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Table 1- Ingredients and chemical composition of experimental diets (% of dry matter)

feedstuff prepartum postpartum

Alfalfa 29.5 28.0
Corn silage 36.5 30.0
Barley 26.5 31.0
Soybean meal 55 8.0
Calcium carbonate 0.7 1.0
salt) 0.3 0.5
Vitamin and mineral premix*) 1.0 15
Chemical composition

Dry matter 45.10 49.6
Crude protein 13.36 14.27
Metabolizable Energy (M.Cal/Kg) 2.33 2.35
NDF 41.29 38.67
Crude fat 2.16 2.10
Calcium 0.67 0.85
Phosphorus 0.27 0.28

*1kg of mineral and vitamin mix contained 200 g Ca, 90 g P, 60 g Mg,35 mg Co, 350 mg Cu, 150 mg I,
3000 mg Fe, 2000 mg Mn, 90 mg Se, 3000 mg Zn, 500,000 IU vitamin A, 100,000 IU vitamin D, 6000

IU vitamin E.
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Table 2- Body weight and BCS of ewes fed different fat sources.

Experimental treatments*

1 2 3 4 5 SEM P-value
Initial weight (kg) 86.96 88.71 90.67 89.94 87.77 3.10 0.91
Body weight changes in lambing (kg) -11.63 -12.11 -8.88 -13.32 -13.27 1.59 0.35
Body weight after lambing (kg) 79.64 80.75 79.90 82.63 82.68 2.80 0.89
35 days post lambing (kg) 79.03 79.09 78.51 83.68 81.80 2.87 0.67
Body weight changes during 35 days post -0.02 -0.05 -0.08 -0.05 -0.03 0.04 0.69
lambing (kg/d)
BCS
Initial 3.32 3.30 3.15 3.55 3.45 0.10 0.07
After lambing 3.25 3.33 3.15 3.55 3.45 0.11 0.12
35 days after lambing 2.82 2.64 247 3.00 2.85 0.15 0.11
BCS changes during 35 days post -0.42 -0.69 -0.72 -0.55 -0.55 0.11 0.36
lambing

Treatments include: 1- control (without fat supplement), 2- 3% protected fat powder of saturated fatty acids (palm oil), 3- 3%
Ca salt of omega-6 fatty acids (soybean oil), 4- 3% Ca salt of omega-3 fatty acids (fish oil), 5- 2% protected fat powder of

saturated fatty acids (palm oil) and 1% CLA.
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Table 3- Dry matter intake and milk yield of ewes fed different fat sources (Kg).

Experimental treatments*

P-value
1 2 3 4 5 SEM Fat Time  FatxTime
Dry matter intake
(kg/d)
Before lambing 1.888 155" 165" 1.62®  1.822 0.04 <0001 050 0.36
Post lambing 2.248 2.61° 2.53° 2.66" 2.74¢ 0.02 <.0.001 <.0.001 0.28
Milk yield (kg/d) 1.512 1.462 1.442 1.88° 1.83° 0.07 <.0.001 0.12 0.98

" Treatments include: 1- control (without fat supplement), 2- 3% protected fat powder of saturated fatty acids (palm oil), 3- 3%
Ca salt of omega-6 fatty acids (soybean oil), 4- 3% Ca salt of omega-3 fatty acids (fish oil), 5- 2% protected fat powder of

saturated fatty acids (palm oil) and 1% CLA.
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Table 4- Colostrum and milk composition of ewes fed different fat sources

Experimental treatments*

1 2 3 4 5 SEM P-value

Colostrum composition (%)

Fat 8.93 9.62 9.47 8.52 8.71 1.20 0.96
Solids non fat 19.48 21.02 18.22 19.88 19.21 1.22 0.56
Lactose 3.17 4.28 3.82 4.63 3.60 0.56 0.41
Milk composition (%)

Fat 5.072 5.96° 5.33%® 5.27% 5.95° 0.22 0.02
Solids non fat 18.69 20.09 17.54 19.08 18.46 1.12 0.56
Lactose 3.11 3.51 3.52 3.79 2.93 0.31 0.34
Fat yield (g/d) 78.05%¢ 9078  69.05¢  97.76®  110.16°  5.58 <0.01
Lactose yield (g/d) 4546  55.44> 48540 67.97%  58.04% 3.84 <0.01

@< Different superscripts in the same row indicate a significant difference (P < 0.05)
“Treatments include: 1- control (without fat supplement), 2- 3% protected fat powder of saturated fatty acids (palm oil), 3- 3%
Ca salt of omega-6 fatty acids (soybean oil), 4- 3% Ca salt of omega-3 fatty acids (fish oil), 5- 2% protected fat powder of

saturated fatty acids (palm oil) and 1% CLA.
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Table 5- Blood metabolites of ewes fed different fat sources

Experimental treatments*

1 2 3 4 5 SEM P-value

1 week before lambing

Glucose, mg/dl 95.22 94.83 94.43 94.00 93.12 1.10 0.69
Cholesterol, mg/di 180.52 182.5% 183.6° 181.6% 182.0% 0.66 0.04
Protein g/d| 6.11 6.06 6.13 6.10 6.09 0.03 0.74
Albumin g/dl 4.03 3.98 4.04 411 413 0.05 0.25
Globulin g/dI 2.09 2.07 2.09 1.98 1.96 0.06 0.29
24 h after lambing

Glucose, mg/dl 62.00 50.44 68.00 53.4 57.10 5.17 0.15
Cholesterol, mg/dI 128.7% 118.4% 165.72 102.5° 109.8% 14.71 0.03
Protein g/dI 5.622 5.78% 6.08° 5.65% 5.81% 0.11 0.05
Albumin g/dl 3.91% 3.82% 4.042 3.84% 3.69° 0.07 0.03
Globulin g/dI 171 1.96 2.04 1.80 211 0.12 0.14
2 weeks after lambing

Glucose, mg/dl 101.2 97.7 97.3 98.1 99.0 1.39 0.27
Cholesterol, mg/di 188.9 192.1 193.6 192.3 182.1 451 0.41
Protein g/dl 7.54 7.52 7.34 7.62 7.43 0.14 0.70
Albumin g/dl 5.59 5.80 5.81 5.93 5.63 0.27 0.90
Globulin g/dI 1.95 1.72 1.53 1.69 1.80 0.27 0.85
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&acDijfferent superscripts in the same row indicate a significant difference (P < 0.05)

Treatments include: 1- control (without fat supplement), 2- 3% protected fat powder of saturated fatty acids (palm oil), 3- 3%
Ca salt of omega-6 fatty acids (soybean oil), 4- 3% Ca salt of omega-3 fatty acids (fish oil), 5- 2% protected fat powder of
saturated fatty acids (palm oil) and 1% CLA.
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Introduction: During the transition period, defined in dairy cows and ewes as the three-week period
before and three-week weeks after parturition, animals are more susceptible to metabolic disease.
Negative energy balance in pregnant ewes during last of gestation could result in fatal pregnancy
toxemia and affects ewe and lamb health (Reynolds et al. 2006). Fat supplementation of the diet is an
efficient mean to increase energy concentration of diet and modify body weight, body condition score,
milk yield, fat content and fatty acid composition in lactating ruminants (Chilliard et al. 2003). The
number of studies on sheep milk as responded to added fat is rather limited compared to studies on
cows and goats. Supplementing fat in dairy rations to increase energy density has been extensively
evaluated in numerous studies over the last a few decades. However, it was evident that production
responses to the supplemental fat varied considerably. Many factors might contribute to the various
responses, with one of them being the different fat sources (Reynolds et al. 2006, Hervas et al. 2008).
Rumen protected fat production is mainly in order to deal with negative effect of fat on fiber digestion,
prohibiting biohydrogenation and increasing long chained fatty acids to small intestine. This method
was provided some years ago and the major advantage of it is the neutral fatty calcium soap consumed
in rumen and improves the level of essential fatty acids (Hess et al. 2008). In some studies,
supplementing dairy ewes with a ruminally protected source of trans-10, cis-12 CLA has been
associated with increases in milk and milk protein yields (Lock et al. 2006; Husveth et al. 2010;
Sinclair et al. 2010). Much of the research attempted to obtain milk fat with healthier properties by
increasing milk concentration of specific human health promoting fatty acids. Although mechanisms
of action are unclear and its use in humans is controversial, CLA is still of particular interest because
of its speculated role in preventing human health problems and increasing the nutritive and
therapeutic value of milk (Sinclair et al. 2010). So, this study has also tried to investigate effects of
different fat sources and CLA during late-pregnancy and early lactation on performance of Afshari
ewes.

Material and methods: Fifty Afshari ewes were assigned randomly to one of the five experimental
diets with ten replicates in a completely randomized design. Treatments include: 1- control (without
fat supplement), 2- 3% Protected fat powder of saturated fatty acids (palm oil), 3- 3% Ca salt of
omega-6 fatty acids (soybean oil), 4- 3% Ca salt of omega-3 fatty acids (fish oil), 5- 2% Protected fat
powder of saturated fatty acids (palm oil) and 1% CLA. Animals were in experiment 14 days before



V¥ s /Y o)lass YF sl [ ols pole cla iyl 4 i wgodly @ Slopd NV

to 45 days after the parturition and keep individually. Ewes were fed ad libitum and had free access
to fresh water. Daily dry matter intake (DMI) recorded and ewes were weighed and BCS was
measured weekly. Milk yield were measured weekly. Blood samples were taken from the ewes on d
-14, 1 (lambing) and 14.

Results and discussion: There was no difference on ewe Initial weight, body weight changes in
lambing, body weight after lambing, body weight 35 days post lambing and body weight changes
during 35 days post lambing between ewes supplemented with different fat sources. There were no
differences between diets for body condition score and body condition score changes. DMI before
parturition significantly decreased by feeding Ca salt of different fat sources (P<0.01), but DMI after
parturition increase in ewes fed Ca salt of fatty acids (P<0.01). Supplementation with Ca salt of
omega-3 fatty acids (fish oil) and CLA increased milk yield (P<0.01). Protected fat powder of
saturated fatty acids increased fat content of milk (P<0.05), but unsaturated fatty acids not affected
milk fat concentration. Other composition of the milk and colostrum were not affected by the
treatments. One week before lambing, plasma concentration of cholesterol was greater for Ca salt of
omega-3 fatty acids (fish oil) ewes as compared with the control ewes (P<0.05). Plasma
concentrations of glucose, protein, albumin and globulin not affected by treatments. Plasma
concentration of cholesterol, 24 h after lambing, increased in Ca salt of omega-6 fatty acids diet and
decreased in Ca salt of omega-3 fatty acids diet (P<0.05). The concentrations of cholesterol, glucose,
protein, albumin, and globulin in blood plasma were not affected by feeding different fat sources
during the two weeks after lambing.

Conclusion: Supplementing Ca salts of fatty acids to the peripartum diets increased DMI after
parturition and Ca salts of omega-3 fatty acids (fish oil) and CLA increased milk yield and improved
Afshari ewes performance.
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