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to U- ii)>tniiif(l if ^'laiii was (rrowii «t't«T jjriiiii oi'HtVr iMitatiH-s. This Whiiviour i(f thewe
I'nijw WHS *>x|ilaiii<-<l hy Stliultz in tliis way : that lupines or (Iwp-rooUMl plants leave in

the soil after harvest a residue iif niot, in whieh a consiflerable amount of nitrojien has
aceunuilateti, an amount surtieient to supply the wantsof the following ^''ii"i'i^'l'°^ ''"**>

on the other hand, the applieation of i>otaNh and phosphat«'s to ;;niin, after a pi cdinjj

ftraiti crop, is without effect, for the reiison that the latter has consumed the > .ck of

nitroijen. Grain cnips always reduce this stock ; never inci-oase it. Sc-hultz has pveu
the name 'nitrojjen ciillectors' to the lupines and similar plantti, while grains are called

'nitrcfjen consumers.' His system of rotation is therefore the following: Sow first

nitrojjen collectors (lupines, (lease, l)eans, vetch' clover, lucerne, serradella, Ac), or,

as they have l)een calleil, ivnovatinj; cr-ops, anil ){ive them .'UK) (Mmnds kuinite|>er moreen,
with j)erliaps an ad<lition 20 }Miunds phosphoric acid. After harvestinj^ the nitn>>{en

collectors, sow a nitrofjen consumer, raising a grain or exhausting crop, giving it also
.'UM) pounds kaiiiit<- and M {xtunds phosphoric acid. The grain crop is jH-rfectly success-
ful, l)ecause the first crop left l)ehind it nitrogen enough to supply the wants of the grain.
In this way the keeping of stock, which is ex|>ensixe on a poor sandy soil, can l)e retlucrd
and the purcha.se of nitrogenous fertilizers dis|iensed with, because the niti-ogen collectors
are a!)le to st^K'k the soil with that valuable element'.

The foit>going description is taken from Professor Ktinig's " .Stick.stoff Vorrath,"
jiublisheil in 1887 (Paul Parey, IWlin). It was in 1884, nearly thirty years after the
purchase of his sandy farm, that Schultz, of Lupitz, published the results of his ex-
jH-rience, altlu.ugh they did not contain anything very new and although they only con-
tiriue<l exjieriences still older than his own. But his caae was surprising and his ex-
planation of the cause of his successful farming challenged the attention of scientific

agriculturists. The conseciuence has been the issue of many [mmphlets on the subject,
and an activity in tlie i-egion of agricultural experimenting which is not yet ended. At-

' j| MJ !
water, NN'agner, Heiden, Hellriegel, and many others have particijwted it these investi-

gations, and Professor \V(X)d, of the Storrs Agricultural School in Connecticut, has
given the following general conclusions as the result of the work :

—

1. •' Pease, alfalfa, .serradella, lupine, clover in all probability, and apparently legu-
minous plants in general, are able to aci|uire large quantities of "nitrogen innn the air
during their periixl of growth.

'2. "There is scarcelv room to doubt that the free nitrogen of the air is thus
a .|uiifd by plants.

3. "That there is a connei'tion l)etween r<x>t tulierdes and this acquisitioi of
nitrogen is clearly deiiionstnit^Ml. What this connection is, what are the i-elatiims of
niic'i-o-organisms to the root tubercles and the ac(|uisition of nitrogen, and in general
how the nitrogen is obtjiimsl are questions still to lx> solvetl.

i. "The cereals with which exjH'rinients have been completed have not manifest**!
this power of ac<iuiring nitrogen, nor do they have such tul>ercles as are found on the
iiKits of legumes.

'>. " In the experiments here re|H)rte<l, the addition of soil infusions did not seem
lUH'essarv- for the prinluction of r<x.t tubercles. A plausible supjKwition is that the
niieroHirganism or their s|sires were floating in the air and wei-e depoHited in the pots in
which the |ilants grew.

(i. " As a rule the greater the abundance of root tubercles in these ex{)eriment8, the
larger and more vigourous were the plants and the greater was the gain of nitrogen
fitim the air.

7. " In a numl)er of these experiments, as in similar ones previously rejiorted, there
was a loss of nitrogen instead of gain. The loss occurred where there were no root
tuliercles

; it was esi)ecially large with oat plantH, the largest where they had the most
nitrogen at their dispos<il in the form of nitrates. As the gain of niti-ogen by the
legun.es helps exi)lain why they act as renovating crops, the loss in the case of the oats
suggests a poasible reason why they should appear to be an exhausting crop.

' Practical inferences :--The ability of legumes to gather nitrogen fi-om the air helps
to explain the usefulness of clover, alfalfa, pease, l)eans, vetches and cow pease as re-

novating crops, and enforces the importance of the.se crops to restore fertility to ex-


