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From the Quarterly Journal of Agricul-
ture, -
ON THE FORMATION OF MANURE-
HEAPS AND THE ECONOMIZING
OF LIQUID MANURES.
BY ME. T. ROWLANDSON, LIVERPOOL.
Several papers touching this most im-
Portant wpic have appeared in the last
two numbers of ** The Farmer's Maga-
Zine ;" | allude to the tianslation, by
r. G. Law, from Boussingaolt's** Ru-
tale Economie” (suljects—** The Ammo-
Dlacal Combinations i Urines, Excres
Ments, and Manures,” and **On the Mu-
Dagement of the Dungheap and the Ma-
?ufac!ure of Farn-yard Manure”);
*Tlie water contained in Manures,” by
Cuthbert W. Johnston, E+q., F. R. 8
and, Jasily, “ On the Management of
table-dung Manure,especially as regards
Xposure 1o Rain ;" by Dr. John Davy.
A passant, | may remiark that the two
8rticles of Roussingavit do not convey
Ay new theory or praciical suggesiions
% note; Mr. Johnson's paper is a very
Usetul one, Dr. Juhn Davy'’s is, however,
of, a mos: important pature, so much o,
that I shail extrac: 1he paper at leneth,
38 it appeared copied froni ** The Elio-
Urgh Philosophicai Jouraal” into ** The
armer’s Maguz ne” for the month of
AY. inorder 10 jusiify mysell for so
ing, I may swate that the gererai ob-
Servations by ihe learned docior are pre-
Cisely similar 1o those | had made some
Ume previous 1o the appearance of his
Paper,, which will be found 1o be the case
On reference 10 o paper of mine on thie
Subject of Jime, which appeared in ** The
Ournal of Agricolinre” for October,
4; in addition 10 which, Dr. Davy has
Made some analytical iavesugations,
Which I have not, vnder present gircums
Slances, a convenient opporiunity ol ens
lering intos As, however, his paper
fectly coincides with the oppinivns [
ave formerly held on the Subjecr, and
“‘9. lonlyl:cal investigations being
their resy|is agreeable 10 what [ have Jong
“.'p'uﬂ‘. is the reason I now incorpos
faie his paper with this in sueh a whole-
banper. [ have thus cupiously al-
Uded 1g 140 papers above namel, as I
shall haye more or less occasion 10 1eenr
'o.u‘"ll hereafter.  The temedies winch
10tend 1o propose for some ol the evils
cnmplainml of with respect 1o the gener 1
Management of manure-beups, I am sorry
o $ay, are not as yet ol so satisiactory a
Dature 5 I could wish. | have nodoubi,
OWever, but the difficulties which | shall
POInt our are not of an insurmountable
llllluu-, Dr. D‘“.yﬂ“,..‘__
Ia " The farm-sieadings here {Westmor.
nd) are commonly vn deelivitics ; the
“uk'help is usvally placed on a declivi-
ly, often by the road-sude, and, io cunse-
‘lllence' alter every shower of ramn, the
Water that runs off, precolating through
® manure, robs it of some of its 0%t
;"“lh‘e ingredients, especially its solu-
b" salis and soluble anumal and vegers-
le mll(er' tending to starve the fields
'nd. polute the roads. 1 huve had the
S‘"}‘Mly to collect portions of such
inage, and stubject ihem 1o examina-
00 ; and [ now propose 1o give the e
$alty, ug they show in a very marked
A0ner he ipjurious effecr, and how
8reat is 1he loss 10 the farmer in conse-
Uence, The first poriion collected was
om a heap of stable dung, fresh from
e Stable, just before a heavy fall of rain,
:,be accompaniment of a_thender-storm,
farly an inch falling in thiree hours,
€ water which ran from the dang-heap

". . b 3 @
"8 of y a weak infusion of | .
he colour of ! suiubie xl.,()lzy:t:lll‘#), 11 followes that the

ee, of specific gravity 1002 to pore
Water,or 1000. With the peculiar sweil
Stable dung, it had just a percepiibie
a""e distinet by the addition of lime.
tder 1he microscope, it was found
Ontain, hesides a fine granular matter,
dn many minnte fibres and scales, parti-
€8 resembling grains of pollen, and (1wo

f three different kinds of animaleules, ! " ;
preparing mandres in a proper nauner

{are, in the first place, to preserve and

Yaporated 1o dryness, it yielded 2.6 per
& of brown matter, which deliquesced
,®Xposure 1o a moist aimosphere ;
*Mitied o very faint smell of ammwonia
% mixed with lime, indicating that,

| subjected (0 the washing and pereolation

me y " rragetll ndered | of rain-waier—the greater must be its
ol ammonit ¢ i wWas rencere ’ 1 :
[ ammonia, whic { loss, the poorer and more exhauated it

in the process of evaporation, most of the
ammoniacal salt bad been expelled, and
was therefore carbonate of ammonia;
and, when incinerated, afforded as much
as 51 6 per cent. of grey ash—48.4 per
‘cent. of ihe exiract having heen destroy-
(ed by the fire, which may be considered
{as anima! and vegetable matter. The
{ash was lound 10 contain the sulphuric,
| phosphorie, and carbonic acids, and chlo-
{rine, with potash, soda, lime, and magne-
{sia, chiefly in the form, it may be inler-
red, of cathonate of putash,. phosphate of
{lime, sulpnate ol lime, sulphate of mag-
nesia, and common salt,

* The proportion of the sulphate of
lime was large, as was also that of 1he
fixed alkaline salis, whilst that of ibe
phosphate of lime and the maguesian
salt wassmall, The next specimen exa-
mined was from a much Jarger and
older dung-heap, after a fall of 1-12 in.
{ches of rain in about twelve hours.  The
fluid was of a darker biown than the pre-
ceding, very similar in its sppearance
under the microscope, of highee sperilic
gravity, viz., 1705, and yet-less rich in
amimoniacal salt; for, when mixed with
lime gave only a very faint smell of am-
monia ; and its extractobiained by eva-
puration, when nixed with lime, bad no
smeld, of the volaiile alkali.

* It yielded, on evaporation, 10.4 per
1000 solid ‘matier, similar generally 1o
that obtained from the first portion in its
qualities— aboundmeg, in hke manner, in
salts, aud those of the same deseription:
The third specimen collected for examis
nation was from the same dong-heap,
afteru fall of 2,79 inches of rain in twens
ty-lour hours, Jud flered, so linde from
the preceding, that it is not necessay 10
describe wt particolarly.  As might have
1 been ‘expected, it was ‘more dilute, iis
specific gravity being 10604, The lase,

{ fromy the same duna-heap afrer four d"!‘,'
Lol dry wearher following the beavy ram
| last menvioned. I was 00zing our slow .
jly in small quantny—was of a dark
browan hue. nearly transparent, and al-
| most destitute of smell.  Under the mi-
croscope it exhibited a few particles and
fibres; a very few minute erysinle, with.
out any animaleules. | haa expected to
have tound 1t a concentrated mfosion of
the dung heap, and, as such, of high spe-
citic gravity.  Buo: ut was otherwise, It
specifie graviny exceeded very litde that
of the preceding, and was less than that
of the second portion, being ouly 1005,
leading to the conclusion that the manure
was nearly exhausied of 1issolubie wwt-
ter.  The weather during the four days,
without rain, was comparatively cold for
the season (it was September) witha
northerly wind, the thermomeler, even
by day, below 53 degrees, and at nigit
unce or twice approaching the freezing
pomnt.  Thislow temperature must have
checked or put a swp to fermentation,
whaeh, in its turn, maghvhave prevenied
the further formation of soluble mater,
The infusion mixed with lime indicated
the presence of  amwoniacle salts; it
emitted a pretiy stroag smell of ainmonia
and,

agenis, is composiiion was very similar

vegetable matter, homus aond homic
acids, thun the earlier drainings; it gave |
a very copions precipitaie with the ace- |
tate of Jead, The bearing and applis
cation of these results hardly require to
be pointed out.

duag-beap vxposed 10 the rain conlains
some ol the best, the chiel ingredients of
active manure (excepting always the ins

wore the dung is exposed-~the more it is

must becone ; and that shelter (rom rain
is esseatinl as a prevenuive~such a shel-
wer as only ean be well secured by a
P "
sucd.

The rational objects to be obtained in

eollectall matlers containing either ‘the

. : . i
specimen | chall notice wasone procureld

idging from the effects of other re- |

As the drainage of the .

20dly, if the matters so collected are in
such a state as not to be immediately
available as food for plants, 1o render
them so by artificial means.  The course
usualiy pursued lor the first ebject is 10
collectall the excrera (usually mixed with
straw) voided by the animals in the cats
tle-shieds, siies, stables, and straw-yards,
throwing the whole ina heap, and feav.
ing it ia that state until carted into the
field. (Generally speaking, litle care is
taken & preserve the urine voided by the
catile, &e., except that which is absorbed
by thes sirnw. . Much has been written
with respect to the second object, such
as turning over the heaps periodieally, in
order to promote a greater and more cqual
fermensation.  This plan has had both
strenuous  advocates and adversaries,
Amongst the latter is Boussingault, who
states—** F'rom what has now been said,
it will be undersiood how destructive 10
good manure is the custom which obtains
in eertain countries of turniog ‘dung-
heaps frequently—of airing them, as it
were,'in order 10 hasten their decomposi-
tion, * Treated .in this way, stable litter,
&c., does, in faci, decompose much more
rapidly ; bui iidoes 0, and I own I do
not mysell clearly perceive the ohject pro-
posed by i1, at the espense of the quality ;
for it 18 very evident 1hat the volatile
principals must be dissipated and lost in
the same proportion’ as their poinis’ of
contact with the air are multipled.” |
am inelined to doubt that so serious a
dissiparion ol'the volatile principles (am.
moia) of manure takes place in conse-
quence of the turning cver of manure—
heap®as is here deseribed, and’ am niore
thclined 10 agree with the advocates of
old fermented manure, that the loss sus-
tained mainly consists of carboiic acid
and water; in lact, Boossingault admis
on the avthority of Thaer, that air, col-
fected from a doong-heap vndergoing nio-
derate fermentation, does not contain
thwueh more carbonic acid than that whieh
15 takeh drom the mass.of he aimoss
phere.  Neither does a ves.el containing
nitric acid, when plaecd vy on the fermens
ung mass, prodice those dense white va.
pours which are a certain indicition of
the presence of ammonis,  The decay of
vegetable fibre in preparing manure is of
great consequence, for 1wo reasons, viz,,
It prepares the firaw, so that it can be
easily bioken by the fork or tut by the
spade, and 18 eavier 10 work into 1he
ground by the plough, whilstar the sanie
time the inorganic cansutuents of the
sttaw, &ec., are ‘set free. The due ler-
wentation, therefure, of the whole niiss
constituting a dung-heap is of primuary
importance. In accomplishing this, some
circuinspection is required 5 for il allow.
ed 10 acquire 100 bigh a temperiture, the
mass becomes what is commonly terined
fire-fanged, or sometimes even caiches
fire; in either ease, wnly the inorganie
constituents remaid. I may here re.uark
that this circomstance of fire-fanging is
conclusive evidence against the truth of
the iheory, that we have only to place
upon our fields the inorganic constituent
tol the crop which we draw from them, in
Lorder to prodoce perpetual fertility ; other

wise firelanging aur duvg-heap would be

; , a benehi at 1 imnjury ;
10 thoks 0l sthe precuding..periionsn I i)m ;:ll‘lflrslclit:lhrnrrm:'lr: ‘kn:?v |ha{ ({.é

sbably eontained a larger proportion of ! e 3 431 : !
i B b § i et jconirary is the case. The opposite cic

cumsiance, the nou-production of snflici-
ent beat, is attended with the disadvan-
tage of Jeaving thei straw in a toygh
‘state, so as not io be easily workable.

I shall only at present briefly notice
what appear to be the general opinion—
itis borne vut by the authority aof the
most able writers, and which perfecily
agrees with my own experience—viz,,
that in the preparation of the manure-
heap, too great eare cannot be taken 1o
most intimately mix together the produce
of stables, cattle.sheds, sties, &e., as this
mixture is always found to produce that
slow but perfect fermentation most ade
vantageous to the object'of the farmer.
This might well be expecicd, as horse
manure is well known 1o be prone, espe-
cially in hot wether, to become exceed-
ingly hot, and frequenty, if particular
care is nottaken, fire-fanged ; whilst the
dung from the catile-sheds, on the con-

orzanic or inorganic constituents of the
erops which we are about 1w raise; and,

trary, i3 noted as being cold;  in other
-

iNuMser 18,

strongly
I suspect that the reason of this_ diﬂei-e'gl_

- words, not prone to ferment, I’

arises from the circumstance ihat
~and solid excrements of the horse contain
@ much larger amount of nitrogenous
| compounds than those of horned cattle,
and from their more complex €O Posi-
pHon.  Although (he volatile alkali (am-
[ Monia) abounds more in the excrements
of the horse, the mineral and vegetable
alkaties (suda . and poiash) are found in
srealer abundance in those of horned
catile. T wish his cicvmstance (o be re-
membered, as it is of some jinpostrnee 16
the consideration of (he subject. I qui
agree with Dr. Davy that shieds are indis.
pensable for the due preparation” of farm.
yard manure, as they would be the means
of keeping off the intense heats of sume
j mer and the raios of all parts of the year,
{ TUcannot be a maiter of slight conse.
| quence that ihe su:face of a dung-heap
j #hould be kept at 90 in the shade, or a
i120 ° in the sun for days ‘together ; and,
;with respect to ratn, [ think { shzll elear-
L1y shew thut every deop which falls, and
glflvltvarqn exudes from a dung~henp, robs
itol some of its fertilizing ingredients.
Experiments made by myself shew clear-
ly that the first oozing from a dung-heap
contain the largest amount of its inorga-
nic constituents and the greatest quans
fty of ammonia, T allude 10 the liquid
runaing romi a heap in its fresh an unfer-
mented siate. I may, however, remark
that a considerable poriion of the salis
appear always in this state to be in the
state of carbonates, as, on the introduce
tion of & litte acid, a tolerably copious
disengagement of gas 1akes place, which 1
hirve vo doubsy thongh I did not test it
lor the purpose, is the eaibonie acid gas,
The snmeliquid allowed 10 stand a few
days eeased 10 effervesce, and sulpburet-
ted hvdrogen was evolved pretiy fieely,
evineing that the decomposition of the
sulphiateswas taking place. Lime-water
and the salis of lime only slightly discol-
loured i1, precipiiating 2 small amount
[ of dirty coloured sedunent.” The drain-
LIngs fiom a manare-beap, especially if
it consisis wholly or principally of horse
dung, when fermented for alew days, and
collected after a <hower of rain, possess a
aark brown appearance, similar 10 that
described by Dr, Davy, and il allowed
sometime 10 seitle, will become 10leras
bly and sometimes perfectly clear ; when
such is the case, and it 1akes place ia the
course of the fermeniation of all manure-
beaps, it is an indication that, in the pro-
cess of decay humie acid has been formed,
which, combining with the amuionia or
fixed alkalies, exude in the siate of
brown-coloured humares. 1 iway ventore
to aflicn that one third o the value of
our maouresheaps is lost in this manoer,
If we invesiigate the phenomenon atien-
dant on the fermentation of a manures
beap, we will find ihar humic acid mus
he produced during the decav of woody
fihre, with the simulianesus formation of
carbonic weid and water, and the dizen~
gagement of the mineral alkalies, which
immediately combine with the humie
acid, forming humates. The latter, bein
exceedingly soluble, are carried off by the
first shower of rain that falls, As this
precess is being continually repeated, it
tollows, as a matier of course, that (he
grenier poriion of the most valuable parts
of the maanure-heap is entirely Jost 1o the
farmer, 1t may be said, if such is the
case, a manure-heap so exposed 10 the
weather must, during the course of a win-
ter’s rain he robbed of the whole of its
most valuable contents.  Sach wouold on-
doubtedly be the fact were it not for
one connteracting circumsiance, viz., the
insoluble humates ; and come combinati-
ons of carbon with hydrogen and oxy-
gen, which do not combine with alkalies
to form soluble salts, have the property
of retaining a greater portion of other
salis and various gases. Were it not for
this eireumstance, our mapure heaps, as
ordinarily prepared, wonld become desti.
tate of all their fertilizing ingredients,
with the exception of the almost insolu.
ble phosphates of lime, magaesia, and the
sulphate of lime. It is quite troe that the
fermentation of manure-heaps cannot

proceed withont the aid of moisture, hng
ordinary formed farm-yard manure con-.

the fini




