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ABSTRACT

The aim of this study was to investigate the effects of feeding different trace minerals (Zn, Cu, Mn, Se and Co)
sources from 4 weeks pre- lambing until 5 week post-lambing on performance and health of Afshari ewes and lambs.
Thirty six pregnant Afshari ewes were randomly assigned to 1 of 3 treatments at 32.5+5 d before expected lambing
date. Experimental treatments were basal diet without suprIementaI trace minerals (Control, n=12), basal diet plus
sulfate sources of trace minerals (Sulfate, n=12) and basal diet plus organic sources of trace minerals chelating to
Glycine (Glycinate, n=12). In each treatment, ewes were balanced for fetal number, body weight (BW), Body
condition score (BCS) and expected lambing date. Dry matter intake, BW, BCS and their changes, colostrum and
milk yield and milk composition were not affected by treatments (P>0.05). There was no effect of treatments on
serum metabolites concentrations, except a tendency (P=0.07) to increase in serum glucose concentrations pre-
lambing for ewes receiving sulfate sources of trace minerals compared to those in Glycinate group. Birth weight of
lambs was similar among treatments, but lambs BW from ewes fed glycinate source of trace minerals at 35 d was
greatest among treatments (P= 0.05). Likewise, average daily gain (ADG) of lambs from Glycinate ewes tended to be
greater at 35 and 70 d compared to control and sulfate groups (P=0.07). Overall, feeding chelated trace minerals per-
and post-lambing Ashari ewes improved growth performance of lambs until 70d.

Keywords: Afshari ewe, late pregnancy, trace minerals.
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Table 1. Ingredients and chemical composition of basal diet (based on % DM)

Ingredients Pre-lambing Post-lambing
Legume forage hay 40 20.59
Normal corn silage 22 27.39
Wheat straw 9.0 -
Barley grain 9.0 23.11
Ground, dry corn grain 8.3 -
Wheat bran 9.0 19.73
Soybean meal, solvent 1.94 6.16
Sodium bicarbonate - 1.04
Salt 0.1 0.51
Calcium phosphate-Di 0.33 0.49
Calcium Carbonate 0.33 0.50
Magnesium oxide 0.001 0.18
Vitamin premix - 0.30
Chemical composition

Metabolizable energy, Mcal/kg 2.0 2.16
Crude protein, % 10.21+1.8 12.91+05
NDF, % 48,54 +3.37 4505+2.14
NFC, % 289 29.5
Ash, % 8.79+0.88 9.32+1.89
EE, % 24 2.6

Cu, ppm 7.64 8.37

Zn, ppm 31.07 41.05
Mn, ppm 48.07 53.60
Co, ppm 0.32 0.27

Se, ppm 0.15 0.17
Vitamin premix: vitamin A = 1500000 1U/kg, vitamin D = 400000 1U/kg, vitamin E = 6000 1U/kg

2 Malloms 9l 70+ 5D cpmobing F5LS o Mallows 02Ty For ey e A robing 5515 0 (Mallow 4ol VDe +pe e Juld ataling bl

Sl B Gealing pS6keS

Gay 5o psS ko) ‘s.i.iLa)"l SBlos 10 BracnS Soss slgs el S g alafgw JIKOI 5l oolaiwl 0)50 polie .V Jgo
Table 2. The amounts of trace minerals from sulfate and chelate form used in experimental treatments (mg/day)

Inorganic / organic forms Pre-lambing Post-lambing

9 9 Control Sulfate Glycinate Control Sulfate Glycinate
Zinc sulfate / glycinate - 290.5 401.28 - 388.30 528
Cobalt sulfate / glycinate - 1.52 3.04 - 3.65 7.30
Copper sulfate / glycinate - 81.168 81.168 - 77.08 77.08
Manganese sulfate / glycinate - 218.88 308.56 - 132.30 186.4
Selenium premix inorganic/organic - 36.48 364.80 - 57.0 570
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Table 3. Number of lambs born, sex and mortality in
experimental treatments

Treatments (T)

Number of lambs Control _ Sulfate  Glycinate

Male 13 7 12
Female 6 10 8
Lambing, % 158.3 141.6 166.6
Lamb mortality, % 5.26 0 10
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Table 4. Effects of feeding different trace mineral sources pre- and post-lambing on DMI, colostrum, milk and
composition in Afshari ewes

Items Treatments (T) Birth type (BT) P-value
Control Sulfate Glycinate SEM Single Twin SEM T BT Time TxBT TxTime

DMI pre-lambing (kg) 1.82 1.75 1.80 0.04 1.82 176 0.032 0.17 0.07 030 0.73 0.70
DMI post-lambing (kg) 2.81 2.79 2.79 0.07 270 280 006 0.90 043 <0.01 0.72 0.35
Colostrum yield (kg) 0.52 0.51 0.48 0.12 0.41 0.60 0.10 0.90 0.06 - 0.13 -

Milk yield (kg) 1.32 1.05 1.06 020 098 13 018 050 015 0.60 051 0.31
Fat (%) 6.52 6.23 5.80 0.40 5.71 6.66 030 049 005 0.08 0.76 0.73
Protein (%) 4.85 5.36 5.21 017 528 490 040 008 012 019 0.27 0.17
Fat (Kg/d) 0.085 0.066 0.057 0.022 0.057 0.088 0.017 040 0.03 0.62 0.60 0.32
Protein (kg/d) 0.065  0.057 0.053 0015 0.051 0.065 0.012 0.70 0.26 0.82 0.58 0.23
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Table 5. Effects of feeding different trace mineral sources pre- and post-lambing on body weight (BW) and BW loss
in Afshari ewes (Kg)

Items Treatments (T) Birth type (BT) P-value
Control  Sulfate  Glycinate SEM  Single  Twin SEM T BT  TxBT
Initial BW 95.51 92.23 94.44 324 9338 9475 250 058 059 011
BW 3d pre- lambing 100.85 97.24 101.13 3.22 97.45 102.02 260 040 0.09 0.12
BW at lambing 88.82 85.74 88.09 3.47 88.22 88.49 274 031 092 0.42
BW loss at 3 d pre- lamhing 5.07 5.01 6.69 1.86 4.07 7.27 150 0.69 004 047
BW at 35 d post- lambing 84.05 80.58 81.58 250 8337  80.76 200 037 020 0.80
BW at 70 d post- lambing 70.40 69.36 68.90 257 7023  68.80 206 080 012 0.79
BW loss at 35 d post lambing -4.15 -5.16 -6.51 1.96 -4.58 -7.73 150 047 016 0.89
BW loss at 70 d post- lambing -18.42 -16.38 -19.19 3.02 -17.99 -1969 234 052 0.23 0.58
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Table 6. Effects of feeding different trace mineral sources pre- and post-lambing on BCS and BCS loss in Afshari ewes

Items Treatments (T) Birth type (BT) P-value
Control  Sulfate  Glycinate SEM  Single  Twin SEM T BT  TxBT
Initial BCS 441 4.18 4.20 0.25 4.23 4.30 019 058 0.71 0.91
BCS at lambing 3.85 4.05 4.04 0.27 3.93 4.02 0.22 0.75 0.70 0.20
BCS loss at lambing -0.56 -0.13 -0.18 0.28 -0.30 -0.28 022 070 0.60 0.21
BCS at 3 d pre- lambing 3.47 3.15 3.65 0.3 3.54 331 023 020 034 0.73
BCS at 35 d post- lambing -0.38 -0.9 -0.40 0.36 -0.39 -0.71 028 024 027 0.13
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Table 7. Effects of feeding different trace mineral sources pre- and post-lambing on serum metabolites in Afshari ewes

Items

Treatments (T)

Birth type (BT)

P-value

Control Sulfate Glycinate SEM Single Twin SEM T BT TxBT Time T xTime
Serum metabolites pre-lambing

Glucose (mg/dL) 80.87  96.16 93.64 490 7325 70.01 440 007 056 0.88 - -
Albumin (gr/dL) 341 351 3.45 0.20 353 345 017 093 054 050 - -
Total protein (gr/dL) 7.30 7.60 7.62 0.63 8.06 6.95 051 0.80 0.04 0.29 - -
Cholesterol (mg/dL) 72.05 7951 76.00 6.04 79.06 7264 540 0.67 035 051 - -
Serum metabolites post-lambing

Glucose (mg/dL) 7290 7407 78.10 240 7748 7260 199 0.23 006 0.67 0.01 0.76
Albumin (gr/dL) 3.09 3.05 3.12 010 3.08 3.06 0.08 0.80 090 0.80 0.90 0.63
Total protein (gr/dL) 7.55 7.86 7.59 019 7.66 760 016 044 090 0.15 0.80 0.45
Cholesterol (mg/dL) 60.04  65.79 61.00 240 6101 6202 210 018 075 0.13 0.0 0.36
Keratein kinase (mg/dL) 7415  65.80 76.00 2480 6842 7590 19.70 0.80 0.70 0.8 0.05 0.90
AST (mmol/L) 20.90 24.09 25.70 480 2168 2550 370 0.60 031 0.50 0.29 0.90
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Table 8. Effects of feeding different trace mineral sources pre- and post-lambing on birth weight and average daily
gain (ADG) of lambs

ltems Treatments (T) Birth type (BT) P-value
Control  Sulfate Glycinate SEM Single Twin SEM T BT TxBT Sex T xSex
Birth weight (kg) 4.97 5.03 4.87 023 480 580 019 080 005 020 0.28 0.15
BW at 35d (kg) 14.37°  14.10° 16.31% 056 16.80 13.04 090 0.05 <0.01 080 0.05 0.90
ADG until 35d (kg/d)  0.25° 0.26" 0.33* 002 029 034 0.025 0.05 <001 087 0.05 0.94
BW at 70 d (kg) 2330  22.60 27.40 190 26.70 21.90 150 0.07 <001 030 0.68 0.90
ADG until 70d (kg/d)  0.29 0.27 0.34 002 035 026 002 006 <001 031 0.70 0.97
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