
passed those of Rotliaited, the work %vas being continued ini the
friendliest mariner, and utter>' free from- envy and dispute.

Froîn these memoranda regarding this great meeting of agricultural
scientists at Halle, it wvill be seen that the fixation of atmospheric nitrogen
b>' plants of the sub-order papillionaceoe, is noiv established beyond al!
possibilit>' of doubt. and that that fari-ner %vil] be the truest artist and
becomie the richest man who miakes the best use of these w'ell establishied
resuits of scientifie investigation in agriculture.

But although it is a fact that these humble legurninous plants are
s0 highly gifted by nature, it is equal>' certain that the cereals
and other plants of a higher order cannot appropriate nitrogen
in this direct %vay. The>' and their rootlets must search for it in the
soil in the f ormi of nitric acid, ;vhich mna> have heen brought froni the
atmiosphere into the soil or have originally existed as nitrogen in its or-
ganic inatter or humus, or ina> have been produced by the oxidation of
anmonia. Decayed vegetable ruatter, peat and black muck contain quari-
tities :)f nitrogen varying froni ,k< to 2 per cent. in the air dried condition.
%Then this is composted or mixed with other soil and stable yard
manure the nitrogen is gradually made available for plant food;- in fact
it undergoes a process of oxidation, being first changed into amm-onia
and then if bases are present into nitrie acid. This lecture would
certainl>' be inconmplete without some notice of these important corn-

pounds. 'Ne shall now iake some reference to ammonia ; later on to
nitric acid.

(Here experiments were introduced illustrative of the great solu-
bility> and aikaline character of ammoniacal gas ; the formation of
ammnoniu chloride and the oxidation of ammionia in the ignition of the
bichromate.)

l3ut it is our business this evening to go further and ask what use the
plant iakes of the nitrogen %vhich it appropriates. It is imimaterial
whether we suppose that the nitrogen is assii]lated as such or as
ammnonia or as n-itric acid, in any case the use w'hicli is made of it by
plants, and the wonderful l)roducts into which it is transforrned
by the vital activities at work in these, are siiply iniraculous. A very
high authority, Mr. Waring-ton, a colleague of Sir Henry Gilbert and Sir


