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Jak zvysit hodnotu krmiv pomoci silaznich aditiv — Teorie a praxe

Part owner of Thorsil

20 let v obchodu se silaznimi pripravky, vic jak 30 let v krmivarstvi.
Vyvijel pripravky Safesil a nyni Thorsil spole¢né s Fredrikem.
Spoluprace s Universitami ve SE, FI, UK, DE, Czech, USA, Brazil.

Pripravil mnoho silaznich pokusl & oSetreni koncentrovanych krmiv
pomoci kyselin.

Publikace odbornych ¢lank( na téma produkce plyn( v sildznim
procesu.

Bengt Gertzell
Thorsil of Sweden
+46 705-18 32 36
bengt@thorsil.com



THORSIL Who are we?

OF SWEDEN

* Bjare Lantman

e 15+ rokd konzervace

* 30+ rokl v oblasti
vyzivy dojnic a
marketing.

e 20+ rokd konzervace
e Zodpovédny za WIFFR
* Master inZenyrstvi

* Bakalar Economiky

Fredrik Eide Osten Holmberg
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Svetovy vyzkum pro vyzkum picnin & krmiv

WIFFR je neziskova asociace pro
vyzkum




THORSIL

Pokusy silazovani
OF SWEDEN
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WorD INSITUTE for FORAGE & FEED RESEARCH
OF SWEDEN

Pokusné nadoby - mini silaze Aerobni stabilita
Kontrolovana teplota




Pokus

oc silaz - zahfivani susina 34%
Barva silazniho vyluhu — ktery muzete vypit? gg
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Control sssee. HAMMER ===[AB

Kontrola Hammer LAB

Control Hammer LAB
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Susina

pH

Aplikace

Baleni



Cemu se vyhnout, nebo co omezit

OF SWEDEN

Silazovani | Cemu se vyhnout nebo co omezit?
1. Produkee kyseliny mlecne z cukru. g Cpavek Enzymy & Entero bacterie stépi Nlatky az na
Nizké pH brani bakterialni aktivité. i . Cpavek.
o

o /7 v ? ‘1
Obsah cukru v zelene hmote : K. maselna Clostridie Stépi Nlatky na k. maselnou.
Jaké pH muzeme docilit? "

Aminy ~ Bacterie $tépi Nlatky biogenni aminy

Konzervace (NHZ, NHR) (T.eX. Kadaverin)
1. Vzduchotésné skladovani. Kvasinky- i Startuji problém zahfivani. Snizuji produkci

i
B e

2. Odolné silaze zahrivani po otevreni sila. mléka.

Konzervace zZivin. Coliformni bakt. V pudé a hnoji, f.ex. E- coli, Entero

N - latky Listerie Z pudy (mbze rist za pitomnosti kysliku).
Energie e nejcastéji v silazi za pfitomnosti plisni a vysoké pH

Plisné o Mykotoxiny
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A /s 7 . .
oH Problémy s picninami
6.0 —
5.5 — I
Riziko zahrivani
5.0 — i J— i
N Riziko tvorby k. maselné T
4.5 — |
- I
] I
4.0 — |
Tlak vody |
I
I
| | N | | | | | >

20%  25% 30% 35% 40% 50% 60%



THORSIL

OF SWEDEN

Anaerobni bez silaznich aditiv Aerobni bez silaznich aditiv

Restrikce fermentace vede

Tvorba k.mlécné -> nizké | k vysoké susiné. -> pH 4.5- pH vétSinou vysokeé, kvasinky

Kvasinky a k.mlécna.

Mnoho cukru pH. 5.2, Mnoho cukr( fr v . rychle se silaz zahriva a
: - . pH se zvysi -> zahfivani. v v oo
Kvasinky -> etanol & estery | riziko produkce alkoholl plisné zacinaji rast.
ethanol.

Restrikce fermentace vede k
vysoké susiné -> pH 4.5-5.2,
ale stabilni bez kysliku

Malo cukrt Malo cukrt

Nizka susina Vysoka susina (>40%)
Vysokaaktivita vody
Bacterie se dobre mnozi.

Nizka susina Vysoka susina (>40%)
Vysoka aktivita vody
Bacterie se dobfe mnozi
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Anaerobni

Hodné cukri

Malo cukrt

S aditivy

Soli potlacuji kvasinky,
Vytvari k. mléénou-> nizké
pH.

HAMMER, SKY

Sorbat, propionat & benzoat

potlacuje kvasinky
HAMMER, SKY

dusitan & sorbat potlacuje
Klostridie,
K. mlééna -> nizké pH.
THUNDER

Sorbat potlacuje rist

kvasinek
HAMMER

Nizka suSina
Vysoka vodni aktivita
Bacterie dobre rostou.

Nizkd susina

Vysoka susina(>40%)

Aerobni

Hodné cukri

Malo cukrt

S aditivy
SKY&HAMMER. SKY & HAMMER
stoppar aeroba bakterier & o
st stoppar varmgang och
Jash, mogel
stoppar varmgang
Ensilage innehaller manga HAMMER stopbar
naturliga syror + THUNDER, . p|:.>.
o varmgang och mogel
stoppar varmgang

Nizka suSina
Vysoka vodni aktivita
Bacterie dobre rostou.

Nizka susina

Vysoka susina (>40%)
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Neosetrena silaz

2c6M
NO, (hn&dy plyn) Pfirozena fermentace
Cilem je nizké pH oproti pH
pfi pfirozené fermentaci
6 + H,0 NH, ;\ pouvszn bakterii mlécného
g | kvaseni.
Ammonium Attiks. H
o
Bakterie & E(j?nf)l 93}
kvasinky as é’i’
Konzumuiji ‘;i
5+ ci cukr W CO,
k. mlécna
Bacterie &
kvasinky
k ji »
4,2 | ? _rl_z_?_h;_l_l{' ___________________ k.mlecna T
4 1L CHCURE Dostatek
cukrd pro
nizké pH
| | | 1 | | s | N—F AN+ttt >
-1 0 1 2 3 4 14 90 O 1 2 3 4 5 6 7
Zavadani na poli Fermentace Otevrené silo



Neosetrena silaze
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Pfirozena fermentace
Cilem je nizké pH docilené COZ
prirozenou fermentaci
£ omoci mlécnych bakterii.
\\. P y co,
Ammonium - Attiks. @ Ale kvasinky mohou riist na RS IRREEE TS
: Etanol ) v s v ;
Bacterie & ) 9.} zacatku fermentace, coz .. 5
) (Jast) ﬁ,, . . RN '
kvasinky ) znamena Ze silaz g ; HZO
konzumuiji }‘.? serychlezahfiva po otevieni ]
54+ ci cukr @ COo, sila. : Plisne
k.mlééna : HZO produkujito
Bacterie & ' _ xiny
kvasinky { Kvasinky
konzumuji konzumujici o
4,2 o M 3| 4 L i i /,; ~ k.mlécnou a O™
4 + AMEAZ1 iz - cukr, O
sugar for ' Al , X
. pH se zveda
lowering pH :
| | | 1 | s F—t
-1 0 1 2 3 4 14 90 O 1 2 3 4 5 6 7
Fermentace Otevrené silo

Zavadani na poli
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e neosetrena silaz

2007
NO, (hn&dy plyn) Sekundarni fermentace

61 1,0 NH,

Ammonium  Attiks.

{l Klostridie COZ

Bacterie & Et?nol - A H —_—— — — — — = = = - -
kvasinky (Jast) [ Konzumujici 2 =
konzumujici k. mllecnou s
5+ cukr Niatky g HZO
Lactic acid Energii -
Bacterie & == 0N —m — — — — 7 k. maselna
kvasinky The sugar is Cpavek
konzumujici running out k. octova
A |
cukr
4 1
: | : | | A | N—AA+—F—F—F+—+—+—+ >
-1 0 1 2 3 4 14 9 0 1 2 3 4 5 6 7
Zavadani na poli Fermentace Otevrené silo



THORSIL

OF SWEDEN

Grasensilage Lukt/smak Orsak

Syrlig & frasch, mild till smaken (filmjolk)

Mjolksyra Ingen stickighet, ingen alkohol eller rutten ton Bra fermentering, stabilt ensilage
Attiksyra Stickande vinageraktig Enterobakterier / Heterofermentativ jasning
Etanol Luktar som alkohol, flyktig Oonskad jastaktivitet
Butandiol Mild sotaktig, lite oljig
Smorsyra Harsket smor, kvaljande, fastnar i klader Clostridiejasning kvaveforlust
Ammoniak Stickande lukt, urin, fratande Hog kvaveforlust
Biogena aminer Rutten fisk, obehaglig, besk, kvaljande Kraftig proteinnedbrytning, toxisk
Majsensilage Lukt/smak Orsak
Apple/cider Frisk, fruktig, omogen frukt Farskt eller mildjdst ensilage.

Kan indikera att jasningen inte ar klar.
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Jak omezit tvorbu k. maselné? (Clostridie bacteria, Anaerobni podminky)

* Minimalizace kontaminace pldou e Dusitan zabiji bakterie maselné kyseliny
» Sklizen pice s vysokym obsahem cukr « Kyseliny snizuji pH a potlacuji riist bakterii k. maselné.
e Aplikovat dusitan jako aditivum
* Rychlé plnéni a dobré dusani zlabu (dva
tractory v sile nebo 2 vozy ve stejnou
dobu)

Jak potlacit zahrivani silaze? (kavasinky, Aerobni podminky)

e Udusani a hutnéni * Délka rezanky
e Efektivni aditiva proti kvasinkam e Sorban draselny (ve vSech Thorsil)
* Plasova folie na sténu silaa 1 m na dno sila. e Zabranit uniku kysliku a zatékani destové vody do silaze.

e QOsetreni vrchni vrstvy picniny pred uzavrenim sila « Uginny proti kvasinkdam a plisnim.



pH-silaze

Voda natekla
dosila

O
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WIFFR trial

log 5 limit pro dobrou silaz

Ale jak mnoho je log 57?

Vliv kvasinek na
produkci mléka

log 5 =100 000 kvasinek
log 6 = 1 million

log 7 =10 millions

Silaz po log 8 = 100 millions
“otevreni sila” .

Silazni pokus 2020
1. kontrola ACi/d Iog 5,8

2. Kyselina A Z
3. HAMMER

29 T T : T
2 q G 8 10

Yeast count (log cfu/g of silage)

Borreani et al 2018_Factors affecting dry matter and quality losses in silages

32,15-30,75=1,4 kg/d
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Soli kyselin:
Silarni aditivum
zalozené na
obojim
fermentaci a
konzervacnich
latkach.

Bacterie, LAB
(Homoferm):
Silazni aditivum na
bazi extra bakterie
mlécné
fermentace.

Nejdulezitéjsi parameter - pH
dobfre
fermentovana silaz
je velmi nachylnana
zahfrivani.

Avsak to vede k
velkym ztratam:
* susiny

* Protein Nlatky
* Energie

Prirozena fermentace

Sali kombinuji
dobrou fermentaci
a vyjimecné
odoldva zahrivani
silaze.

| Bacterie,
LAB

(Homoferm.)

Fermentace Otevrené silo Dny



THORSIL Aditiva na bazi soli kyselin
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Dusitany primo inhibuji klostridie a spory

pH< 6 Dusitan inhibuje Klostridie a spory

5 |
4 L
Active during storage and feed-out.
| 1 % : \ : N——+AN+—t———+—+—+ >
1 2 3 4 14 90 O0 1 2 3 4 5 6 7

Fermentace Otevrené silo Dny
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Sorbate

Sorbate Sorbate

Propionate

Benzoate

Bacteria
Yeast
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Aerobic stability

Otevrené silo,
Aerobni stabilita:

"LAB” Inokulant zahriva se po 8-10h.

III

”"Control” and ”"No-KS” zahriva se
méné nez po 1 dni.

"WET” zahriva se po 4-5 dnech
(Product obsahuje Sorbat, ale malé
mnozstvi)

"THUNDER” Stabilni vice jak 7 dni

))SKYH
"HAMMER”

*Diagram is put together from more than one trial.

40
38
36
34
32
30
28
26
24
22
20

—Control —LAB

Aerobni stabilita

No-KS

5

WET —THUNDER —SKY =---HAMMER
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Ztraty v silaznim procesu
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Focus area
e Ztraty susSiny (DM)

 TMR
(Total Mixed Ratio)

* Production
economy

Weight losses

40%

30%

20%

10%

20%

Silage bunkers

Drying by
wilting

Direct
harvest

TMR losses »

Openssilo
losses

Silage
losses

>

_ -
30% 40%  50%

Dry matter

T T
60%

T T
70%

T T
80%

—>
90%

SILAGE CALCULATION
DM-content 32%
Costof silage 0,123 EUR/kg DM
Number of cows 100
Losses Untreated THORSIL
Field losses 2,0% 2,0%
DM loss fermentation 9,0% 4,0%
Press water 0,0% 0,0%
Nutrient loss 5,0% 2,5%
Discarded silage 1,0% 0,5%
Losses at open silo 10,0% 4,5%
Mixer and feed table (TMR) 2,0% 0,5%
Total losses 29,0% 14,0%
Roughage
Dry matter (DM) intake 3 000 3 000 kg DM/year
Fresh matter (FM) 9375 9375 kg FM/year
Total FM need incl. losses 12 094 10688  kgFM/year
Difference (FM) 1 406 kg FM/year
Difference (DM) 450 kg DM/year
Savings 55,2 EUR/cow and year
Total savings 5519 EUR/year
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Bez silaznich aditiv
Silazni ztraty (jen ztraty susiny)

A Silazni zlab
. v vy v , Pfima zavadalni

Polni ztraty zvySuji pro vyssi susinu pice. 40% - o~ |
sklizeN ‘
| \
| \
| |
= o | !
O 30 A) . | \
st | \
= | »
c ! |
) | \
@) | \
_S 20% — | |
@) | \
e | !
- I \
| |
10% - I }
| |
| \
| |
\
|

[ I T T >

T T [ I | I |
20% 30% 40% 50% 60% 70% 80% 90%
SUSINA
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bez silazniho aditiva

Silazni ztraty (jen ztraty susiny) R Silasni 3lab

Prima zavadani
sklizen

Polni ztraty se zvySuji pfi vySSi susiné 40% -
zavadlé pice.

Silazni ztraty se zvysuji vIhCi
materidl. Optimum asi 35% susiny. 30% -

Weight losses

10%

1 | )

| T I [ ' | ! I
20% 30% 40% 50% 60% 70% 80% 90%

Susina
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Silazni ztraty (jen ztraty susiny)

Polni ztraty se zvysuji u vyssi susiny
materialu.

Silazni traty se zvysuji u nizké susiny

picniny. Optimum asi 35% susiny.

Weight losses

V4

N

o

X
|

10%

20%

Bez silazniho aditiva

Silazni zlab
Prima zavadani
sklizen

ZlepSeni organizace
(manaZment) sildZzovani
snizuje silazni ztraty.

Silazni ztrat

1 | )

| T I [ ' | ! I
30% 40% 50% 60% 70% 80% 90%

susina
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Bezsilaznich aditiv

Silazni ztraty (jen ztraty susin v
A Y V) A Silazni zlab
Prima zavadani

Polni ztraty se zbvySuji privySsi suSine pice. 40% - Klizer:

Silazni ztraty se zvvysuiji pro vihci
material. Optimum asi 35% susiny.

Lepsi silaz mame tim horsi

|
|
|
|
|
Z 30% '
j 0 : pokud ma Zlab velkou plochu
N v . a4
Zlepseni organizace silazovani = : steny silaze
zhorsuje ochranu otevreného sila. *g l
0 1 :
C 4 v
2 20% Ztraty otevreneh
N Silage face removal rate :IE: ¢ela zlab :
y=0.001 tx;;;ﬁ;l;:?nx +1.079 } I
‘g" ® 0 . v 7 7 B |
e / 10% Silazni ztraty |
s . I
8T 15 6 |
E o 1
: £ o |
e = 10 L
& B i ' | ' | ' | ' >
) 20% 30% 40% 50% 60% 70% 80% 90%

-10.0 -2.0 6.0 14.0 220 30.0

Seasonal mean temperature (°C)

susina

Figure 15. Recomm age face removal rate to avoid acrobic
deterioration from bun in relation with mean seasonal tem-
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Bez silazniho aditiva
Silazni ztraty (jen ztraty susiny) R Silazni 3lab
Prima zavadani

Polni ztraty zvySujiu vysSi susiny pice. 40% - Klizer:

Silazni ztraty pro vlhéi materidl.
Optimum asi 35% susiny.

Zlepseni organizace silazovanin
zhorsil ochranu otevseného zlabu.

TMR ztrty

20%
Ztraty

otevreného sila

Hmotnostni ztraty

TMR (Total Mixed Ration)
Ztraty béhem pripravy TMR a
zakladani TMR do Zlabu také se
zvysuji , hlavné béhem teplého
pocasi.

10%

I | )

. . -30% T | I [ l | ' I
Celkove ztraty 25-30% 20% 30% 40% 50% 60% 70% 80%  90%

susina
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Silazni ztraty (jen ztraty susiny)

40%

Sildzni ztraty jsou nizsi pri pouziti
silaznich aditiv.

30%

Ztraty v otevieném silu se snizuiji.

Weight losses

TMR (Total Mixed Ration)

Ztraty se snizi pri aplikaci silaznich
aditiv.

Béhem léta extra aplikace TMR
aditiva.

10%

20%

Se silaznimi aditivy
Silazni zlaby

Prima zavadani

sklizen

TMR ztraty

Ztraty otevrené

Silazni ztraty

|
|
|
|
|
|
|
I
‘| ' >

| T I [ ' | ! I
30% 40% 50% 60% 70% 80% 90%

susina



20%

Weight losses

10%

Zitéjsi, m

7V

bez silazniho aditiva

Silage bunkers

Direct Drying by
harvest wilting

TMR losses

Opensilo

losses

Silage
losses

20% 30% 40%

uze snizit celkové ztraty o polovinu

Se silaznim aditivem

Silage bunkers

] ! I T T T T T >
50% 60% 70% 80% 90%

Dry matter

A
Direct Drying by
0o/, -

40% harvest wilting :
| |
| |
| |
| |

(%) 30% . | |
g | I
e ; |
o | |
= | |
B 20% - o i
%’ 50/[6 TMR losses |
N |

10% Open silo losses

Silage losses

; T T T T T T T —>
20% 30% 40% 50% 60% 70% 80%  90%

Dry matter

Védeckeé zpravy jen ukazuji sildazni ztraty (na poli), 8-15%.
Celkové ztraty jsou Casto vyssi >20% kvali ztrdtdm po otevreni
silazniho Zlabu.

Silazni aditiva mohou redukovat silazni ztraty o 2-6% (na poli).

vvvvvv
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Bez silaznich aditiv
Silazni ztraty (jen ztraty susiny)

A Baliky

Polni ztraty se zvySi u susSiho materialu. 40% - | NE;?;\'/M | senaz
| \
| \
Ztraty sildZe jsou vétSinou nizké | : :
| \
. . (7)) 30% . I \
TMR (Total Mixed Ration) Q | |
, v vs (%] | \
Ztraty béhem pripravy TMR a ke : | ‘
krmeni mohou tvorit vétsi ¢ast. = : :
ED 20% ] | \
%’ |
10% - |

Silazni ztr

|
I
|
I
‘| ' >

; ; -15% T | [ ' | I |
Celkove ztraty 10-15% 20% 30% 40% 50% 60% 70% 80%  90%

susina
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Se silazni aditiva
Silazni ztraty (jen ztraty susiny) R Baliky

Normalni senaz

Polni ztraty sezvysuiji pro vyssi susinu pice. 0/, — .. o
Y ysuip Y P 40% susSina balik

Silazni ztraty jsou trochu nizsi

| I
| \
| \
| |
| \
B 0 ' \
) ] o 30% - ! \
TMR (Total Mixed Ration) E | |
Ztraty béhem pripravy TMR a = - : :
krmeni mohou byt kontrolovany. D | |
(@) 0 | \
_S 20 A) . | \
@) | \
= | |
T ] | \
| \

10% - '

Silazni ztr

1 | )

; ; -15% T | [ ' | I |
Celkove ztraty 10-15% 20% 30% 40% 50% 60% 70% 80%  90%

susina
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bez silaznich aditiv Se silaznimi aditivy
A Bales A Bales
40%- T e 40% - e U e

o 30% | o 30% 1
g » g w
é’ : Mo/ulds '-_8 :
= | 7 = |
20 20% e 20 20% |
U v [
= . = |
10% - 5 10% - TIMR losses :
Silage | Silage 1
losses : losses |

I I T T T T > ] ‘I I I T | T I T —>

20% 30% 40% 50% 60% 70% 80%  90% 20% 30% 40% 50% 60% 70% 80%  90%

Dry matter Dry matter
Science reports only show silage losses (green field), 4-8%. A silage additive can reduce silage losses down to 2-4% (green field).

Total losses are very often >15% due to losses at feeding. More importantly, it can lower the total losses by almost half.
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Jak vysokeé jsou silazni ztraty?
pfiklad
Potencial pro

Ztraty Zlepseni 50%
SUSINA: 20-25%  Many reasons 10%

Nlatky: 10-15%  klostridium 7% (11 g/kg susiny)

Energie: 10-15%  klostridium, Entero 7% (0,8 MJ)

Seibt 1991, Miller 1962, Kinemann & Hermann 1966, Ruppel m fl. 1995, Kéhler 2013, Abrahamsson 2012, Sporndly 2014
Holmes 2000, Ministry of Canada.

Borreani et al. 2018_Factors affecting dry matter and quality losses in silages.

Tabacco et al. 2011 Dry matter and nutritional losses during aerobic deterioration.

Elisabet Nadeau, L.A. Mjélk nr12013

Vikenforsok 2008 enligt Michael Murphy, Lantmannen, and Elisabet Nadeau, SLU

Eide 2020.4 Hosilage

Eide F. & Eide M. 2022 TMR
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TMR
Total Mixed Ratio
Smeéesna krmna

davka



V ¢cem je vyhoda krmit TMR?
Kyslik je v celé krmné davce snadno dostupny.
Doplnovani Zivin podporuje rist kvasinek.

Teplo zvysuje aktivitu.

Voda je dllezitd pro dobré michani a zvysuje aktivitu.

DilezZité je zaCit s pH smési.
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Pokus

Odebereme TMR a vlozime do polystyrénu,
potommeérime zmény teploty TMR a pH &

kvasinky
o o2

°C
50

45

40

35

30
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THORSIL-TMR 2021

TMR pokus

2021.4: nizké pH silaze a mix t startna zacatku

aCc TMR stability - Temperature
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------ Propionic acid Days

2021.4  |Atstart, Day 0 |After 5 days
TMR Untreated Propionicacid  Thorsil-TMR |Unit

Weight 0% 12,6% 3,0% 11%

losses

pH 4,1 7,8 4,4 4,2

Yeast 6,0 8,3 6,7 5,4 log cfu/g
Aerobic 10 41 >120 Hours
stability

Temperature o

. 20,6 11,5 24 C
increase

TMR losses only
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TMR pokus

2021.5: nizké pH silaze a TMR na zacatku

. 2021.5 |Atstart, Day 0 |After 5 days 4 liter 2 liter
°C TMR stability - Temperature (2021.5) TMR Untreated Acid-TMR*  Thorsi-TMR |Unit
46 Weight
" log 7,5 clu log 8, cfu e 0% 12,30% 6,20% 1,60%
. osses
42 —\\_‘_/—— ———— log 7,0 cfu
20 pH 41 7.4 5,1 4,2
——————— log 5,8 cfu
38 - ==
36 logs4cfu =7 Yeast 5,2 7 5,8 5,3 log cfu/g
“u |/
34 -7 :
log . cfu - Aerobic 21 37 >120  [Hours
32 108 6,6 cfu - stability
30 -=7 Temperature o
28 Yeast log 5,2 cfu/g P increase 18,3 14,5 2,1 C
26 _ 2 Cf’u A S PR S L ST LSSt <log 4 cfu
24 TE T TS
- TMR losses only  «o%-
0 1 2 3 4 5 Days o '
—Untreated ---Thorsil-TMR - -Acid-TMR ’
20%
10% -
* Acid-TMR is based on formic acid, sodium formate & propionicacid 20%  30%  40%  50%  60%  70%  80%  90%
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TMR pokus

2021.6: High pH of the silage and the mix

THORSIL-TMR 2021

°oC
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26 Gl
24
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log 7,2 cfu
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—Untreated

- -Thorsil-TMR

TMR stability - Temperature (2021.6)

e T

5 Days

------ Acid-TMR ---Dry

2021.6
Weight
losses

pH

Yeast
Aerobic
stability

Temperature
increase

At start, Day 0 |After 3 days
TMR Untreated Dry-TMR Acid-TMR Thorsil-TMR |Unit
0% 15,7% 14,9% 14,7% 9,4%
5,5 6,0 4,9 4,8 4,2
6,3 8,2 7,7 7,3 71 log cfu/g
14 16 22 24 Hours
19,3 18,9 18,0 9,5 °C

TMR jen ztraty

40%

30%

] 1 g
20%

10% - 7

/

. T . T T T T T T — T T T
20% 30% 40% 50% 60% 70% 80% 90%
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THORSIL APPLICATION HARVESTER

OF SWEDEN

Misto trata Evenness (the lower the better)
4 1 <10%  20%

2 Air side 24% 50%

3 Grassside 22% 60%

4 36% 65%

Flat

Jet nozzle
nozzle

https://portal.mtt.fi/portal/page/portal/Artturi/artturi_web_service/xvi_international_silage_conference/Presentations/Nysand_1SC2012.pdf



NOZZELS

Typ trysky ztraty Even distribution (the lower the better)
Flat fan 20% 45%
Solid jet 10% 30%

«— lepsi (Solid jet)




LOADER WAGON/BALES

~ : b |

B A e X

B Solid jets_
\‘ Q

, Flat fans [y

in loader wagon
Flat fans above + solid jets under 47.2 A

Solid jets above + solid jets under 28.2B
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THUNDER

Pro susinut 20 - 35%

PRODUCTS

HAMMER

Pro susinu

MAIZE

Pro kukufrici




THORSIL SORTIMENT
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Typ aditiva
Korozivni nebo ADR No No No No No
Obsah susiny 25-65% 15-35% 25-45% 30-50% 20-40%

Vsechny plodiny,

Picnina obzvlasté Spatné Vsechny plodiny Kukurice Baliky Vsechny plodiny
silazovatelné

Davka 2,5-3 2-3 2 2,5-3,5 3-4
(litr/tunu Cerstvé hmoty)
NezZadoucim .. , .. , NeZadoucim
-~ . ., o NeZadoucim o Nezadoucim .,
Ucinek proti bakteriim, kvasinkam ., Kvasinkam ., bakteriim a
o bakteriim bakteriim o,
a plisnim kvasinkam

Nejcennéjsi vlastnost Nezahriva se Prevence klostridii Nezahriva se Nezahriva se Univerzalni pouZiti
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Obaly

IBC kontejner: 1000 litrd = 1 200 kg incl. pallet

p— 200 litrovy barel = 235 kg.
2 barely a paleta = 500 kg incl. paleta
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Vyhody

v Velmi efektivni aditiva Additiva testovana a pouzivana od 1960’s
v Ochrana, nejsou nebezpecné Nejsou alergenni, nejsou korozivni

v’ Zvysuji produktivitu Snizuji ztraty,delSi aerobni stabilita.

v’ Zvys$uji mléénou produkci Testy — vyssi prijem; vice mléka & vétsi prirlstky



THUNDER

HORSIL

SKY

MAIZE
BALE

TMR

| { SILAFE ADDlITIVES J

r " ) '
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