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of clover sickness hus attra.ted altnost as much attontion as
tho source of the nitrogen in plants, and, as far as [ can see,
both are likely to form subjeots of inquiry for a long timo
beforo the final solution of thc problem will be arrived at.
Although olover sickness has ocoupicd our attention almost
from the commencoment of our experiments, for a long time
we hatdly sdvanced beyoud the fuct that no combination of
maouros, patural or artificial, would cause clover to grow
upon land which was clover sick.  Of lute years, we have ga-
thered two or three seraps of koowledge which h ve enabled
us to mount a step or two up the long ladder on the top of
which is the problem.

In the first place, wo have grown red clover continuously
for 35 yoars upon an old garden soil without the application
of fresh manure. The soil and sub-soil to the depth of 18
inohes was exccedingly rich in nitrogen, and it is evideut that
dung in large quaatitics had beeo trenshed to this derun into
the soil. The top soil has losi an enormous amount of its
nitregen, but it is still very much risher tnan the soil of the
form. The subsoil, in faot contains much more nitrogen,
cven now, than the surface soil of the farm. This large re-
duction in the fertility of the surface soil is contrary tv what
takes placc when red olover is grown on the farm, although
the crops grown aro made into hay and curried off the lond;
und even when the rouvis of the clover are, as far as possible,
picked out of the soil, wo still find an inorease of vitrogen to
have taken place.

Althoug?~ the crops of clover grown on this garden scil are
equal to, if not larger thao, those grown on the ferm, they
are very inferior to those growa in the earlicr poriod of the
cxperiment, At first the olover did not require to be re.sown
for four or five yoars, now it is re-sown every alteroute year.
We have cvidence here that, while red clover has Leon growa
for 35 years without tbo appearance of discase, oo the furm
it is hardly safe to ropeat the c.op until from cight to twelve
years have elapsed sinoe the provious erop was grown.

We have a field which has been wonder czperiment for
nearly 40 years, Part of this field reocived no manurce during
the whole of the peried. Aunother part received mincral ma-
nures {phosphate and potash). aud a third purt has been very
highly manured with repe oake, salts of ammonia, and mine
rala ~ Turnips are grown, or rather an attempt is made to
grow them, every fourth year, but the unmanured turnips
grown with mineral manures yicld 8 or J tons per acre, and
the highly manured turnips yicld over 20 tons per acre, Upon
one half of cuch experiment all the turnips are carried away,
and on the other half they arc cut up and plowed in, The
wheat, barley, and clover or beans which are grown during
the other three years of the four rotation crops, are all car-
ried off.

The soil which has obly received mineral manures, and
from whioh the turnips, as well as all the other crops grown,
have been removed from the commencement of the experi-
ment in 1848, must be, so far as organic matter and nitrogen
are conocrned, in a vory impoverished condition, Where the
turnips were plowed in once in four years, the condition of
the land would be a little better, while upon the highly ma-
nured land :he soil must be full of fertility, ' th where the
turnips are removed and where they are plowea 1, and ja the
latter case tho fertility would be much the greater.

In 1874, and again in 1882, we grew orops of red olover
over the whole of this land which was under experiment. In
both years the crop was very latge. Upon the highly-manured
plot it amounted to 4 tons of olover hay each year; upon the
land receiving mioerals it amountcd to nearly 3 tons each
year, and upon the unmanured land it amounted to rather
more thon 1} tons cach year. We now decided to take @
crop of red clover again in four years. Wheat was grown in

1883, turnips in 1884 anc barloy in 1385. Tho slover was
sown in the spring shortly after the barloy. W'here was a vory
good pluot upon all the plots during the auturan and winter,
but in the spring discaso began to show itsolf on both the
highly-manured plots, being rather the worst where the tur-
nips wero plowed in, As is usual in those cases, the plant
died off, boaring baro patches.  Somotimes considerable strips
were not attacked, in which ocaso tho plants that remaincd
were very strong and vizorous, and the yicld of hay in two
cuttinus omounted to 1% tons por ncre, It is prohable that
wore than onc.half of the orop was destroyed. On tho two
lands which had rcceived mineral manures, and whero the
turn’ "< and all the other orops grown had been romoved sinoo
the exporiment began, there was no diseaso whatever. On the
port’ . whore the turnips were plowed in therc was some
slight discase, though the orop appoared the most vigorous of
the two; the yield, however, was elightly below the other, as
the first yielded 2 tons 2 owt. of clover hay per acre, and the
other 2 tons 4 cwt. per nore. Upua the unmanured portion
the plant may be said to have died of starvation, planiain
and coltsfoot haviog taken its place. The plaots that re-
maived wore barely high cnough to cut with a soythe, and
the whole produce, including the wceds, amounted to only
hatf a ton per acre in the two ocuttings.

The intercst of the question lies now in the two manured
plots. For all practical purposes the fertiity of the unma-
nured land has been so much reduced by the removal of
thirty-cight crops, that it has ceased to grow cither turnips or
clover. If we compare tlie condition of tne land where there
was no discase, and whero the diseaso was the worst, we find
that where there was no diseaso, no organic or nitrogenous
wanure had beon applied, and all the vegetable matter grown
had been removed, while the minesal manures applied con-
teived more phesphoric acid and potash than what was ocar-
ried off in the orops.

Tho land where the diserse destroyed a farge portion of
the orop reccivid. with the mineral manures, every fourth
year, 2,000 pounds of rape cake, and 200 pounds of salts of
ammonia, the large orop of roots and tops being also plowed
in. As compared with the other soil, the so1l contains veget-
uble matter in a different stage of deoay, and provides suitable
food for a great varioty of under gronnd hife, We find that
the application of rape cuke i1s fullowed by an imwmense io-
creasc of wire-worms; it is said among farmers that where
the corn crops arc attacked by wire-worms an application of
rape ocake will kill them, the fact being that they cease to cat
the young corn and feed upon the cake. (1)

The analysis of the soil of these two plots shows that the
land which had been highly maoured contaius far more orga-
nic matter and oitrogen than the other plot, while at tho same
time it contains very much less of these substances than the
garden soil. The evidenoe points to a destruction of the
clover plant by living organisms in the soll, o large increase
in this life having ucen escouraged by the liberal supply of
organic and nitrogenous matter. This dces not however explain
—supposing we huve taken another leguminous erop, say
beans, at the end of the fourth and the eighth year, followed
b the red clover io the twelfth year—why the orop would,
in all probability, cscape the attack of the living sgean-
oies, and be freo from disease. 1t is at this point that the
difficulty of findivg a satisfactory solution 1s the gieatest, and
it can only be met by assuming that the clover piant requires,
as part of its food, a spocial organic compound.

It must be understood that on our experimental land,

(1, A'as' Mr. Charnock, who, in bis prizc essay on the “ Farog
of the West Ridiog of Yo'rkshu"e," published 1o the R. A. S. of Eiﬁ
gland's magazioe for 1839, firsl called attention to this fact, died at
Lepnoxville last month. A RJ. P



