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SILAGE OF FEEDS IN COATED TANK - A METHOD TO RECOMM END FOR USE IN
ORGANIC FARMING

Summary

Silage of green fodders in coated tanks (cylindrizaes and large-size rectangular bale wrappedwdil and foil sleeves)
is recommended to be used in organic farming malaly to low losses of nutrients and their impactroprovement of the
environment. The conducted evaluation of the qualitsilages of pressed beet cuttings made withutieeof press for
shredded materials of a Norwegian company Orkel @B0 Compactor) showed its very good quality.dsecof ensilage
materials that are hard to be ensilaged in the aiga&arming there is allowed the use of determiadditives supporting
the processes of fermentation. It results fromcthreducted studies, that in case of use of applisatounted on harvesting
machines, the applicator's nozzle should be placeguch places of the picking up machine, wheregtteen fodder is
mostly loosed, what creates a large area of itga@cinwith the additive.
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ZAKISZANIE PASZ W ZBIORNIKACH POWLOKOWYCH — METODA

ZALECANIA

DO STOSOWANIA W ROLNICTWIE EKOLOGICZNYM

Streszczenie

Zakiszanie pasz w zbiornikach powtokowych (belmdsgiczne i wielkowymiarowe bele prostopatienne owijane fodi i
rekawy foliowe) jest zalecane do stosowania w roietekologicznym gtéwnie ze wadyi na niskie straty sktadnikow po-
karmowych oraz ich wptyw na poprawstanusrodowiska. Przeprowadzona ocena jébidkiszonek z prasowanych wystod-
kow buraczanych spardzonych przy ayciu prasy do materiatow rozdrobnionych norweskimyy Orkel (MP 2000 Com-
paktor) wykazata bardzo dabjej jakasé. W przypadku zakiszania materiatéw trudnokiszh s¢ dopuszcza giw rolnic-
twie ekologicznym stosowanie akomych dodatkdw wspomagajych procesy fermentaciji. Z przeprowadzonych bada
wynika,ze w przypadku aycia aplikatoréw dodatkéw montowanych na maszyrdterapcych, dysz aplikatora naley
umieszcza w takich miejscach maszyny zbiexj, w ktérym pasza jest najbardziej razliona, co stwarza dg po-

wierzchng jego styku z dodatkiem.

Stowa kluczowerolnictwo ekologiczne, wystodki buraczane, praanig, zakiszanie, jako

1. Introduction and purpose of the study

Ensiling as a method of preservation, is espgciatt
portant when in a short period of time big volunoésuc-
culent feed are obtained and both the climate adldnical
conditions do not allow for their drying. Moreovénanks
to silage, also by-products of the agricultural #dd in-
dustry such as beet pulp, brewery spent grain ahdro
ones [13, 14] may be used.

Due to ecological reasons (contamination of saith
silage juice) and small losses of nutrients, nugitvalue
and big nutritional usability, silages should bedwced
from dried silages of the content of dry matter\ah80%,
not higher than 45%, and maximum 50% [1, 10-12, 22]

The purpose of the study is presentation of tloh-te
nigues recommended in the organic agriculture ofds-
ing and ensilage of plant materials in coated tankb
consideration of different additives supporting tsitage
process, with particular attention paid to the téghes of
ensilage of shredded materials.

There are also presented the results of analysikeo
quality of obtained silage from beet pulp made wiitd use
of the press make Orkel (HP 200 Compactor model).

2. Technique of harvesting and silage

In the organic farming, silage of faded silagarfrplant
material formed in cylindrical bales, large-sizetesgular
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balers wrapped in foil and in foil sleeves is tleEam-
mended and more and more often used method [10, 22]

The technological process of obtaining hay silageurs
in two stages. In the first stage the green fodsl@ut with
the use of rotational mowers equipped with a breakdmill
or a windrow ripper, and then green fodder is sedwand
faded silage is raked into rollers. In the secdades there is
the collection with balers, wrapping of bales wfith, trans-
portation and storage. Balers compact the greetefoaf the
content of dry matter within the range 40-50%. Bedggreen
fodder in round bales or large-size rectangularddb
wrapped with self-adhesive foil 0,025-0,034 mm khi€he
losses of nutrients in wilted silage obtained whbk use of
this method amount to approx. 4-5 %. Preparatiowedfed
silages with the use of this method, does not resuhny
losses connected with the outflow of silage juics, it is a
more advantageous method than ensilage of fresm doel-
ders in field piles, as it influences not only tteerease of the
volume of losses of nutrients, but also the impnoset of
the state of the environment. Wrapping of singleedan-
volves big consumption of foil, especially on thent side,
where the number of crossings of the foil layerghia roll
axis of the bale corresponds to the number oficotsitof a
table or the arm of a wrapping machine necessaoydday
the required number of layers. Machines for tubeldimg of
bales, in particular serial wrapping machines (Ejgconsti-
tute an alternative solution [13, 16, 20].
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are at present operating in our country in sugantslof the
group : Pfeifer und Langen and Nordzucker. Theyused
for ensilage sugar beet pulp. The main operatinigj o
machines (Fig. 3) there constitutes an innovativentber
of bales rolling composed of driven smooth rollensl two
structural rubber belts 1,2 m wide. The operatihgnaber
is supplied via the channel from the top throughrafined
chain-rail conveyor. Forming of bales occurs in Hane
manner as in case of a hybrid baler.

Power demand amounts to approx. 90 kW, and effi-
ciency is within the range of 40-60 bales per hoprto 60
t h* at the dimensions of the bale 1,2 m x 1,2 m) dejpen
on the pressed material. The source of power timeng be
both the farm tractor as well as the electric eiechotor.

Fig. 1. Tube-Line round bale silage wrapping

Equally good results are obtained in case of apptin
of the technology of ensilage fodders in foil skegvAl-
most all the farm fodders (grass, papilionaceowmntp|
corn, wet corn grain, cereals, pressed beet pukydy’'s
spent grain and other ones) are suitable for beiagerved
in a foil sleeve. An appropriate pressing machuh@wing
2) is necessary for silaging in foil sleeves. Diffiet types
of machines are available on the market, starteoh fsim-
ple pressing machines powered from a trailer upeif-
propelled machines. Depending on the needs, theralso b)
available different types of foil sleeves. The diens of
bags amount from 2,4 up to 3,5 m, and from 45 ufB@®m
long. Silage balers are produced by many Europeah a
American companies (Kuhn, Marangon, Ag Bag Interna-
tional LTD, Murska). These machines consist of avgro
unit, collecting basket, piston and a pressing drenand
also a guide on which foil bags are located. Is tathnol-
ogy, shredding of material into short chaff (20#fh) and
the level of dry matter of silaged raw material hivit the
scope of 28-35%, guarantee obtaining of good qualit
silage [1, 8, 9].

owijarka - podajnik pochyly
komora zwijania kosz zasypowy

Fig. 3. Press Orkel MP 2000 Compactor: a) generalw
b) construction scheme

It may be assumed, that the technology of silagilify
ferent plant materials with the use of these basba! be
competitive for foil bags (sleeves) formed with tinge of
the silage baler.

3. Analysis of the silage’s quality

The silage from pressed beet pulp of the contER0&o
of dry matter was done with the use of an innoeativess
of a Norwegian Orkel company (model MP 2000 Compac-
tor) at the territory of the sugar plant in Opateniby
Fig. 2. Silage bagger with an applicator Pozna, belonging to the Nordzucker Polska group. Silage
in bales was stored for 8 weeks. Samples for asszg0f
New solutions of stationary balers cooperatinghwit the quality of obtained fodder were collected fras dif-
trailers are being started to be used for formihgytindri-  ferent places of a bale (Fig. 3) in 3 repetitions.

cal bales from shredded materials (beet pulp, brswpent The scope of chemical analyses covered deterrmati
grain, chaff from whole plants of corn, shreddedncoobs  of the content of dry matter and crude ash [3].réheere
and other ones) [9, 15, 17, 18]. also determined quality parameters of silages: quhtent

In the group of rare producers of these machiheset Of ammonia and organic acids: lactic, acetic artgrim[3].
are two European companies: the Norwegian Orkel-com The basic parameters of the chemical compositiah a
pany (model MP 2000 Compactor) and the Austrian @bw the quality of silages from pressed beet pulp madglin-
company (model LT-Master). Several presses makelOrkdrical bales are presented in table 1.
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Table 1. The chemical composition and quality dp gilage

Dry matter| Crude ash Ammonia Lac_tic Ace_tic Butyric _Qua!ity as per
) (g kg DM) pH acid . actid acid Flgg-Z|mmer scale
(g-kg™~ SM) points mark
279,4 55,03 3,53 0,85 68,55 | 8,95 0,00 100 | very good
+18,5 +2,05 +0,03| 0,22 +16,39| 1,40 | 0,00

DM —dry matter

While comparing the volumes of the obtained parameresponsible for heating up of silages. Accordind\tibkin-

ters with the literature data, one should considertype of
raw material. Usually, data concerning good silages-
cern fodders prepared from silage’s from grassjlipap-
ceous plants or corn.
!
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Fig. 4. Scheme of sampling sites from silo bag

The content of dry matter in the analyzed samplas

son [19], an ideal silage should include in dry terafrom
20 to 30 g of acetic acid.

There was no butyric acid in the analyzed silagdmt
can be regarded as an ideal result [19]. The absehbu-
tyric acid in beet pulp ensilage in cylindrical ésishows at
no activity of bacteria Clostridium in the courdefermen-
tation and — apart from the content of crude askhe indi-
cator of their purity [Mc Donald et al 1991, Purwet al
2006].

From the literature data and from own studiegsutts
[1, 6], that the quality of silages made of bedpmbtained
during the studies is close to the quality of safrom beet
pulp formed in long foil sleeves at similar effini@es ob-
tained in both the techniques.

4. Additives

Pursuant to the directives of the Council 209H¥IC,
in the system of organic farming, application ofliiges is

characteristic for good silage from pressed bedp.pu jystified in case of ensilage grass and high-profgants,

McDonald et al. [1991] quote, that the pressed padp
characterized by a share of dry matter within trege from

hard to silage, characterized by low content ofassighigh
content of protein and big buffer capacity. Du¢hat, there

180 up to 250 g k§ Low concentration of crude ash points may be used: sea salt, coarse rock-salt, enzyneestsy

out at big purity of the obtained fodder. Wilkins¢Io]
quotes, that in an ideal silage the content of ¢bhimponent
should amount below 80 g &g

whey, sugar, sugar beet pulp, corn flour, molasmed,bac-
teria of lactic, acetic, formic and propionic acid.
Inoculants (strains) including lactic acid baceamay be

The quality of silages is defined by many paramsete jncluded in the group of formulas supporting theqassses

connected with the process of fermentation, andgpbhe
of the most important ones [5]. The value of thasgmeter
was lower than given as a correct one for goodjasda4,0—
4,2 [19]. Fodders of low pH may be the cause olioig

acidosis in ruminants [14].

Also the content of ammonia as the product of ginot
disintegration is also the indicator of silagesalify. In the
conducted studies, the content of this componeist avaa
low lever (0,85 g kg DM). In silages of good quality the
content of N-NH3 constitutes less than 10% of olvé¥a
[McDonald et al 1991].

High content of the lactic acid points out at twerect
process of fermentation during silage. Its contenthe ex-
amined silage was high (69 gkdM), what constituted
88% of the total value of the content of assessidsaAt
small content of acetic acid and lack of preserfdeutyric
acid, this silage earned as per Flieg-Zimmer staevery
good mark.

In the studied silages, the content of fungisttiat is
acetic acid, amounted only to 2.5 g in fresh masst does
not guarantee that such fodders shall be stabtexygen
conditions, after its taking out of the cylindridale. High
concentration of lactic acid and the lack of futafie vola-
tile fatty acids acting in an inhibiting mannenyeasts, may
worsen the fastness of silages after their takingrom the
tank. As cited by Pahlow [2004], the content of 8fgon-
dissociated acetic acid in fresh matter shows itihdpac-
tion towards the development of fungi and yeasist are
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of fermentation.

In the production of silages, acceptable is the of
lactic, formic, acetic and propionic acid, but ority case
when the weather conditions, that is cloudy andyrai
weather render it difficult to skin dry and to obtayood
raw material for ensilage and obtaining correatientation
and having it earlier agreed with an authorizedifyérg
authority [4]. Effectiveness of activity of diffeneadditives
depends on uniform placement of their determinddnie
of the plant matter taken to silage. They are addethe
plant matter during their harvesting or at the timdoading
the plants to the tank. Equipment for plants pritec
waste removal trailers, fertilizer distributors more often
special applicators are used for application. kcpice dif-
ferent additives are most often introduced duringnts
harvesting. For that purpose applicators assentnedar-
vesting machines, harvesting presses and silagsgweare
used. From the conducted studies it results, tietdss of
preparations during their application to the hategplant
material may be considerable — even up to 60%¢t&t's
why the place of application of preparation to pient ma-
terial in the harvesting machine is so importanf7[621].

During harvesting of green fodders with roll armdgle
size balers, it would be the best to locate thezleoaver or
after the collector, where the green fodder is épaghat
creates a big area of its contact with preparatiofpresses
with breaking-up assemblies, it would be the bestssem-
ble the applicator's nozzles after the breakingagsembly
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Fig. 5. Places of application of the specimen flamp material: a — in a round baler, b — in a largguare baler, e packed
bag; |- over or at the rear of the pick-up unit-kt the rear of the shredding unit, Il — at the red charging hopper

(3]

Doroszewski P.A.: Efektywnié stosowania dodatkéw kiszon-

(if construction of the machine will allow so). Grefodder
cut into chaff gives a summary bigger area of attndé the
plant material with preparation, so it's better mg with
green fodder (fig. 5). In case of location of apator's

nozzles according to the above recommendations, the

preparation’s losses amount to from some to seb%erd].
In silo balers, the applicator's nozzle is locatedthe
back part of the charge basket before the pressiamber.

5. Summary

In the organic farming, silage of faded silage frplant
material and by products from agricultural and faodus-
try in shell tanks (cylindrical bales and largeesiectangu-
lar bales wrapped in foil and in foil sleeves) g trecom-
mended and more and more often used method. Heis t
method of ensilage characterized by low lossesutiiants
(4-5%), influencing the improvement of the statahsf en-
vironment.

pressed beet pulp made with the use of press feddhd
materials of Norwegian Orkiel company (model MP @00
Compactor) showed, that they have a very good tyu@s
per Flieg-Zimmer scale 100 points — very good mark)

In case of ensilage of materials that are hardlayes,
specific additives admitted for use in organic famgnand
supporting the process of fermentation may be used.
Effectiveness of activity of different additivespmmds on
uniform placement of their determined volumes ia fiant
matter to be ensilage. In case of use of applisatissem-
bled on collecting balers, the nozzle (nozzleshhef appli-
cator should be located in such places of the machi
where the material is loose as much as possiblaf wfe-
ates a big are of its contact with an additive.
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