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Years. Over. Avernge. Under. Over. Average. Under.
1887 2:5 600 376 — — —
1898 198 29-9 50-3 536 26'1 203
1880 22-2 46-2 31-6 89-0 105 05

-1890 365 490 1456 213 308 419
1891 21-7 56:0 22-3 48 33-3 619
1892 12-7 456°5 41'8 5 97 82-8
1893 110 30-3 687 16 41 94-1
1894 339 43-3 22-8 769 186 46
1895 59 a8 82-3 05 80 915
1896 124 34-9 527 102 100 79-8
1897 338 534 12:8 - 624 230 146
1898 223 497 280 858 108 34
POTATORES. TURNIPS,
1888 540 228 232 376 36-8 261
1889 567 350 83 483 433 84
1890 367 378 255 513 33.7 15.0
1891 314 63-2 54 99 4504 44-7
1892 44'8 488 64 . 241 460 299
1893 4856 313 20-2 283 309 408
1894 300 4 6 254 476 344 180
1895 24-1 489 270 40 224 73:8
1896 41-9 397 184 100 236 664
1897 232 463 305 307 520 173
1898 347 425 22-8 151 376 473
MANGELS
Over  Average Under
1888 376 36-3 261
1889 441 39-2 167
1890 37-6 42-2 202
1891 153 54-5 - 302
1892 244 50-3 253
1893 . 16:2 235 603
1894 . 437 389 174
1895 ‘s 59 253 688
1896 .. 67 209 124
1897 .o 372 445 183
1898 e 20-9 455 246

Inoculation.—We have to thank Mr. Shutt, of
the Ottawa Experiment-Farm, for a copy of his
report for the year 1897. In it we find the first
of a proposed series of experiments on that pecu-
liar substance nitragin, evidently conducted with
great care, but, as yet, by no means decisive in
the results.

Without going deeply into this matter, which
would take a volume, suffice it to say that all
food-bearing plants, such as clover, pease, beans,
etc., have the power of appropriating the free
vitrogen of the air, assimilating it and building it
up in their tissues. As far as we know, it is

only these plants that enjoy this power; hence,

they are known as nitrogen collectdrs, in contra-
distinction to all other crops, which are known as
nitrogen consumers.
wheat succeeded best after clover or beans, though,
curiously enough, not after pease, but it was always
supposed that it was solely on account of the deep
searching roots of those plants bringing up nitro-
gen from the subsoil, until the two Germans,

Of course, we all knew that’

Hellriegel and Wilfarth, in 1886, announced to
the world that it was chiefly from the air and
only partially from their root-work that the
legumes obtained their supplies of nitrogen.

But we must not supposed that the legumes have
this power in themselves ; by no means, they can
only obtain the atmospheric nitrogen through the
intervention of certain microbes or bacteria that
attach themselves to the roots of the legumes
upon which nodules or tiny lumps then form. In
gome way, not at present understood, these mi-
cerobes, residing in the nodules, absorb the nitrogen
of the air occupying the interstices between the
particles of the soil, converting it into certain
nitrogenous compounds that, after being taken up
into the sap of the plant, are converted into its
tissues.

Now, the nodules and their guests are not pre-
sent in all soils, in which case, the clover or
beans, ete.,, can, like all other plants, only get
their nitrogen from the nitrates in the land ; so
the next move was to impregnate the nodule-free
soil with ‘other soil taken from a field growing a
luxuriant crop of clover the roots of which were
rich in nodules. This seems to have answered
well ; but it was a cumbersome job, and required
a great outlay for labour.

The next step, taken by Dr. Nobbe, was in the
isolation of the nitrogen-converting microbes from
such' soil, and the preparation, by certain well
known bacteriological methods, of *¢ pure cul-
tures.”” These cultures consist of colonies of the
organisms and the preparation has been named
Nitragin. .

It would appear that the members of the legu-
minosge have each their own peculiar bacterium or
micro-organism, for it seems that those influen-
cing the assimilation of nitrogen in the clover
plant are of no value for the pea crop, and wvice
versi. Hence, the necessity for the preparation of
clover ‘‘nitragin,’’ pea ‘‘nitragin,’’ ete. These
cultures or bacterial preparations, to the number
of 17, are now manufactured on a commercial
scale in Germany, and a quantity of each, said to
be sufficient to inoculate an acre, can be procured
for about $1.25. :

The practical application of Nitragin has been
made in two ways ; first, by diluting the prepara-
tion with sufficient water and sprinkling the seed
with the fluid, and, secondly, by treating a quan-
tity of soil with a dilute solution of the prepara-
tion, allowing the soil to dry, and then spreading



