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Table 1. Minimum and maximum temperature and humidity of the area during the test month
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Table 2. Chemical composition and fatty acid profiles of fat supplements used in this experiment
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Table 3. Ingredient and nutrients composition of starter and experimental diets
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Table 4. Effect of different fat sources on starter and DMI intake, ADG and FE in Holstein calves during cold stress

aloil ooy
e Jlos] 3t i) bgw 589
(591 22 £5) (Sas sl
feNes o/-YY yso/-" AV 7\ ysa/v® Sispvre by
<e/\ a/v¥a sy VVOA/A WYY ANVl Sier 5 Y.
<e/+\ ¥ISVE vyy/s” AV/AR vas/vt Vo’ SigyFe by
(39253 £5) ()l + y08) (B yme S 03l
[e¥ ey AV Uaika YYAIA” YAY/-* ves/s” SisYre by
<e/+\ WYY W\ VAAY/A® VAYQ/A’ APYYIV Sier 5 LY.
<e/) FIAY yys/a® VRV VEY/NE /s’ SisyFe by
(592 52 £25) &lig5 0rjg Ll Sl

<[y ¥ <lovw® Nala s\ <100A™ Sipvre by
<e/\ -lovs - vor®® -[Ao-* - Ivoy®® Nizan Sier 5 by
ofoxa ofeY- -Is50™ VYA -Isvy? NN Sin s by

Y

Shss 033k
<ef+\ ofeey -Ivve® -IA¥® NN -IvEY” SipTeby
leyes . Niad <I¥oy? A ae SigrFe by
<e/+\ ofee0 NI -loy-* -Ief” Niram SigyFe by

il o (6l gime SLES a3y yp 3 Syl s By )y

2l gy oamnlS i 203 ¥ i ale (g pmmalS” s ¥ ) Lo (59 (ol Ko 803 ¥ ibigus ) (ol S o Jon g AlsgS 5kl 13l ol Lo o

(FEA+ VISa) (b s L 4 5) ondS (Kb bgliie 1o ys ¥ ilayégy Loskee 5 (5 1S4)

e S5 0o S pSAS s s sy 0y GBI ke 1SS b el ol STyt o3

O3 LS 09)S 4 Cums Mgy 03)5 €l (S )
(o Job ol8gan jl glasyl (VO) asl (s 5V o0 ol
A6 o Gulejl £+ 5 ¥ 39y )3 w020 g A 92
e ie) P b 2 S5 E ilejl slaoye
NP rlef] sl b o (gl gine pobes Lol
OE5) oS Sai gl e & i o 88

b Jgo o (Sl a3y 5 % iy 4 bape mlo

o sly Feog Y 92 o o sl 0453155
P9 bjlosd plo Sl it (ale (o) ewlS S 55l
09y «ald jlog d‘x P oy S ule o s
VAN VAXY Ll b sésy bebses 5 ale 4ég) dises
S lbdlle Limgh o, 9 pSokS AVVA ¢ AS



S8 (PBE (s 9 08> (s oSy Gl e csderma g Jgw) gk SHPE ol o oiizee pligg

54

VFee 0l VY o)less /23193 Jlo (ool clides (slouins

slooye b oo olSpir gl 5 JS gl 5 ooy
V=Kol oy dpol 1 oolazol (V) Cunl 48,55 1,8 i lo]
aominl 3 3] (S G s Sl et sladllugS 3
W)l (Bl gy al el bdllugS b (50l
2 A{¥) 28 o S g o9 £yl Grals 4 les g JiS
255 gy 0aS by sdllweS pdie Cllas bl
JJ.)}; ‘S)JYL Cubd &lsu)l L51)"> L‘bog)f )JL» D Cod ULS
Sl b oy JoSo a8 a0 lis llllas (YY)
wsto Sl g g () )b gme 31 90 9 (WFND) Coo
Dy elidle lgs s ghdllugs (Sl asy s, (3)
Sy Il o oy dlise b oS 1 sl
pie Jdsas 9 398 0 (B pas STyt 2ol o il 4 (5
S5l Gl ol ean ol el g 4SS drwg
Gt ) JB > alesS iy Gl dse
Jdsas Yl ! ol ady (wl38l cpiomads (YY) 25 o0

Bl oo eSS plhg A ol

U alold (pimen 9 cud (250 n VL b (Lo
OE9) oelS S gl e sl P jey 0 g8 om
Mo 35168 ghls ol sl 5 Jlade 0 VL s (2le
csomalS” s oSl > sladllosS Wiy &5 iolidl g
2 sl ) (36 Yozl oo plo & Coms bgw o9,
Al &S alS glaey) bl Cp slasl S
Cop en (G 2l jod) gbdld O las
Syt Sl sl (cbspusl (ol g 3918 5l (555 ol>
ale 3L Ly yiaol (hld 0y93 b ogasas «Suidgd W 4
MR8 olimalyge oled syl 5 65 pd I S
w2 JoSo Sl oy b adlas S 53 (VF) 0,5
oy & (2 (P9l 5 W3S olo Jlp b sladllugS
2 oped (V) 45 d (35 9 b sk GBIl
ol bodd 435 dlogs LS (20 5,50 adlas
b ok 435 bl & Cams ptys b 015 oo uid
cudly Gl 4 bles o JoSo g b niSOle
@ sbdeSe Gl (oyp b GhlSer 5 (ol (V)
(o Jobo &S K3)5 (OIS lod b sladllogS ) @glite

by gyl cod pliils s b SladllusS Sl A3 5 o (g 2 (22 BB wlie S0 Jouo
Table 5. Effect of different fat sources on BW and skeletal growth in Holstein calves during cold stress
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Table 6. Effect of different fat sources on fecal score, days with diarrhea and health scores in Holstein calves during

cold stress
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Table 7. Effect of different fat sources on blood metabolites in Holstein calves during cold stress
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Abstract

In order to evaluate the effects of Omega-3 and Omega-6 fatty acids on the growth
performance of milk-fed Holstein calves in the cold season, forty newborn calves (41.8 kg of
body weight, average age=4 days) in 65 days period were allocated to one of four diets and ten
calves per group, in balanced randomized complete design as the repeated measurements over
time. The experimental treatments as follows: (1) starter feed supplemented with no fat source
(CON), (2) starter feed supplemented with 3% Ca-salts of soybean oil rich in n-6 FA, (3) starter
feed supplemented with 3% Ca-salts of fish oil rich in n-3 FA, and (4) starter feed supplemented
with an equal mixture of Ca-salts of soybean and fish oil (1.5% each, DM basis). Calf starter
intake in OMEGA-3 was higher than others (p<0.01), whereas the control group significantly
reduced starter intake. Average Daily Gain was higher in OMEGA-3 in the entire period (3-60
d) (p=0.0309). Feeding supplemental 3% fish oil improved feed efficiency compared to control

and Ca-salts of soybean oil treatments (p<0.01). Calves in the OMEGA-3 group had higher
body weight at weaning (p=0.0100). The Omega-3 group had better fecal scores and fewer days
with diarrhea and control group had higher. Based on the results of this experiment,
simultaneous consumption of Omega-3 fatty acids under cold stress can play an important role
in improving calf health and guarantee optimal growth.
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