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Leguminous Plants.

BY SIR J. B LAWES, BAFT., LLD., F. R. S.

1. In a field at Rothamsted where continuous crops of
barley are gro n, red clovo is occasionally sown vith the
barley on a poruon of the land. The amount of nitrogen and
minerai matter removed in the clover hay is very muchlarger
than the amount of these substances removed in the barley ,
but the crop of barley which follows the clover is much larger
than that which follows the barley alone. Analysis of the
surface suil aiso shows a lurger amount of nitrogen where the
clover was grown.

2. Ail attempta te grow red clover coutinuously in the
adjoining field have failed, although a great variety of artifi-
cial manures as well as the ordinary manures of the farta
have been used. Large crops of other leguminous plante
have, however, been grown on this field, sone of which remove
both more nitrogen and more minerais than would be removed
in the clover.

3. Upon an unmanured garden soil, red clover lias been
grown continuousy for thirty years, and the seed sown this
year is growing nost luxuriantly. The surface soil of this
experiment shows by analysis a large reduction of nitrogen.

4. A permanent pasture was manured f.r twenty years in
succession with a considerable amount of nitrate of soda. The
crops of hay removed every year were large, and consisted
almost entirely of grasses, with hardly any leguminous her-
bige. In 1876, the application of nitrate of soda ceased, and
on that and each year since a manure containiog potash, soda,
magnesia and ph isphate of lime as been appl'cd. Th,, rsult
of this treatment is that since the application of nitrate ceased
the crop of hay has declined considerably, and the legumi
nous herbage bas greatly increr.sed.

la parts of the experiment this year the lathyrus (wild
vetch)-a leguminous plant with a creeping rout-occupies
several square yards of the land. The growth is from one
foot to eighteen inches in height, and se thick as almost to
exclude ail other plants. On another part of the plot white
clovt bas sprcad, and there the grass grows with considerable
luxuriance. On other portions of the plot there are either no
leguminous plants at ail, or only isolated specimens of peren
nial red clover. Here the grass shows great signs of poverty
and it is quite certain that this poverty i. due te the absence
of available nitrogen.

I have here brought together some very intercsting results
bearing upon the source of the nitrogen of the leguminous
plants; and I think it is quite possible that those who hold
the source to be in the atmosphere ard those who consider it
to be in the soil, might, fron the reults I have brought for-
ivard, derive sene arguments in .,upport of their respective
vi0ws.

A correspondent in the COUNTRY GENTLEMAN very justly
remarks that a science which is a creation of yesterday can-
net compete with one like astronomy, which has its centuries
of observation and record. The facts I have brought forward
are the result of but a few ycars of observation, and yet what
a wide field of inquiry is opened by them i

Assuming it te be a fact that the surface soil of the garden
bas lost large amounts of nitrogen by the growth of clover,
wbile the soil in the field bas by the same process gained some
nitrogen, are we te explain these contradictory results by
saying that the plant in the garden, finding abundance of
nitrogen in the soil, will net take the trouble te extract it
froin the atmosphere, or that, finding aIl the nitrogen it
requires near the surface of the soil. it wili net push its roota
into the subsoil to obtain its supply i

If the clover had failed te grow upon cither of the seils,
the argument in favor of the atmospheric supply of nitrogen

would have been quite ns valid as that in favor of the source
being in the soil; but the continuous growth of the clover in
the rich soil, and its failure in the poorer one, rather point to
the source bbing in the soil. A new feature in the case,
however, turned up when it was found that in the sane soil,
where red clover had failed, several other leguminous plants
wero able to flourisb, as vetahes, sainfoin, lucern and Bokhara
olover produced large crops on land which had received no
manure containing nitrogen for thirty years. Surely it might
be said this is a point in favor of those who support the at-
mospberic theory !

If we turn fromt these results on arable land te those ou
pasture, we sec that the minerais have eneouraged the growth
of clover, and the grass bas become more luxuriant where the
clover is growing. Whether this luxuriance will continue
where the latter grass is now growing remains to be seen.

lu a paper which we have recently published on fairy -ings,
we have established on tolerably good evidence that the
fungus destroys large amounts of the organio matter in the
boil, and appropriates to itself the nitrogen contained. Its
action is more like that of an animal than a plant, in burning
off large quantities of carbon to obtain the nitrogen itrequires.
By removing the fungi as fast as they were formed, I satisfied
myself that the growth of the grass was not due te the decay
of the above-ground growth of the fungus alone, for I found
that the renoval made httle, if any, difference in the luxu-
riance of the grass. It is te the under-ground action of the
fungus, therefore, that we must attribute its beneficial effects
upon the pasture. By its action the total amount of organie
matter in the soil is reduced, but at the sane time portions
have been rendered available as food for the grass.

A question of considerabl, importance bas still to be
solved, as to whether plants with green leaves aiso possess the
power of feeding upon organic compounds, and if se, whetber
some plants possess the power more than others.

VETERINARY DEPARTMENT.

Uader the management of D. McEachran M. R. C. V. S.
(Address P. O. Box 1265, MontreaL)
TO OUR BEADERS.

The object aimed at in this department is to mare it as
useful as possible te our readers; and to enable us to do se it
is necsssary that we have their co-operation in so far at least
as te let us know on what special subjects they desire inform-
ation. We shall take pleasure in replying to any questions,
and in giving advice when asked for, or in writing articles on
subjects which may be suggested of common interest to eur
readers generally. Sncb assistance would lighten the labour
of writing when the writer knows that some one at least bas
a special interest in it, and bopes te profit by its practical
application. Please address your communications as above.

PREPARATIONs FOR WINTERING STOCK.

Already the tints of autumn warm us that the summer is
past, the cold nights succeeding bot days are having their
effects on rnimal as well as vegetable life; net only do the
leaves turn yellow, and the grasses brown, but the ceats of
the different varieties of stock are becoming dry, thick, and
dusty; ail betokening a preparation by nature for the coming
cold of winter. This is a subject which we in this province
may consider with advantage, convinced as we are by long
experience that in the treatment of animals, both in health
and disease, the maximum of success will bo attained by
studying nature, following -nature's laws, and seconding her
efforts. In the different species of wild animais, nuture adopte
different methods of preparing for winter. Some escape it
altogether, by migration. Most, howevcr, especially quadru.
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