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ON THE ‘FORMATION OF MANURE-
HEAPS AND THE ECONOMIZING
OF LIQUID MANURES,

BY MR, T. ROWLANDSON, LIVERPOOCL,

_ The free admission of the atmosphere

it one of the principal causes of excess of

fermentation and Boussingault, although |

he does no1 state this iobe the cause admits
that ““it is of mnech imporiance- that the
eap be pretiy solid, in order 1o, prevent
100 great rise of temyperature, avd 1o (apld
A fermeniation,which is always injurious.
At Buhelbronn, ovr dung-heap is so drm-
ly trodden down in the course of its uccu-
Wulation, by the feet of the workmen,
that 4 Joaded waggon drawn by four bor-
8es can be taken across it without very
great difficulty.” Notwithstanding what
A8 just been stated, many able writers on
this‘matier, have ascerted that tramping
OWn manure is injurious. Itis obvious
that each party is right according to eir-
Cumstances. Ji a manure-heap is requi-
red for almost immediate use, nothing is
Tore certain than that a free admission
of the atmosphere is necessary, in order
10 promote free and rapid fermentation ;
‘it this is done at the expense ol a consi-
erable escape of its volatile contents,

0 the other hand, il intended to lie for

,Yome months (as is [requently, the case),
Pressure and conseqnent absence of a
great portion of atmospheric air is ad«
Yantageous, fermentation being by this
MWeans retarded, and generally proceeds
More equally throughout the mass.

It is a mauer of considerable impor-
tance to the farmer, at some periods of
the year, that he should have the means
of preparing his fresh into well fermented
manure. Inall eases, [ most atrenuvously
8dvocate that moisture of every descrip-
tion should be kept {rom a‘macore-heap,
With the exception of the drainings of the
offices, w,ich ought to be conveyed to the

€ap or pit by tunnels (there are tiles
Manufacigred for the purpese,) and o
Walter shvuld be permitied to enter,unless

thrown on fur some special porpose

J the Proprietor. By resiricting the ad-
Mission of (he air, we have a direct com-
Mand over 1he fermentation of the wa.
n".""'?ﬂp. and this can coly be accom-
Plished by placing the manuvre in piis.

they base a rough covering, so much |

the better, The usual shape of a manure-
€ap is that of a rube ora parallelopipe-
o0, each being a figure of six sides, five
O which are exposed to the influence of
5 ¢ R\u‘xusphvw. the bottom only not
€02 surrounded by it. By the use ol
Pits we shall completely reverse this or-
er, one side (the toy) only being exposed
10 the aimosphere, and that also the side
om the altered circumstances of the
€ap, by which the atmosphere will have
the greatest difficulty in puneualinz. Ta
L, from the absence of draught, fresh
Oluines of the aunosphere will only pe-
n&lra'e by means of pf('ﬂ‘:lfﬂ‘“‘m other
®rds, 1o fil} up the vacaum caused Ly the
i Maiion of carbopic, acid ‘ar.«l water,
Mead of, as according to the ordinary
Praegice, freely permeating the whole

:"“3. and by this meanscausing the dis-
,aga._'lemcm of sdditional ealorie, which

taing on the mass,a more rapid fermen-
100 énsues, and fire-fanging is the fre-
Gueng Consequence,
be mode in which manure-heaps are
ally formed is that exactly the best
Pled 10 dissipate its most ferilizing
tenis—the soluble, but noa-volatile,
:'&';l:nu being carried away thronzh the
by is of rain, whilst a '(«nf(ril(f;!)’ free
“:RN of air exists thronzhout the mass,
“€atmosphere undoubtedly penetrates
.:h"’_ﬂlzh the sides, in consequence ol
ahﬂt!lgm superior pressure there, and
Q}b;h-m"",’ the circumstiance that the
C‘N"Nc smd,'w.’\'cr. &c.; invariabiy es-
ing r& through the ln;'.‘ cauges an ascea-
Yiog Qun:m unfnuumo:e luslhf! admise
del‘ided]‘ e atmosphere at the top, but
in ¥y favourable to a cosren: passing

sy

it
1

d'au‘ ;°U82l the sides, thus causiog a
the !gid‘ consiantly going lorward from

8 ‘through the 19D, or precisely

that mode most favourable for the dissi-
pation of its valuable volatile contents;
whereos, if we place the mauure in piis,
all access of air is prevented except such
#s will be required by the formation of
the vacuum previously described. I never
carried the plan I now propose into exe-
cution having followed the usual course ;
but I have observed in this town (Liver-
pool), where, on account of the high price
+ of land, the greatest economy of superfi-
' cial space is required in forming the ma-
nure-heaps of the large horse and cattle
| proprietors, the general practice is to form
a square pit ten or eleven feet deep, 1o
| deposit the manure in, of exuctly that
| form which will contain the Jargest su-
| perficies with the smallest circumference,
{ No form could be desired Uetter for the
| purpose of containing he greatest bulk in
| the smallest compass, and at ihe same
[ time presenting so smalia surface for es-
| cape of 1he caloric evolved during fermen-
| 1ation ; yet an instance of fire-fangivg is
! never known n these pats. It soruetimes,
i bowever, happens that, from the absence
lof a demand for-manure, or other causes,
these pits become filled above the tup,
| sometimes to the, height of 8 or 10 feel.
! On such occasions I have ascertained that
lit is sometimes requisite to obtain. an
| immediate removal of the upper portion,
or turn it over at considerable trouble, in
ordér 10 prevent firing, It is worthy of
particular observation aiso, that where
the manure is heaped up above the level
of the pits, and consequently one or more
sides are exposed 1o the influence of the
atmosphere ; in such cases, the manure
s0 accumulated never has the same ap-
pearance asold fermented manore. This
cannot be owing 1o the shorter period that
has elapsed from 1he formation of the
superier portion exposed 1o the atmos-
| phere, as [ have been careful 10 obseérve
and'mark the time requisite to produce
the certain appearance of well-fermented
manure placed in pits, and such as are
raised above them, and more sulject 10
the influence of the atmosphere.

The lest formed manvre, in the shor-
test period, thatl ever wilnessed, was
that of ths pit belonging te an extensive
cart proprietor. In the stable T now al-
lude 10 there were usuvally about thiry

a cold, perhaps frosty atmosphere. It is
50 well known that manure-heaps formed
lin winter do no ferment equally, or
' scarcely atall, that it has given rise 10
“the axiom thatone load of manure formed
in summer is worth two formed in win-
ter. I need vot enter into any details as
to the mode of forming such pits; every
(sensible farmer, if convinced of the cor-
reciness of the theory, will easy select
the fittest place,and invent the best mode,
‘under hisown peculiar circumstences, for
‘construeting them. As a general rule,
ithey ought to be impervious ; if the soil
| will permit it, so much the better ; if no,
they ought to be made so. A rough
covering would be an improvement, for
the reasons previously stated, Piis form.
ed in ihe manner described would con-
vert the average mixture of horse and
cattle manure into excellent fermented
manure in the course of three weeks or a
month in summer, and in winter in the
course of six or eight weeks—advantages
which must be most palpable to every sci-
entific farmer; and this will be accom«
plished without any loss worth men-
 tioning of its volatile fertilizing conteats.

The careful farmer will always be
windful that every matter which can be
collected about his farm, such as weeds,
twitch, or squiteh, &e., are collected and
added 10 his manure-heap. Such will
find that the mode propused has decided
advantages over the ordinary method ;
whilst on this subject, I may remark that,
@ few years ago, whilst fallowing a field
overrun with weeds, twitch, &e., I had
the weeds, alter being well hatrowed,
carted 1o the yard, and placed hetween
two layers of fresh borse manure, As it
was my intention to apply the whole as
manpre to potatoes, I thought it would
be advantageous to throw a little nitrate
of seda on the weeds, &c. This was
{done, and a strong fermentation took
| plaze, and the whole of the weeds were
jconverted, within ten days into a rich
| black mass.  All of the work peopie at-
tributed this to the salipetre, as they
called it, being used. I am inclined to
think that the heat generated by the
,hurse manure caused the weeds rapidly
{ to decownpose ; and as mattersin a state
l'of decay have the property of absorbing

herses ; the pit was formed in the yard, ! oxygen from all other matters with which
and covered over by thick planks, part of | they come in contact, it is probable thata

which was covered with earih, aund
‘paved ; ooly a few boards remaining
Joose for the convenience of removing
the manure, with a trap for the purpose
of potiing the manure into the pit: the
{ yard was roofed in, %o that no extrancous
| moisture vould be admitted. So circum-
{stanced, I ascertained that, in summer,
"the whole of this mass, accumulations of
the last few dave, was converted into a
well-fermented workable staie in ihe
courseof ten days to a fortnight; in the
winter it took about three weeks to ac-
complish the same. It might be supposed
{ from the above deseription, that serious
| annoyance would be felt at the-escape of
ammonia, and that a most extraordinary
| heat would be generated ; but such was
| not the case. I have been present when
| & pit_so circumstanced was being remo-
ved, but the bheat was not near so intense
as that which is frequently observed in
{ ordinury farm-vard dung heaps ; but, un-
like the Jatter, it was not entirely confined
(1o the centrel whilst the sides were com-
| paratively cool, but it pervaded the whale
‘mass in an equul Jegree ; no perceptible
i smaell of ammonia was perceived, but a
| very copious amount of aqueous vapour
was evolved in the eourse of fis removal
s0 muoch so, that you could pot, at ”Hlf’ﬁ'
see the workmen in the pit who were in
1o the manure, ~ These
confirmatory of the

the act of remt
facis are strong

| correctness of my opirion that the mis-
manazement of the fermentation ol vur

P manure-heaps acises from the unlimited
access of the atmosphere, and strikingly
itllusteate the advantages 1o be'derived by
casting the exuvia, &e., ol farm offices
010 puis, instead of throwing it into
heaps in the ordinary manner. Another
advantage to be derived by using pits is,
that, in winter, the calorie arising ftom
i the fermentation of the heap would not
| be dissipated so speedily as it iz under
ihe preseat system, when surcounded by

-
m

| portion of 1he nitric aeid of the nitrate of
of soda was decpmposed. A very heavy
shower of rain fell between the time.of
mixing the weeds, &e., and the period of
tenroving them to the lields, and I never
remarked such a quantity ol deep-colou-
red fluid 10 exude from so small a mass
of manure, evjncing that a great quantity
of humic acid was formed, which was
probably combined with the soda of the
nitrate and ammonia of the decomposed
horse manure, and not improbably am-
mosnia formed by the decomposition of
the pitric acid. I now merely state the
facts as T observed them, and shall be
happy il they canin any way he servicea-
ble 1o others ; this much is quite certain,
the weeds were speedily converted into
an apparently good manure, the valae

at the time, and I have not since repea-
ted the experimeni, Oun a large farm, in
some years, no inconsiderable ngunt of
dead sninfals are inconsiderately throwa
aside or given to ihe dogs, which, if eut
into pieces, and placed in pits such as
desciibed would form a valuable addiidon
to our manure<heaps ; and, from obser-
vation, Lam convinced that, if so placed,
t would uccasion much less annoyance
{ than is felt by their putrefying in the
lopen air. However we may cavse the
| manvre of our farms to be prepared, un-
| der all circomstances a large amount of
 bumic acid will be formed. I will not
| now enter into a disquisition as to the
| reason how the humic acid—which torms
ta soluble salt with severa] ot the alkalies
! —becomes, io the course of a lengthened
fermentation, cosverted into a black sub-
i stance, insoluble in either alkalies® or
tacids. The result of my observations
{amount to this, that in heaps as usually
Hformeld, with free access of the atmos-
phere, a larger amount of humic acid so-
{ luble ia alkalies is formed, than when the

.manure is placed in pits; and gccess of

the atmosphere is limiled. In the latier
case, sume humic acid is formed ; in both
cases the humic acid is in the same state
as that which is found in barren peat mos-
ses, as I have determined by repeated ex-
periments, = As I have shewn in my ar-
ticle on lime, humic acid has a sirong
affinity 1o conbine with the alkalies, po-
tash, soda, and ammonia, which combi-
nation in manure-heaps forms the brown
coloured solution which is vbserved rup-
ning from them afterrain. Itjs perfectly
ohvious, therefure, 1hat every drop of this
brown-coloured Jiquid which oozes from
a manure-heap cortains in combinatjon
one or other of the above named alkalies

two of which—potash and ammonia—ar;

of which [ did not attempt to determine '

, of such imporiance as fertilizers, The
{ mode [ have suggested—vyijz,, placing
| the manure in pits—may be said 1o reme-.
{ dy this evil, as, at all events, it will pre-
/ventihe liquid from running away. It
_is of no importance, however, preserving
the lignid of manure-heapsin the state
described, as I have repeatedly found that
' no beneficial effects are derived from the
use of it. -~ Lime and its saltz, however,
have the property of combining the, for-
mer with humic acid, and setting the
previously combined alkali free ; the lats
ter, by double decomposition, lorms inso-
luble humate of lime, and the seluble
muriate or sulphate of the alkali, as the
case may be, Lime-water, or milk of
lime, if poured on a fermentiog heap of
manure, will combine with the bumic
acid ; but there are two circamstances
which prevent this operation being so
perfectly beneficial to the farmer as it
might be supposed: in the first place,
the lime isapt io conbine with the car-
bonic acid gas evolved duriug the fermen-
tation of the heap, and form the carbo-
nate which is fosoluble, and only slight-
ly so where an excess of carbonic acid is
present,  This condition is found in fer-
menting manure ; hut s it is so spaiing-
ly so—viz., one part of bicarbonate of
lime in 2,500 parts of water—its bene.
ficial action in neutralizing the injurions
action of humic aid is much deteriorated.
| Were, however, the power of lime-water
to destroy the obnoxious effects of free
humic acid in dung-heaps*as conmplete
as though no carbonic acid was present
to retard its influence, another cause
operates to prevent the remedy being so
desirable as it other-wise might be ; when
humie acid, combined with ammonia, is
decomposed by lime, ammonia js imme-
diately setfree, which is speedily conver-
ted into the carbonate. Both of these
being volatile subsiances, there is danger
of this important nitrogenous matter
being dissipated by evaporation. In ex<
p-riments made with humate of ammo-
nia decomposed by lime-water, I have -
not discovered the well-known smell of
ammonia ; which I attribute to the
fact that humate of lime Las the power of
absorbing ammonia in a remarkable de-
gree.

I state these circumstances now by
way of caution. Itoccorred to me that
dissolved bones in muriatic acid would be
the fitrest mode of connteracting the in-
jurious effecis arising from the presence
of free humicacid, or the soluble humates
which exist in all manure-heaps. I
found, however, one counteracting cir-
cumstance, viz., that the wixture was
extremely spt to gelatinize. If, therefore
an economical mode could be discovered
(and I see no difficulty in the. way) of
exacting the fat and gelatine from {onn
previously to mixing them with muria-
tic acid, and also converting the gelantile
to o profitable vse, this would be the best
mode of fixing ammonia and. rendering
humic acid innoxious,

Lxperiments made with special manu-
res seem to prove that the sulphate of
ammonia has greater fertilizing qualities
than the muriate ; and gypsum might be
deemed for this service more economical
and serviceable ; bu! gypsum is very in-
soluble, and when placed in contact with
a soluble humate, becomes immeadiately
surrounded with athin cirenmference of
humate of lime, which prevents all fye.
ther action. 1 therefore recommend on
ell oceasions touse the muriate of lime,
or bones dissolved in muriatie aeid.
Whenever we wish toneutralize acid,




