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Table 1- Ingredients and chemical composition (% of DM) of diets fed to Murciano-Granadina

dairy goats

Ingredient % of DM
Corn Sil - Immature (no Ears) Medium 40.27
Barley Grain - Finely Ground 6.28
Corn Dry 18.56
Beet Pulp - Dehy pellet 2.86
Soybean — Meal 12.61
Soybean - Whole Roasted 181
Canola - Meal 243
Wheat Bran - Finely Ground 10.76
Calcium Carbonate 1.67
Magnesium Oxide 0.19
Salt 0.33
Min-supp ? 0.76
Sodium - Bicarbonate 0.67
Bentonit 0.67
Toxin binder 0.14
Chemical composition

NDF 37.13
CP 15.08
ME Mcal/kg 2.33
Fat 3.31
Ash 115
Calcium 1.06
Phosphorus 0.54
Dietary Forage %DM 40.3

1 Provided (per kg of supplement: Vitamin A (750000 1U), Vitamin D (204000 1U), Vitamin E (5400 1U), Monencin
(2000 mg), Ca (250 g), Mg (35700 mg), Co (17 mg), Cu (1650 mg), | (52 mg), Mn (3200 mg), Se (45 mg), Zn (9350

mg).
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Table 2-Average value of body weight, DMI and feeding behavior in dairy goats fed the experimental diets

Diet

Item Mash Pelleted Textured SEM P-Value
Body Weight (Kg) 35.46 35.72 36.01 0.176 0.109
Weight gain (g/Day) -6.10 -7.67 4.08 4.45 0.148
DMI (g/Day) 1620° 1621° 16782 12.703 0.005
Quiality of feed left over! 9 238 1.30b 1.26b 0.093 <0001
(Score)
1- Score 1 means all feed left over is forage and Score 3 means concentrate.
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Table 3- Milk production and composition for dairy goats fed the experimental diets

Diet

Item Mash Pelleted Textured SEM P-Value
Milk, g/day 1089 © 1372° 1653° 74.05 <0.001
Fat corrected milk, g/day 1439°¢ 1752° 2074 @ 92.27 <0.001
Fat, g/day 72° 84° 98 2 4.70 0.002
Protein, g/day 37.4¢ 46° 5422 2.05 <0.001
Lactose, g/day 4759¢ 61.15° 73.312 3.39 <0.001
Solid milk , g/day 171.24°¢ 209.31° 246.24 2 10.38 <0.001
SNF, g/day 95.20°¢ 120.37° 142.98 @ 5.99 <0.001
Fat (%) 6.59 6.41 6.08 0.22 0.294
Protein (%) 3.55 3.44 3.35 0.09 0.335
Lactose (%) 4.37 4.41 4.40 0.02 0.448
Solid milk (%) 15.74 15.49 15.02 0.29 0.224
SNF (%) 8.85 8.78 8.67 0.09 0.418
Urea N in Milk 17.45 18.15 17.67 0.55 0.661
Denovo FA (%) 2.45 2.35 2.24 0.09 0.290
FA (%) 2.23 2.16 2.05 0.08 0.321
Efficiency

3.5%FCM/DMI 0.895° 1.0862 1.241° 0.054 <0.001
Cheese estimate (g) 427.19° 499.80 P 583.50 2 27.94 0.002
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Table 4- Blood parameters for dairy goats fed the experimental diets

Item mash pelleted textured SEM P-Value
Glocose (mg/dL) 59 61 1.87 0.711
NEFA (mmol/L) 0.326 0.304 0.263 0.044 0.599
Total protein (g/dL) 7.88 10.90 8.19 1.48 0.306
Albumin (g/dL) 3.64 3.60 3.69 0.071 0.657
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Introduction: Human demand for goat milk and its products has been growing mainly because of
their exclusive nutritional properties. Goat milk is rich in functional and healthy compounds such as
bioactive peptides, conjugated linoleic acids and oligosaccharides. These nutritionally important
compounds offer advantages for consumers of goat dairy products. Altered climatic conditions and
decreased precipitations in many regions have led goat farmers to intensify and industrialize their
production systems. For goat nutrition under intensive production systems, physical form of ration
would be of productive and economic significance. In this study we investigated the effect of physical
characteristics of concentrate (mash, pelleted and textured) on milk production, nutritional behaviors,
and blood parameters of Murciano_Granadina dairy goats in Iran.

Material and methods: This experiment was conducted in Magsal Commercial Dairy Goat Farm
(4000 dairy goats; Qazvin, Iran) from January through March 2020. Thirty goats, second parity in
mid lactation (Murciano_Granadina) were assigned to 3 treatments (10 goats per treatment).
Treatments included concentrate in the form of 1) mashed, 2) pelleted, and 3) textured. Feed and milk
samples (from morning and evening milking) were collected weekly and stored for analytical
measurements. Feed was analyzed for NDF, crude protein, ether extract, and ash. Goats were weighed
weekly just before the morning feed delivery. Milk samples were analyzed for fat, protein, lactose,
total solids, solids-nonfat, urea nitrogen, and total fatty acids. The data were analyzed using mixed
models of SAS program.

Results and discussion: Raw and 3.5% fat-corrected milk yields were greater (P < 0.01) in textured
(T) (1653 and 2074 g/d) than pelleted (P) (1372 and 1752 g/d) and mashed (M) concentrate (1089
and 1439 g/d), respectively. Daily yields of milk fat, protein, lactose, SNF and total solids were also
greater (P < 0.01) for T than for other treatments. As a result of increased total milk fat, protein, and
solids yields, cheese yield estimates were greater (P < 0.01) for T than for other forms of concentrate.
For example, milk fat yield was 17% and 36% greater for T than for P and M, respectively. These
results demonstrated that goats fed T had better energy and nutrient balance than goats fed other
treatments (Sanz Sampelayo et al., 1998). These data alongside feed sorting results suggest that
feeding M (and likely P) might have adversely affected rumen conditions. Pelleting concentrate may
increase the likelihood of subacute ruminal acidosis (Ebrahimi et al., 2020), and thus reduce nutrient
intake and microbial protein synthesis. The present data for the first-time reports that physical form
of concentrate affects milk production of lactating dairy goats and that textured concentrate is superior
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to both pelleted and mashed concentrates. Feeding P instead of M improved yields of fat-corrected
milk and milk protein, lactose, and total solids as well as feed efficiency (P < 0.05). In addition, orts
were finer containing more concentrate for M than for P (P < 0.05). These data suggest that feeding
P instead of M concentrate resulted in decreased feed sorting and improved nutrient assimilation by
lactating dairy goats. Notably, dry matter intake was similar between M and P (P > 0.10), emphasizing
the increased orts fineness and improved feed efficiency for P versus M. It is obvious that because of
more sorting, less concentrate (than predicted) was consumed by M fed animals than P fed ones. It is
also likely that M was degraded more rapidly in the rumen, suggesting induced ruminal acidosis. This
cascade could reduce nutrient efficiency in M-fed goats than in other goats. In dairy cows, feeding
steam-flaked corn grains instead of ground or dry-rolled grains had a range of results on milk
production (improved (Cooke et al. 2008; Yu et al. 1988), tended to improve (Zhong et al., 2008), not
affected (Shen et al., 2015; Dhiman et al. 2002)). Steam-flaking and texturizing are to some extent
similar, as they both produce feeds with larger and more uniform particles, when compared to
grinding or dry-rolling. The improved milk production of T fed goats in the current study is consistent
with the above-mentioned increases in milk production of cows fed steam-flaked corn grains. Feed
efficiency or FCM to DM ratio was improved by feeding T and P instead of M, which was due to
the significantly improved milk yield in the T and P groups than in the M group. Milk urea N was
similar among the treatments, probably suggesting that rumen ammonia and splanchnic urea outputs
were not significantly affected by the treatments. Blood parameters (glucose, albumin, and NEFA)
were not affected by treatments. Murciano-Granadina goats separated diet less in textured treatment
than other treatments. Under the conditions of this experiment, the use of textured concentrate in the
diet of Murciano-Granadina lactating goats has more advantages for consumption of mashed and
pelleted concentrate and leads to increased milk production and composition and improved feed
efficiency.

Conclusions: The commercial dairy goat production is expanding worldwide. Improving feed
efficiency and farm economics is, thus, a major goal. Findings provided new information that feeding
lactating Murciano-Granadina dairy goats TMR with textured concentrates instead of pelleted and
mashed concentrates minimized feed sorting, increased dry matter intake and milk production, and
improved cheese yield estimates and feed efficiency. Feeding pelleted versus mashed concentrate
improved milk production and feed efficiency. Blood concentrations of glucose, NEFA, albumin and
total protein were not affected by the physical form of concentrate. Results confirmed that feeding
textured concentrate versus pelleted and mashed concentrates can significantly benefit feed
efficiency, milk production, and cheese yield in lactating Murciano-Granadina dairy goats. Future
studies on optimizing physical form of concentrate in relation to dietary forage source are warranted.
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