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Dataset: ECMWF Reanalysis v5 (ERAS) downloaded from C35 | Image Credit: ClimateReanalyzer org, Climate Change Institute, University of Maine
1962 1984 2006 — 1991-2020

1961 1983 2005 —-1281-2010
1960 1982 2004 |==_1979-2000
1959 1981 2003 = 2025
1958 1980 2002 2024

17

16 1957 1979 2001 — 2023
1956 — 1978 — 2000 — 2022

1955 1977 — 1999 2021

g 15 1954 1976 1998 2020
>y 1953 — 1975 - 1997 — 2019
= 1952 1974 1996 — 2018
*@ 1951 1973 1995 2017
g 14 1950 1972 — 1994 — 2016
= 1949 1971 -~ 1993 — 2015
2 1948 1970 1992 2014

1947 1969 — 1991 — 2013
1946 1968 — 1990 — 2012
1945 1967 1989 2011
1944 1966 1988 — 2010
1943 — 1965 — 1987 — 2009
1942 1964 1986 — 2008
1941 1963 ~ 1985 2007

13

12

11
Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec




Temperature (°C)

17

16

15

14

13

12

1

Prosje | ne dnevne temperature

Dataset: ECMWF Reanalysis v5 (ERAS) downloaded from C35 | Image Credit: ClimateReanalyzer org, Climate Change Institute, University of Maine

Jan

Feb

Mar

Apr

May

Jun

Jul

Aug

Sep

. Worldwide

Oct

Nov

Dec

1962
1961
1960
1939
19538
19357
1956
1955
1954
1953
1952
1931
1950
1949
1945
1947
1946
1945
1944
1943
1942
1941

1964
1983
1962
1981
1960
1979
1978
1977
1976
1975
1974
1973
1972
1971
1970
1969
1968
1967
1966
1965
1964
1963

2006
2005
2004
2003
2002
2001
2000
1999
1998
1997
1996
1995
1994
1993
1992
1991
1990
1989
1988
1987
1986
1985

— 1991-2020

—--1981-2010

== 1979-2000
- 2025
2024
2023
2022
2021
2020
2019
2018
2017
2016
2015
2014
2013
2012
2011
2010
2009
2008
2007



Temperature (°C)

17

16

15

14

13

12

1

Prosje | ne dnevne temperature

Dataset: ECMWF Reanalysis v5 (ERAS) downloaded from C35 | Image Credit: ClimateReanalyzer org, Climate Change Institute, University of Maine

Jan

Feb

Mar

Apr

May

Jun

Jul

Aug

Sep

. Worldwide

Oct

Nov

Dec

1962
1961
1960
1939
19538
19357
1956
1955
1954
1953
1952
1931
1950
1949
1945
1947
1946
1945
1944
1943
1942
1941

1964
1983
1962
1981
1960
1979
1978
1977
1976
1975
1974
1973
1972
1971
1970
1969
1968
1967
1966
1965
1964
1963

2006
2005
2004
2003
2002
2001
2000
1999
1998
1997
1996
1995
1994
1993
1992
1991
1990
1989
1988
1987
1986
1985

— 1991-2020

—--1981-2010

== 1979-2000

- 2025
2024
2023
2022
2021
2020
2019
2018
2017
2016
2015
2014
2013
2012
2011
2010
2009
2008
2007



Temperature (°C)

17

16

15

14

13

12

1

Prosje | ne dnevne temperature

Dataset: ECMWF Reanalysis v5 (ERAS) downloaded from C35 | Image Credit: ClimateReanalyzer org, Climate Change Institute, University of Maine

Jan

Feb

Mar

Apr

May

Jun

Jul

Aug

Sep

. Worldwide

Oct

Nov

Dec

1962
1961
1960
1939
19538
19357
1956
1955
1954
1953
1952
1931
1950
1949
1945
1947
1946
1945
1944
1943
1942
1941

1964
1983
1962
1981
1960
1979
1978
1977
1976
1975
1974
1973
1972
1971
1970
1969
1968
1967
1966
1965
1964
1963

2006
2005
2004
2003
2002
2001
2000
1999
1998
1997
1996
1995
1994
1993
1992
1991
1990
1989
1988
1987
1986
1985

— 1991-2020
—--1981-2010
== 1979-2000

- 2025
2024
2023
2022
2021
2020
2019
2018
2017
2016
2015
2014
2013
2012
2011
2010
2009
2008
2007




Temperature (°C)

17

16

15

14

13

12

1

Prosje | ne dnevne temperature

Dataset: ECMWF Reanalysis v5 (ERAS) downloaded from C35 | Image Credit: ClimateReanalyzer org, Climate Change Institute, University of Maine

Jan

Feb

Mar

Apr

May

Jun

Jul

Aug

Sep

. Worldwide

Oct

Nov

Dec

1962
1961
1960
1939
19538
19357
1956
1955
1954
1953
1952
1931
1950
1949
1945
1947
1946
1945
1944
1943
1942
1941

1964
1983
1962
1981
1960
1979
1978
1977
1976
1975
1974
1973
1972
1971
1970
1969
1968
1967
1966
1965
1964
1963

2006
2005
2004
2003
2002
2001
2000
1999
1998
1997
1996
1995
1994
1993
1992
1991
1990
1989
1988
1987
1986
1985

— 1991-2020
—--1981-2010
== 1979-2000
- 2025
2024
2023
2022
2021
2020
2019
2018
2017
2016
2015
2014
2013
2012
2011
2010
2009
2008
2007



Termoneutralne zone

(a) oo
O i
prasad
HP
H Ji
M p perad
M Ji . .
telad svinje
P
n
goveda
1|V
™M Ji
ovce
™ p

konji

Data sourceFiBI(2016)

janjci I

koze



[ rocra |
FANTO

Termoneutralne zone

Donja kriti| na Gornja kriti| na
temperatura temperatura

Termoneutralna zona

Stress od Optimum za toplotni
hladnoi e || hladno proizvodnju i zdravlje stress

niska

Ambientalna temperatura



Blagitoplotni
stres
Umjereni
toplotni stres

©
n
)
=
(7))
(@)
@)
-
fr
O
o
o
N
@
m

SRR EEERRRRRRED S

= e E 3R IO RN ERE YD

= FleE 3R EERARERRED S

IS A B EESRRRLRREE S

o AN BB RRANNLNERRE DS

= AR IR EERFANEERREE S S

m Rl E e EBERRELNRESER B3

S5 A BB EEORARLERREE ST

N memmmmmmmmnammnmmmmm

EnR BN BERRRRRNERERH O

m SRAE B BE 32 RANRRERRESR

£ $YABCUIBBGERRRRNERRREH o

T IS|ABEUBBEGBRBRRRRARRRS Q

—_ AN T EERIRRARRERRR =

o BRI B EERRRARRLERE m
v E YREEdE NI HEGE R SRRANRLER =
] C© 2 RIABZEUIBBGEBIRFARRRKLKRRRREAIBDE T
T 2 WRABEN T UEERIRRRRRLERRRRBER S
e 5 G|#f8U0U3UBLLEBORRRNINRRRRRBE 3
=31 |RBBEEUEIBEEEBBRANRELLRERRRE 5
mm mTU SlE N Rl U E N B EE R R R RN E RN ERRER 0
mm m/_um.\_mcﬁ_mnmw_mnuﬂmwamnmﬂmﬂﬂﬂmﬁﬁﬂmﬂm M
=
o e



HL HAMBURGER =

LEISTUNGSFUTTER S

Indeks temperature i relativne vlagnosti vazduha

(THI) -
= “ A Optimalnamljecnosti reproduktivna
- sposobnost
@ Beztoplotnog stresa
A Zivotinjetrazehladi vodu
- - A frekvancijadisanja
Blagitoplotni A Prviznacismanjenjamljecnostiprimjetni
stres
_ _ A Ubrzanodisanjei lucenjepljuvacke
Umjereni A @ konzumacijehrane
toplotni stres Ay S Y LISjbl& I klodzhdBacijasode

A @ reproduktivnasposobnost mljecnost




HL HAMBURGER =

LEISTUNGSFUTTER S

Utica] toplotnog stresa na fiziolo gke funkcije |

produkciju

4

Brain
Hypothalamus

L

Fat
Resarves

L 4

 roareh >
a5

o

.3"\

 ketoza
 acidoza
 sepavost
 bolest

Source: Wang et al. (202)akahashi (2011)

Heat
stress

)
Digestive
System

Mtk O

@ mljecnost
@ mlecniprotein I mljecnamast

4

fa
ﬁ (Pancreas

—~

\ 4
L 4

Rfiruductive

@ reprodukcija



HL HAMBURGER =

LEISTUNGSFUTTER S

Utica] toplotnog stresa na fiziolo gke funkcije |
produkciju

Heat
stress
Brain .
Hypothalamus  { U Nglaoadeogenhormoni

r @ stitnazlijezda& hormonirasta
weiy > Od J

. @ mobilizacijaslobodnihmasnihkiselina(NEFA
Resarves

L 4

) .F';Ht’r'-;‘  reakcijanaupalneproceseu tjelu
's . ’\ @ imunitet

o/

 ketoza
 acidoza
 sepavost
 bolest

Source: Wang et al. (202)akahashi (2011)



HL HAMBURGER =

LEISTUNGSFUTTER S

Utica] toplotnog stresa na fiziolo gke funkcije |
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Mogu | nosti unapre Lenja milje I nosti u fazama
toplotnog stresa preko ishrane

W

21d —

Broj prikladnih Broj Omjer Broj prlkladnlh BrOJ graV|dn|h Odnos
zivotinja oslemenjenlh zivotinja zivotinja

6.2.24 27.2.24

28.2.24 20.3.24 132 58 44 132 30 23 52
21.3.24 11.4.24 139 80 58 139 44 32 55
12.4.24 3.5.24 120 62 52 120 21 20 34
4.5.24 25.5.24 103 59 57 103 21 20 36
26.5.24 16.6.24 90 35 39 90 13 14 37
17.6.24 8.7.24 88 54 61 88 7 8 13
9.7.24 30.7.24 89 15 17 89 1 6.7
31.7.24 21.8.24 105 49 a7 105 7 7 14
22.8.24 12.9.24 109 34 31 109 7 6 21
13.9.24 4.10.24 134 57 43 134 14 10 25
5.10.24 26.10.24 134 75 56 134 20 15 27
27.10.24 17.11.24 130 49 38 130 26 20 54
18.11.24 9.12.24 121 42 35 121 19 16 45

10.12.24 31.12.24 110 50 46 110 18 16 36
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Mogu | nosti unapre Lenja milje I nosti u fazama
toplotnog stresa preko ishrane
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Indeksosjemenjavanjd..8 ogled vs2.0u kontroli

Servis period1 dan ugleduvs 99 dana ukontroli



[ rocra |
FANTO

Mogu | nosti unapre Lenja
mlje | nosti u fazama
toplothog stresa

preko ishrane

Minerali & vitamini

Zdravljeburaga

Posljediceacidozeburaga
-upalaresica

-stjenkaburgapostajepropusnags
-toksicnetvari prodiru u krvotok §

Puferne
supstance
zivecelije

kvasaca

Moallemet al. (2010); Niles et al. (198(
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Mogu | nosti unapre Lenja milje I nosti u fazama
toplotnog stresa preko ishrane

an Ogled: por&enje sodesaADDIFERM®MultiPuffeiobrocima
®

kravasavisokomproizvodnjommlijeka
| T—

LokacijaWendland,Njemadka

Velibinaogleda 65muznihkrava

Mljebnost 35.4 L mlijekadan, sa4.1%masti& 3.6%proteina




150 g 2009 150 g
kontrolal MultiPuffer soda bikarbona Kontrolaz MultiPuffer
10 dena 10 dana 10 dana 10 dana 10 dana

RumenbolussmaXtec
A pHmjerenja svakilb minuta




HL HAMBURGER =

LEISTUNGSFUTTER S

Mogu | nosti unapre Lenja milje I nosti u fazama
toplotnog stresa preko ishrane

dn Ogled: por&enje sodesaADDIFERM®MultiPuffeiobrocima
@7 kravasavisokomproizvodnjommlijeka

+ NA 2SYS pblped6Q (@redhoybhmjereno svakih 5 min
Vrijeme niskog

Tretman 0 dzNJ OH 2
(min)
1 kontrola 1 503
2 150 gMultiPuffer 199
3 200 gsoda bikarbona 204
4 Kontrola2 408 B ";
5 150 gMultiPuffer 24




Mogu | nosti unapre Lenja mlje I nosti u faza Samo g/grlo/dan
toplothog stresa preko ishrane Kalkulacija obroka nije

potrebna

—)
Dobra alternativa za sodu bikarbonu protiv acidoze

PrednostiAddifern® Multipufferu odnosu na sodu

V. a208 o0AGA 12NAOGSYIl dz a0AY 20NRC
*32 Rl LI2 OPaave@t 2 NJ& I/ & | njenilPposljedicaS

V. bSYlI Ll2at 2SRAOIF dz afdzl 2dz LINBR2I

V  Ima umjeren kapacitetezivanjadoxina

-

Neutralizuje mikotoksine —
Ne vezuje aminokiseline i vitamine |
3. Ne inhibira djelovanje '
medikamenata

-

\U

Zeolit=selektivho vezivanje
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ADDIFERMRlultiPuffer
- Za sSmanjenje toplotnog stresa | acid

fewimy




HL HAMBURGER =

LEISTUNGSFUTTER S

Mogu | nosti unapre Lenja
mlje I nosti u fazama
toplothog stresa

preko ishrane

Mineral & vitamini

M probavljivost
viakana

Acetat
Butirat

MikO) at aeSoyl

mast

Korde et al. (2007%ebeliet al. (2008)



HL HAMBURGER =

LEISTUNGSFUTTER S

Mogu | nosti unapre Lenja
mlje I nosti u fazama
toplothog stresa

preko ishrane

Mineral & vitamini

,
Zdravlje buraga 4

 probavljivost
viakana

 koncentracijaenergije

lan &
protektovane
masne
kiseline

West (1999)Beedeand Collier (1986)
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Heat Stress & Prevention
through feeding management

o

42
41
40
39
38
37
36
35
34
33
32

Power Mix- feeding trial

Replacing fat supplements in dairy cow ration with Power Mix

ECM milkyield (kg/d)

Earlylactation

41.0 41.1 40.3

37.9 37.9

o~ 384

April

8 \V’
37.3 37.0 36.4 36.8

35.2

May July August  September  October

——2022 2023

Average: + 2.9 kg

42

40

38

36

34

32

30

Mid lactation

38.71 37.9

360 340 3°7 367

36.6 >
364 3N
337 34.4

32.8

April May July August September

——2022 2023

Average: + 2.3 kg
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Heat Stress & Prevention
through feeding management

an Power Mix- feeding trial
S
T—

4.2

4.0

3.

oo

3.

(o2}

3.

~

3.

N

3.0

Replacing fat supplements in dairy cow ration with Power Mix

Milk fat & protein content (%)

Earlylactation

April May July August September October

HFat 2022 mFat 2023 mProtein 2022 = Protein 2023

Average:
+ 0.2 % milkat
+ 0.05 % millprotein

4.0
3.9
3.8
3.7
3.6
3.5
3.4
3.3
3.2
3.1
3.0

Mid lactation

April May July August September October

HFat 2022 mFat 2023 ®EProtein 2022 1 Protein 2023

Average:
+ 0.3 % milKat
+ 0.08 % millprotein



HL HAMBURGER &

LEISTUNGSFUTTERZ
Mogucnosti  unapredjenja
mljecnosti  u fazama Mikrobijalni (
toplii)tno_gh stresa protein 1) .
reko Ishrane 0 dzNJ O o -
P Voda bypass) ~  Laew
Erotein {rﬂ‘éﬂ 3
Minerali & vitamini = h koncentracijaenergije

,
Zdravlje buraga 4

b probavljivost
vliakana

b -passprotein

HAMBURGER;—:
?ELlS'lUNGSFUHER ‘

Sarkar et al. (2022)



Mogu | nosti unapre Lenja
mlje | nosti u fazama
toplothog stresa

preko ishrane

Wisan® Rapsv§.2 YSNDA 2t yS @I NA

Wisan”

—_—

FUNCTIONAL FEED
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FANTO

Mogu | nosti unapre Lenja milje I nosti u fazama
toplotnog stresa preko ishrane

O Y[l N

WisarPRapsci NS G A NI v I &l

i \\/isan”

Rl FUNCTIONAL FEED
o 0 ¥

UDR (%) 50
UDR (%) 61

AL

AMBURGERZ
Hngwa GSFUTTER

UDR (%)

UDR (%) 22 29 23 19 23 22 21 34 45 41 28

UDP=6 dzNJ-bﬁwﬁs?sprotein Izvor. doktorska disertacij@Chi, 2023)
UDR,=12f A GllYE & OINR (G SA Yy I LINRAG satiLlkifi ding junagisza dml i 2 RLIVE 128%



Mogu | nosti unapre Lenja
mlje | nosti u fazama
toplothog stresa

preko ishrane

\X/|san A

FUNCTIONAL FEED
0 0p ¥
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Mogu | nosti unapre Lenja
mlje I nosti u fazama
toplothog stresa

preko ishrane

WisarPRapsc speciallytreated rapeseed

B \X/isan”

UDR (%) 50

UDR (%) 61
IIIIIHIHH
UDR (%) 35.9
UDR (%) 55 46 37 39 47 42 47 51 43 49 45.6
UDP=0 dzNJbypassprotein Datasources Steingaset al. (2013)

UDR,=1 2 A GlUWE & OWINR G SA Yy LINKG satikisl Gsng jurdgrezd (M {2 RLIVE 128%



Mogu | nosti unapre Lenja
mlje I nosti u fazama
toplothog stresa

preko ishrane

Minerali & vitamini

 probavljivost
viakana
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LEISTUNGSFUTTER 3

Mogu | nosti unapre Lenja milje I nosti u fazama
toplotnog stresa preko ishrane

~0F 2SS G2 1T FaINR2IGIyaS KNFXyS yI KNF}YAR

arAtl OS
A ¢SYLISNY GdzNF 2ST INI aAf2a3/ Ccal 212y61 yJ
A Odstupanje od 10)Cse smatra zagrijavanjem

obroci
A +2/Cdz 2Ry 24&dz yI GSYLISNI (dzNHz 2 jizAkh2uYy 2 I &
gljivice i plijesni

posliedice

A Rast temperature hrane z ACje jednako
i Gubitku energije 0o@,1 MJ NEL / kg DNMane(2 MJ /danf  n JZrmnje|mijeka
i | smanjenoj konzumaciji suhe tvari kg (67 MJ /danf  Hmaihjedmlijeka
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Promjena température u obroku sa | lxe
ADDIFERM Stapll SaADDIFERM® Stah

Trial Control 1 kg Stabil / M| TMR Temp Difference

Initial temperatjire 17,3°C 17,2°C 0,1

A (April) +12 h 19,8°C 17,9°C 1,9

+24 h 37,3°C 18,0°C 19,3

Initial temperatpre 17,4°C 17,1°C 0,3

+12 h 17,4°C 17,1°C 0,3
B (April) +24 h 18,1°C 17,9°C
+48 h 17.7°C

Initial temperatpre 25,4°C 25,4°C 0
C (Augus +24 h 48,9°¢ 26,3°C 22,6




