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Obiectivele insilozarii

« Pastrarea calitatii/nutrientilor
« Pastrarea cantitatii/volumului

« Cel mal bun consum

— Consecventa este esentialam

Pastreaza calmul!




Fermentatie

« Micro-organismele principale si fermentatia n timpul procesului de insilare

Micro-organisme Conditii de Cai metabolice Consecinte
crestere
pH 7-><4,
Bacterii lactice 10>50°C, WSC - Acid lactic. + Acid acetic. + Acidificare mai lenta
heterofermentative 02--, H20 +/- alcool + H20 + CO2
Drojdii pH>4 Acid lactic . + O2 = Acid acetic. + Pierderi de energie,
20°C H20 + caldura stabilitate aerobica, alcool
02+, H20++ WSC -> alcool + CO2
Coliforme pH>5, WSC - Acid acetic. + alcool + CO2 Acidificare scazuta
20->40°C, Pierderi de materie uscata
02+/-, H20+++ Palatabilitate
Clostridii sacarolitice pH>4 (depinde de Acid acetic. = Acid butiric. + CO2 Pierderi de materie uscata
(butirice) nivelul de materie Miros/Gust —
uscata), Probleme cu calitatea
20->40°C, laptelui
Clostridii proteolitice 02--,H20+++, Proteine — Acid acetic + Acid Putrefactie

propionic + NH3 + CO2 + amine Pierderi ale valorii
biogene (cadaverina, putrescina etc.) proteinelor




Fermentatie

Fermentatie heterolactica,
sau din enterobacterii

Scadere lenta a pH-ului

4.0

Fermentatie
clostridiala

Activitatea
drojdiilor

Fermentatie
ideala

Timp



Uncultured, Acetobacteriacea
8.14% e, 9.30%

Others, 6.97%

Staphylococcacea
e, 10.46%

Lactic acid
bacteria, 13.95%

Enterobacteracea
e, 51.16%



Specii furajere

Capacitatea de fermentatie depinde de tipul furajulul

Composition et conservation
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Stadiul optim de maturitate

Leaves (27 — 40 cm height) Pseudostems (8 — 12 cm height)
Factors 0700 am 1900 pm 0700 am 1900 pm
Starch. gkg 6 3o+ 19 24
TNC. g'kg 69 160** 63 75
NDF. g’kg 427 414%= 606 594 b
ADE, gkg 237 234 342 333
CP. g’kg 281 248* 138 152 N
IVIDMD, g'kg 914 923 796 817

* *% Mean differences between 0700 am and 1900 pm are significant at P <0.03 and 0.01. f

Quality factors measured in orchardgrass canopy following ;i_:que'tial top removal (Giggs et al., 2,605) (‘
©

Maximizarea WSC

Dry Matter\

— Disponibil pentru
fermentatie

Dry Weight of Organic M
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Optimizarea caracteristicilor
furajului

Bioenergy crop / Plant cells Plant cell wall

Digestibility improvement of silages treated with

asilage additive containing enzymes (LALSIL PS)

Lactic Acid Concentration During First 5 Days of Fermentation
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Recoltarea furajelor curate

Stage of maturity

Boot

Head emergence
Flowering
Maturity

Cellulosis
(g/kg DM)

255
295
324
349

CP
(9/kg DM)

130
109
101
93

Molds
(per g of forage)

92'160

138’637
157'895
299'759



Proteolizé

08@ . .
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INRA Rye-Grass Meadow grass
s Control ~ Treated Control  Treated
%CP N x 6,25 151 151 146 146
{ ¢ PDIA = Bypass protein 16 22 20 25
: PDIE Rumen degraded 64 74 65 79

PDIN = Rumen degraded 89 91 88 90

Grass Silage Survey, 2013, Lallemand



I Relatia dintre numarul de drojdii in silozul de
porumb si stabilitatea aerobica
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Lalsil Combo

Siloz de iarba bogata in zaharuri

« Universitatea Ghent, Belgia, primavara 2015

FERMENTATION CHARACTERISTICS

NUTRITIVE VALUE
F““‘E"t"‘ FERMENTATION LOSSES OVER ENSILED PERIOD

Evolution of the fermentation losses (% of FM) during the ensiled period
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Gestionarea depozitarii

» Conceptia silozului

Pereti rotunjiti

Folie plastica de-a lungul o

0“:',)

peretilor -

=
<

— Orientare Nord-Est
-Pereti in panta
-Latimea silozului adaptata marimii efectivului: rata de consum > 20 cm/zi






Densitatea/porozitatea silozului in cifre

SU pierderi @ 180 zile,

: 3
Densitate, kg SU / m % SU recoltata

160 20.2
192 18.2

—) 225 " 16.8 — <mm—

——) 255 15.1 — <m—
285 13.4
340 10.0

Ruppel,
1992



ASU plerderti




Densitate => Porozitate

Forage DM 33%

Density DM/m3 I Zdﬂ_llchMme

Volume of silage 213 Liters/m3

volume of water Liters/m3
volume of air Liters/m3

Forage DM 33%

Density DM/m3 I zm_IKgDM,me

Volume of silage 178 Liters/m3

volume of water Liters/m3
volume of air Liters/m3

1 m3 of the silo is filled by :

Liters

1000 -
900
800 +
700 +
600
500 +

300 +

200
100 +

1 m3 of the silo is filled by :

B volume of air Mvolume of water B Wolume of silage

ne of silage




Lungimea taieturil

Porumb : 10-15mm
larba: +- 5cm *

% din proba

cu 2em Mini Maxi
0-5% 163 308
5-10% 94 255

10 - 15% 114 211




Milk  |University of Wisconsin Corn Silage Evaluation System
2006

Rapdy Skaver, Dopt. of Dairy Sciofce Patrick Foffman, Dept, of Daiyy Science

Joa f_augr, ﬂ@pt_ of Agrﬂﬂﬂm}l’ Sample ralues entered here must correspond to lab average and incubation
i Coors. Dﬂpf af.ﬂgmmamy time information entered in “UserlnputGuide™ Worksheet cells G25 and G2T.
a .
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o
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Dptional Starch Lab Lab Lab Lab Lab L;b v ﬂ}gf Field
Form Inpat | Digestibility Tests | Yalee | YWalwe | Yalue Yalue Walwe—T ¥alue Yalue Meazwre | C |
Kernel
Field Lab |Processed| KPS | DSA (I15-IV | DM CP HOF | HOFD | Starch | Ash Fat DM Yield | TDH-1x HE -3x Ton Index |Acre Index
1] 1] yesino = i i d =DM | 2DM |XNDF | DM | X DM | %2 DM | tonslacre = DM Mcalllk DM | Ib'ton DM Ibfacre
proces. yes 35.0 7.3 45.0 6 30.0 3.4 3.2 1.7 7.9 0.1 3350 25799
ndo proc. no 35.0 7.3 45.0 6 0.0 3.4 3.2 1.7 T0.5 0.6% 3235 24908
Lbs/ton SU Lbs/acre Lapte/ton (kg/ton SU) Lapte/ha (kg/ha)
3350 25799 1519.6 28923.4
3235 24908 1467.4 27924.5

0.3 euros/litru de lapte (dif. 998.91) - 299.7 euros/ha

&~ 7'7;-‘ Lyeraw — ‘ ;‘;_',__«“_;




Gestionarea depozitaril

* Acoperire si etansare :

Plasa de protectie

Sacicu
pietris

120u

plastic
40
plastic

— Cat mai rapid posibil
Plastic de calitate buna



Umplerea intarziata creste numarul de
drojdii si mucegaiuri in furajul de porumb

100,000,000

B yeast
B molds

10,000,000

1,000,000

100,000 -

10,000 |

12

24

Hirsch and Kung, 1999






Comparatie a ratei de consum

Siloz stabil Siloz instabil Siloz incalzit
~ fara pierderi ~ 2% pierderi de materie ~ 6% pierderi de materie uscata/zi
uscata/zi



De ce ne pasa atat de mult de
stabilitatea aerobica?

Silozul poate avea o fermentatie initiala perfecta... dar
odata expus la aer, ofera un TMR slab.

Pierderea stabilitatii aerobe poate reprezenta pana la
50% din pierderea totala de materie uscata.

Silage DM losses
Adapted from ADAS, IGER, Univ of Bristol 2011

Silozul instabil va: % losses
— Produce metaboliti nedoriti €Low DM - High DM

— Reduce consumul de hrana si performantele animalelor Hanesting (field) 12% 7% 2%
-Pune in pericol rezultatul nomic al fermei

une in pericol rezuftatul econo Fermentation 18% 10% 5%
Effluents 8% 2% 0%

Aerobic 1% 8% 10%



Cresterea temperaturii

Temp. in siloz(°C) |OMD % | Nel %
Cool 69 75
30-35 67 73
50 — 60 61 46
70—-75 49 19

Peste 35 °C, valoarea nutritiva incepe sa scada
Kung et al., 2008



Consum si digestibilitate

Siloz alterat in ratie
(% din materia uscata)

0 54 | 107 | 16
DMI (kg/d) 79 | 73 | 69 | 66
NDF dig. (%) | 63.2 | 56.0 | 525 | 52.3

Vaci consuma mai putin, iar ceea ce mananca este mai putin digerabil
Kung et al., 2008




Efectul hranirii cu TMR alterat
asupra junincilor

» Control vs TMR alterat hranit junincilor
* Hranire in timpul iernii

 Temperatura TMR-ului alterat a variat intre
35 si 54°C la hranire



lAnaliza fermentatiei si numarul de drojdii in

TMR-urile hranite junincilor

Element TMR TMR P-Value
proaspat alterat

pH 4.16 5.17 <0.01
WSC, % 2.46 1.85 <0.01
Acid lactic , % 4.17 2.59 <0.01
Acid acetic , % 0.97 0.64 <0.01
Ethanol, % 5.82 6.07 <0.01
Drojdii , log,, cfu/g 5.03 7.82 <0.01
2013 Windle si Kung @ @

107,151 Drojdii /g

66,069,345 Drojdii/g



l Numarul de drojdii in lichidul ruminal

Diferit de
TMR proaspat, P < 0,01
[=
N
=)
IS
%“
§,5 a
o)
4

Fresh TMR Spoiled TMR
Tratament



I Consumul de materie uscata al junincilor
hranite cu TMR proaspat vs. TMR alterat
aerobic
2013 Windle si Kung

e
w11.5
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o 11 - -Diferit fati de
© TMR proaspat, P < 0,01
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7
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Unspoiled TMR Spoiled TMR



B Digestibilitatea in vitro dupa 12 ore a NDF (% din
NDF) dintr-un TMR incubat cu o drojdie de alterare

45.0 1397
42.1%
33.9¢

42.0 - 40.7b

39.0 -

36.0

33.0 -

30.0 - E
27.0 -

Control Log 4.4 Log 6.4 Log 8.4
. Unitati formatoare de colonii de drojdii / ml de lichid ruminal

NDF-D (% of NDF)







8 Te gandesti la aditivi?

* Aplicarea insuficienta a

acizilor organici nu inhiba
sau elimina fungii.

Aceasta doar limiteaza
rata de crestere, ceea ce
stimuleaza productia de
metaboliti secundari,
adica MICOTOXINE.

The influence of propionic acid on
aflatoxin by aspergillus flavus, ( /)
control, (o) 500 ppm propionic acid
(*)1000 ppm propicnic acid.

1000

S
o

Aflatoxin (Lg/50ml)

0 2 4 6 8 10 12

Time (days)



* FQoutes Csses oM yaast ana

+ D0TMEes Crasenatan o nghe

Solutii special adaptate pentru toate silozurile tale

st Riausiy)

The Fresh solution
for your silage

Crop specific solutions for longer
lasting silage preservation

<

LALSIL® Fresh, Laztocecius
ouchned NCIM2 20788

moud,

teacs diage Trash ana o aata
for lorgar,

» Frodums sCenufeay designad Tor
yorsage.

vale siage < —
Yo s stays rash and caliate
T onge

= —— .
* 7 n N soore resanann for rgher vats
5 - == , : ! A rage




Gestionarea fermentatiel

Alegerea se face in functie de 3 criterii:

— Continutul de WSC din furaj: lipsa zaharurilor trebuie
compensata prin adaos de enzime,

« Continutul de proteine din furaj: un nivel ridicat de proteine creste
efectul tampon al furajului (rezistenta la acidificare). Bacteriile
acidifiante trebuie asociate cu enzime.

» Continutul de materie uscata (SU):
-Cu cét silozul este mai uscat, cu atat va fi mai putin stabil dupa
deschidere. Se recomanda utilizarea de inoculanti cu activitate
antifungica ridicata.
-Cu cét silozul este mai umed, cu atat este mai sensibil la cresterea
bacteriilor nedorite si trebuie atins un pH mai scazut pentru a
stabiliza furajul. Se recomanda inoculanti cu activitate acidifianta
ridicata.



Nu toate enzimele sunt la fel

Lignina (10-25%) : - nu exista lignaza pe piata
- ferulate esterase

s> § Hemiceluloza (xylan 20-35%) : - xilanaza

- Beta-glucanaza

§ON g quzm Mz UN
u!r.—o‘” = u,\" we—ao¥ i .
don b Yoo o8 Km ol ¢ —>  Amidon (doar cereale) : - Amilaza
B o T
o O om N



Pierderi prin fermentatie

WSC - Acid lactic . + Acid acetic. + alcool + H20 +
CO2

WSC - Acid acetic. + alcool + CO2

Proteine - Acid acetic. + Acid propionic. + NH3 +
CO2 + amine biogene (cadaverina, putrescina etc.)...)



Siloz de iarba + leguminoase

Institutul Posieux, Elvetia, 2008

e Furaj: siloz de iarba + leguminoase (30, 39 si 54% materie uscata)
e Durata : 99 zile
e Studiu: micro-silo-uri

e Tratament : Control vs Lalsil dry

pH Ammonia-N (%))

Mix 30%DM Mix 39% DM Mix 54% DM Mix 30% DM Mix39% DM Mix 54% DM

M Control M Lalsildry M Control ™ Lalsil dry




Log 10 CFU

Aerobic stability (in hours)

August September
Yeasts
6.5 -
6 .
5.5 -
5 .
4.5 A

w
w un
1

HF ™
HF

Lalsil Dry
Lalsil Dry
Lalsil Dry
Lalsil Dry
Lalsil Dry
Lalsil Dry
Lalsil Dry
Lalsil Dry
Lalsil Dry
Lalsil Dry
Lalsil Dry

HF

HF

HF

HF

HF

Propylen-Glycol

@

HF
HF
HF
HF
HF
HF
HF
HF
HF
HF
Lalsil Dry
Lalsil Dry
Lalsil Dry
Lalsil Dry
Lalsil Dry
Lalsil Dry
Lalsil Dry
Lalsil Dry
Lalsil Dry
Lalsil Dry

bacterii homo- si heterofermentative +

enzime
HF: bacterii homofermentative

HF
HF
HF

Lalsil Dry



l Efectele publicate ale L. buchneri asupra
fermentatiei si stabilitatii aerobe a silozulul
de porumb — 0 meta-analiza

Element Control LB1* LB2**
Lactat, % 6.69 5.9¢ 4.8'
Acetat, % 2.2¢ 2.6P 3.92
Recuperare SU, % 95.52 95.52 94.5b
Stabilitate Aeroba, h 25P 35b 5032

26 comparatii publicate si citabile (articole in jurnale si rezumate de conferinte — fara
rapoarte interne sau date nepublicate)

*LB1 < 100,000 cfu/g; **LB2 > 100,000 cfu/g.
def” indica ca valorile dintr-un rand care au litere diferite difera semnificativ la P < 0,10.
»abc” indica ca valorile dintr-un rand care au litere diferite difera semnificativ la P < 0,05.

Kleinschmit si Kung, 2007



Drojdii de alterare in silozurile de porumb
netratate sau tratate cu L. buchneri 40788
de la ferme de lactate din SUA

ltem Untreated LB-40788

Spoilage yeasts,
# per g of silage  320,000°  43,000°




Atentie la succesiunea silozurilor ...




.... Ol la consecintele acestoral



http://photofix.skyrock.com/photo.html?id_article=1852468425&id_article_media=-1
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