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Table 1. Average daily dry bulb temperature (Tqp; max, min, and mean), relative humidity (RH; max,
min, mean), and average maximum temperature-humidity index (THI) over the experimental period

033 IS S0ka ol
Whole period average Parameter

3237 318 il a3 (SES Dy glos wint
Maximum dry bulb temperature, °C

11.50 38 sl s (Sis D glos S
Minimum dry bulb temperature, °C

24.46 38 Bl a2 (S O slos (il
Average dry bulb temperature, °C

53.34 202 g k) it
Maximum relative humidity, %

13.95 2 gl s e
Minimum relative humidity, %

29.44 A3 g Zsb s Kl
Average relative humidity, %

25 50 S gles patls aiy (S

Average maximum temperature-humidity index
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Table 2. Feed ingredients and chemical composition of experimental diets based on dry matter %.
(Experimental diets) b3l slae >

L S = S 2lse
S S = o Feed ingredients
Ca-salted of PF Palm fat (PF)
26.59 26.59 ) <3 Pl
Corn silage
11.47 11.47 S a0
Alfalfa hay
18.04 18.04 ek Sl el
Ground barley grain
15.25 15.25 ok Sl 5 4l

Ground corn grain
st Sl p S il

2.30 2.30 )
Ground wheat grain

471 471 ls 4
Whole cotton seed

1.41 1.41 ol odly & 6\_‘[},\,4 &l
Roasted soybean

9.22 9.22 Srere Sl Als
Regular soybean meal

1.06 1.06 S5 Sl s
By-pass soybean meal

2.35 2.35 Y5 s

Canola meal
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0.93

0.88

0.05

2.80

0.26

1.10

0.78

0.25

0.46

45.20

16.60

34.16

22.57

435

6.10

8.90

1.74

0.93

0.88

0.05

2.80

0.26

1.10

0.78

0.25

0.46

44.20

16.30

33.32

22.44

42.80

6.60

8.00

1.77

w_,f BEEY
Meat meal
LUSEPS
Fish meal
"J:,J&)LMA
Smart-amine

NSl a5l e o
C16:0 enriched palm fat
Tokd oS 5
Ca-salts of palm fat
T s sl el bl
Vitamin-mineral mixture

R
Sodium-bicarbonate
Sal
Calcium carbonate
Sleud V”'JS ©>
Di-calcium phosphate
Sas
Salt
bt S 5
Chemical composition
Kist aole
Dry matter
P o n

Crude protein
JL\;- eJ;i‘}:a)b J}lmb g.%l.:.“
Neutral detergent fiber
Sl oy 5 55 J el LI
Acid detergent fiber
S sy S
Non-fibrous carbohydrate

SFleslas
Ether-extract
Sl
Ash
2 SIS s s Ll (55
iz ele pf,Ls

NE,, Mcal/kg of DM
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Table 3. Effect of production level (PL) and fat source (FS) on milk yield and milk composition of

Holstein dairy cows

RIDPpe Jlea>1 c]a.d

M5 b s

M5

(P-value) Sl (Medium production) (High production)
x A5 o . R D S T NPT e oS o e
sAEE M C]“‘ SE
i Ca-salted of Palm fat Ca-salted of Palm fat
FS PL PF PF (PF)
PL x FS
. s é l? y
0.03 0.29 <0001  0.72 39.07 37.69° 4078 44.36° <_’” el )
Raw milk yield (kg/d)
b b b a \jﬁ'/«‘ﬂ/okﬁ\ﬁu.l.i e o
0.02 0.08 <0.001 0.94 30.17 29.09 32.84 38.73 ; <
3.5% FCM yield (kg/d)
0.24 0.17 0.81 0.09 2.76 2.78 2.55 2.92 _ (o) e
Milk fat (%)
0.02 0.08 001 004 1.02° 0.97" 1.05° 1.35° G eSS
Milk fat (kg/d)
(Lo33) el 55
0.48 0.15 0.008 0.03 3.10 3.06 297 2.84 . .
Milk protein (%)
0.11 0.37 0.002 0.02 1.14 1.11 1.21 1.32 _ (520 2 e )t
Milk protein (kg/d)
AL e do 3 0 gl c]a..dy BIENSCVRGIPIFy pde oias OLis sy o s alie Gy > &b
ils (s (sl (h)3) (sdan slge s 0y 5,15 (FatSource; FS) sloer o 2 aie 310F g
Table 4. Effect of dietary fat supplement on nutrient digestibility of Holstein dairy cows
(P-value) ,ls sme Jlozr! o sl (Experimental diet) LT
O3 X o e Ol ST Shre J oS I e
FSxT T FS SE Ca-salted of PF Palm fat (PF)
Kis osle
0.24 0.01 0.27 1.60 73.35 70.69
Dry matter
Qﬂ osle
0.72 0.25 0.20 0.56 73.06 71.95 i
Organic matter
l;; .osn
0.86 0.62 0.70 224 72.84 71.61 o T
Crude protein
SEE N W J LUl
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Table 5. Effect of dietary fat supplement on blood biochemical parameters of Holstein dairy cows

(P-value) ;15 sns Jlez! oo

(Experimental diet) Lo,

Ol x g pr e ol e e gllat U5 oS = e
FSxT T FS SE Ca-salted of PF Palm fat (PF)
G 2 05 ke) (S stbe slaami 3
Metabolic parameters (mg/dL)
0.34 0.002 0.19 1.68 60.33 55.66 s
Glucose
0.15 0.21 0.08 2.39 11.58 19.41 _ ) el
Tri-glyceride
0.90 0.06 0.03 13.98 229.67 293.83 Jos
Cholesterol
Ly &=L ozs
073 0.03 0.08 9.74 183.13 215.00 _ S
High density lipoprotein
s Lo
0.75 0.29 0.13 0.09 0.34 0.59 o “SQJ_\?' o
Low density lipoprotein
I S
0.15 0.21 0.08 0.47 2.31 3.88 e ’J"’ S i 255
Very low density lipoprotein
O3 oyl 05
0.06 0.02 0.07 058 15.12 17.08 _ TSRS
Blood urea nitrogen
(/,::Jﬁ A1 y) ﬁjT&ule}
Enzymatic parameters (U/L)
3 sl 5 siel DU L]
0.75 0.006 0.88 15.16 114.58 111.33 RS St
Aspartate aminotransferase
5 il 5 geel VT
0.10 0.25 0.78 1.19 25.75 26.25 i ) A el
Alanine aminotransferase
G 2 05) ol b Lo e laeral 2
Immune related parameters (g/dL)
0.31 0.30 0.71 0.22 8.65 8.78 . 8o
Total protein
0.87 055 014 0.09 425 4.00 o)
Albumin
0.19 0.47 0.46 0.32 4.40 477 el
Globulin
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Table 6. Effect of dietary fat supplement on complete blood count of Holstein dairy cows

(P-value) s, ls s Jloz>! o

(Experimental diet) Lo,

Dhre glat
Oleyx (2 e ol T SE I S ax BT
FSxT T FS Ca-salted of PF Palm fat(PF)
)Y G sladhe sl
Complete blood count (10%L)
eSS
0.03 <0.001 0.95 16.08 288.2 286.9 ‘
Platelets
e e b el
0.88 <0.001 0.0 0.12 6.4 6.2 0% 10 el
Red blood cells
Ot deder Sla
0.59 0.06 0.88 2.20 10.1 9.7 ) e el
White blood cells (WBC)
Gad oV ke gl shor i Jlas
WBC differential (10%/L)
0.26 0.01 0.77 0.88 37 41 RS
Lymphocyte
0.05 0.02 0.78 0.09 0.3 0.2 hSied
Monocyte
.
0.18 0.62 0.62 0.12 0.3 0.2 o Js
Eosinophil
5430
0.73 0.13 0.61 0.02 0.05 0.02 ] st
Basophil
ool S Lig 5
0.99 0.35 0.70 1.13 58 5.2 _ PSS
Neutrophil/granulocyte
(1)t sad e i 5 Sl
WBC differential (%)
0.98 0.09 0.25 0.25 37.0 414 RS
Lymphocyte
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0.94 0.3 0.79 0.13 03 0.2 _ st
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Abstract

Background and objectives: Heat-stressed dairy cows are bioenergetically similar
to early-lactation cows in that dietary energy may be insufficient to support
maximum milk and production of milk components. Milk yield of heat-stressed
dairy cows is usually decreased during the summer; therefore, increasing
performance of cows is of particular interest. Fat supplementation is a common
practice for increasing energy density in diets fed to high-producing dairy cows
without sacrificing fiber content. In a very limited research studies, the use of Ca-
salts of unsaturated fatty acids vs. saturated palm fatty acids has been investigated
in the diet of heat-stressed dairy cows. Also, it has been shown that response to fat
supplement can be related to production level. Hence, the object of this experiment
was to investigate the effect of production level, source of fat supplement, and their
interaction on milk yield and milk composition, nutrient digestibility, and blood
biochemical parameters of heat-stressed primiparous Holstein cows.

Materials and methods: Fifty-six primiparous Holstein cows were used in two
separated group pens. Animals were blocked into two groups of high- (13474.7 kg)
and medium-yielding (10438.1 kg) cows according to milk production and
received one of two experimental diets containing either high palmitic acid palm
fat or Ca-salts of unsaturated fatty acids both at 2.8 percentage of dietary dry
matter. Temperature-humidity index and milk yield were recorded daily, and milk
composition, nutrient digestibility, blood parameters, and complete blood count
were measured every two weeks.
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Results: The average maximum temperature-humidity index was 75.50 over the
experimental period that indicates cows experienced a mild to medium degree of
heat stress. Main treatment effects interacted for raw milk yield (P = 0.03), 3.5%
fat-corrected milk yield (P = 0.02), and milk fat yield (P = 0.02). Production
performance and milk fat yield was greater for high-yielding cows fed palm fat
relative to high-yielding cows fed Ca-salts of fatty acids, whereas source of fat
supplement did not affect milk yield and milk fat yield in medium-yielding cows.
Source of fat supplement did not affect nutrient digestibility. Irrespective of
production level, concentration of blood cholesterol was greater for cows fed palm
fat relative to cows fed Ca-salts of fatty acids. Also, concentrations of tri-glyceride,
high density lipoproteins, very low density lipoproteins, and blood urea nitrogen
tended to increase in cows fed palm fat. Source of fat supplement did not affect
blood cells count (white blood cells, red blood cells, and platelets) and differential
white cell count.

Conclusion: Source of fat supplement did not affect production performance of
heat-stressed medium-yielding cows but palm fat supplement increased milk and
milk fat production in high-yielding cows.

Keywords: Production level, Palm fat, Ca-salts of fatty acid, Heat stress, Dairy cow
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