, and also with farmyard
menure, both alone and with some aitificial manures. There were 10 differently manured plots, and nunder each
of the 10 conditions the erop more or less declined over the later compared with the earlier years. The average
produce per acre of total tubers over the 20 years was—without manure, only 1 ton, 113 owt.; with ammonium-
salts nlone, 1 ton, 183 ewt.; with nitrate of soda alone, 2 tons, 8 ewt. ; with superphosphate alone, 3 tons, 23 cwt. ;
with mixed minexal manuve, including potash, 8 tons, 6§ ewt. Thus, purely nitrogenous manures yiolded 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 together, 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, Tho better result by the nitrate of soda is doubtless due to its nitrogen being more immediately available,
and more rapidly distributed within tho soil, and so inducing o more extended development of feeding root.
The avernge produce by the mineral and nitrogenous manures together, over 20 years of continuous growth,
was very nearly that of the estimated avernge 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 Europe, much more
than many of them, and about 3 times as much as that of the United States,
The plots receiving farmyard manure containing aboubt 200 Ib. of nifrogen, gave less produce than the
mixture of mineral manure and ammonium-galts, or nitrate of soda, supplying only 86 b, of nitrogen. In fact,
only & small proportion of the nifrogen of faymyard manuve is rapidly available, that due to undigested matter \
being more slowly available, and that in the litter remeining a long time inactive. Farmyard manuve is,
however, often applied in very large quantities for potatoes, the process being to a grent exfent one of forcing, \
and there remains a great amount of unexhausted menure-residue within the soil, :
The percentage of nitrogen in potato tubers is much increaged by the application of nitrogenous manures,
but the less so the riper the erop., Without manure there is a comparatively low percentage of mineral matter
and n medinm percentage of nitrogen,  With mineral manure 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 ‘
matter, and the highest of nitrogen, Lastly, with mineral and nitrogenous manures together, there are inter-
mediate percentnges, both of mineral matter and of nitrogen, in the tubers, More than 80 per cent. of the total
nitrogen of the tubers exists in the juice. A comparatively small but variable proportion of the nitrogen of
the tubors exists as albuminoids in the solid portion; perhaps on the average only about 15 per cent. ; whilst from ‘
40 to 60 per cent. of the total nitrogen may exist as soluble albuminoids in the juice, so that about or nearly
tiwo-thirds of the total nitrogen may exist a8 albuminoids, by far the larger proportion-being, however, in the
juice. 'The non-albuminoid nitrogenous matter exists chiefly as amides.
Tho characteristic effect of nitrogenous manures, provided there be a sufficient available supply of ash- '

constituents, and especially of potash, is to increase the amount of tho non-nitrogenous substance—starch, in
the tubers. ‘I'hus, the produce of starch per acre was about 1100 1b. withont manure, nearly 2000 lb. with
%t:m}‘{l mineral manure, and with nitrogenous and mineral manures together about 3400 1b,, or about 1% ton.
other words, the inereased produce of starch by the use of the mineral and nitrogenous manures together
was more than 1 ton per acre. That is, thore was o great increase in the production of the non-nifrogenous
conslituent—stareh, by the use of nitrogen in manure, just as there is an inerease in the produce of the non-
nitrogenous constituent—sugar, by the use of nitrogenous manures to root erops. The increased production of ‘
non-nitrogenous substances T)y nitrogenous manures, is equally striking in cereal erops; tho result in their case
being an incrensed production of gtareh in the grain, and of cellulose in the straw. Indeed, it is for the pro-
duction of the non-nifrogenous substances—starch, sugar, and celluloge~~that our direct nitrogenous manures
are chiefly used.

It is well known that season has much to do with the development of the potato disease; and there was
on the average much more disease in the wetter seasons. As regards the influence of manure, the proportion
of diseased tubers was the least where there was no supply of nitrogen; that ig, where there was the least
luxuriance, the most restricted growth, and where the ripening was carly developed. On the other hand, with
liberal supply of nitrogen, and luxuriant growth, there was the greatest proportion of diseased tubers; theso
being the conditions in which the juice is relatively 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 least fixity of
composition. It was fonnd that there was always a highor, and sometimes & mueh higher, percentage of nitrogen
in tho dry subglinco of the discnged than in that of the sound tubors, indicating « loss of non-nitrogenous con-
stituonts.  In many cases the still white, and also the sopurated discolonred portion of the discased tubers, were
analysed. Whilst the juice of the white portion contained approximately the normal amount of nitrogen, that
of the discoloured portion contained very much less. On the other hand, the washed “Mare” of tho while

ortion contained very little nitrogen, whilst that of the diseoloured portion contained very much more, The
ﬂishihutiou of the mineral matter to o great cxtent followed that of the nitrogen. The juice had obviously
suffered exhaustion of much of both its mitrogen and its mineral matter in the development of the fungus,
Further, there was more sagar (partly cane and partly glucose) in the diseased potatoes, which probably contri-
buted to the development of the fungus. Apparently the first material change in the development of the
disease is the destruction of starch and tho formation of sugar. There is also & considerable loss of organie, and
chiefly non-nitrogenous substance, due in part to tho decomposition of the produced sugar, but probably in
Fart to the evolution of carbonic ncid, ns a coincident of the growth of the fungus at the expense of ready-
ormed organic substance, this being a characteristic of the growth of such non-chlorophyllous plants. Thus
the results adduced as to the course of the disense are quite consistent with the fact that it develops the more
in tubers grown by highly nitrogenous manures, and having & highly nifrogenous juice,

A full available supply of ash-constituents is essentinl for the successful growth of the potato, but these
being provided, the amount of produce is lnrgely dependent on the available supply of nitrogen. In ordinary
practice, furmﬁard manure is mainly relied upon. It is used in very large quantities, and it is sometimes
supplemented by liberal dressings of arfificial manures, both mineral and nitrogenous, The potato removes,
however, o less proportion of the nitrogen supplied than any other farm crop.

For particulars of the manwing and produce, and to some extent of the composition of the diiferently grown
tubers, see pages 78-97.
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