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Introduction Global demand for goat milk and its products has been growing. The decreased pasture quality
has led goat producers to use intensive production systems with economical fodder resources. Goat milk contains
functional compounds that enhance human immune system and overall health. Goat milk is enriched with
functional peptides, conjugated linoleic acid, and healthy oligosaccharides that can immensely benefit human
immunity and health. Goats are usually capable in utilizing lower quality forages. In few recent studies, alfalfa
hay was compared with different by-products and local feeds with no significant effects found on rumen
fermentation and milk production or composition. Murciano-Granadina goats were capable to utilize low quality
fiber sources towards milk production.

The objective of this study was to determine effects of feeding various forage sources on milk production,
nutritional behaviors, and blood parameters of Murciano-Granadina dairy goats in Iran.

Materials and Methods Thirty second-parity Murciano-Granadina goats (190 £ 3 days in milk; 2 £ 0.03
kg/d milk yield) were used in a completely randomized design study with three treatments (10 goats per
treatment). Treatments were diets containing 1) wheat straw (WS), 2) alfalfa hay (AH), or 3) corn silage (CS).
To enable sound comparisons among forage sources, treatment diets were balanced to be isoenergetic and
isonitrogenous. The concentrate portion of the rations was similarly ground for all treatments. Feed and milk
(from a.m. and p.m. milking) samples were collected weekly for later analytical measurements. To determine
goat behavior time; eating, ruminating, and resting times were observed and recorded by technical individuals
on days 30 and 50 of the experiment in two 24-h period. Blood samples were taken at 0800 h ond 1, 30, and 56.
The data were analyzed using mixed models of SAS program.

Results and Discussion The dry matter intake (DMI) was significantly affected by treatments (P <0.001).
Body weight and its changes were similar among treatments, suggesting that nutrient partitioning towards tissue
accretion or depletion was not different among treatments during the study, since goats were in late lactation.
However, DMI was 228 g higher for goats received diet containing corn silage than for those received AH (P <
0.05). Decreased DM for diets with wheat straw and alfalfa hay compared with corn silage could at least partially
be related to increased dietary fat and indigestible cell wall in the former diets. Ruminating, standing, and resting
times were not different among treatments (P > 0.10). These data would suggest that despite the differences in
forage nutritional characteristics, digestibility, and intake, ruminating time was similar among treatments.
Goats fed CS had higher milk production than the other two groups (P <0.001). The percentage of milk fat in the
alfalfa hay treatment was higher than in the other treatments (p> 0.05). Similar to milk volume, daily yields of
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milk protein, lactose, and total solids were also higher for corn silage than for other treatments. This could be a
result of increased milk volume and unchanged milk contents of protein and lactose for corn silage. Milk fat
content was higher (P < 0.01) for AH treatment but milk fat yield tended (P < 0.10) to be greater for CS
treatments than for other treatments.

Serum concentration of glucose, albumin and non-esterified fatty acids (NEFA) were not significant among
experimental treatments. Glucose and NEFA values are usually interpreted as indices for energy status of
experimental animals. Similar glucose and NEFE concentrations in blood for the three forage treatments could
be evaluated in light of the fact that goats were in mid and late lactation and thus were not in negative energy
balance. As a result, they may have not been metabolically sensitive enough to respond to treatments at this stage
of lactation. Serum concentrations of total proteins were higher for AH than for other treatments (P < 0.05).
Findings of this study suggest that lactating Murciano-Granadina goats are capable to utilize different forage
sources including alfalfa hay, corn silage and wheat straw. However, corn silage leads to higher raw and fat-
corrected milk yields, whereas alfalfa hay increases milk fat content. For higher feed efficiency and lower feed
cost and where more available, Wheat Straw may be used in Murciano-Granadina goat diets. To improve milk
yield and fat content and yield simultaneously, certain combinations of alfalfa hay and corn silage may be
required. Determining this will require future experimentation. Future experiments could also investigate forage
choice effects on milk fatty acids profile and other functional compounds.
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Table 1- Ingredients and chemical composition of experimental diets (% of DM)

Shs oluS 5 oy cile )3 M puS il
Feed Ingredients Alfalfa Corn silage Wheat Straw
Sy 5w 0.00 40.27 0.00
Corn silage — immature (no ears) medium

45y 40.27 0.00 0.00
Alfalfa hay

paS Luls 0.00 0.00 40.25
Wheat straw fine chop

o1 Ol g 4l 7.19 6.28 9.99
Barley grain — finely ground

oad Sl > ails 16.18 18.56 23.07
Corn grain — finely ground

i Al 4.00 2.86 0.00
Beet pulp — Dehy pellet

bgo S’ 3.95 12.61 11.42
Soybean meal

bgeo 03l cads &by 181 181 1.81
Soybean whole Roasted medium

1518 allous’ 2.43 2.43 1.43
Canola meal fine

pAS g 20.94 10.76 0.00
Wheat bran finely ground

S Sl S 0.48 1.67 1.14
Calcium carbonate

PYVER PR { 0.19 0.19 0.19
Magnesium oxide

S 0.33 0.33 0.29
Salt

Vel g — Sdze JoSo 0.76 0.76 0.76
Min-supp *

PURWICHTI S 0.67 0.67 0.67
Sodium bicarbonate

Caggiy 0.67 0.67 0.67
Bentonit

Mol eS'$ 0.14 0.14 0.14
Toxin binder

s o e 0.00 0.00 571
Megalac

lid S 4390 0.00 0.00 1.05
Calcium phosphate (Mono)

oy 0.00 0.00 1.43
Urea

et OLS 5

Chemical composition

(Sis o3lo Juoyd) i3 odigs LI 33.53 37.13 38.96
NDF

(K odle duoyd) pl5 gy 15.11 15.08 15.10
CP

(p,SokS 5 65 1Ko udaplio LG (5551 2.35 2.33 2.30
ME Mcal/kg

(K3 odle o) o> 3.3 331 8.25

Fat
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Phosphorus

(Siid 00le o ) STygd )d ddgle Cos
Dietary Forage %DM

9.64 115 9.87
1.03 1.06 0.91
0.58 0.54 0.5
40.3 40.3 40.2
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1 Provided per kg of supplement: Vitamin A (750000 1U), Vitamin D (204000 IU), Vitamin E (5400 IU), 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 body weight, DMI and feeding behavior of dairy goats

Experimental Diets containing

Item Wheat Straw __ Alfalfa _ Corn silage SEM  P-Value
(p2555S) v i 35.58 36.25 35.34 0.748  0.235
Body weight (Kg)

(39 2 5) St o3lo B pucae 1406° 1674° 19042 29.63 <0.001
DMI (g/Day)

(4833) bl Gloj 516 575 600 37.84 0314
Standing time (minute)

(4833) anles ol 459 434 414 2535 0.441
Resting time (minute)

(4885) (3,8 lgmets lej 384 350 346 22.82  0.432

Rumination time (minute)

(P<+,0) 5,3 K385 b o)l Lsine S| aliie & gy b i)y o sl (Silo
1 Means within same row with different superscripts differ (P<0.05)
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Table 3- Milk production and composition of Murciano-Granadina dairy goats

Item Experimental Diets containing |
3)lge Wheat Straw ~ Alfalfa  Corn silage SEM  P-Value
(395 % £25) 38 M55 852" 801° 10502  63.053  0.004
Milk, g/day

Jop V0 o bl podd zuseal b 12870 12925 15402 89.80 <0.001
Fat corrected milk, g/day

(390 2 £55) 2 M 71.16 74.62 80.75 4807  0.056
Fat, g/day

(3502 £25) 0o n M9 380 350 432 245  0.002
Protein, g/day

(39) 2 £5) j65Y My 37.97" 35.26° 46522 2.80  <0.001
Lactose, g/day

(39 % £35) s dol> Slge 144.27° 138.91°  168.26° 9.15 0.003
Solid milk , g/day

(355 2 £55) 25 (23 oo ol dlso 84.5 78.62 134.96 3467  0.115
SNF, g/day

(22yd) 2> 8.20" 9.39¢ 7.82° 0.42 0.002
Fat (%)

(Ja253) (B 4,52 4.49 4.18 0.122 0.117
Protein (%)

(Juoyd) j98Y 4.43 4.41 4.45 0.041 0.742
Lactose (%)

(3053 yuid Lol 03l 16.76 ° 17.48° 16.16° 0.309 0.018
Solid milk (%)

(Juoyd) yuid 2y (9 Lol dlge 9.77 9.65 9.47 0.118 0.211
SNF (%)

() o\l Ve e o)y (slo Johoo oliss 1156 1625 866 227 0.075
Somatic cell Count (k cell/ml)

(PS5 Vo2 \o )8 o) s sl 09l (395 16.28 ° 19.85° 15.82 P 0.687  <0.001
Urea N in Milk (mg/100g)

(32y3) 9935 Ly (slnnsl 2.36 2.47 2.38 0.086 0.623
Denovo FA (%)

(22) gl pt oy (sl 6.34" 6.592 6.05° 0.201 0.002
Unsaturated fatty acids (%)

(Juoyd) 659 Bgw SO L Ly (slaul 4.52 4.49 4.18 0.173 0.117
Monounsaturated fatty acids (%)

(22 )3) 489 Wign ki b iy (sl 1.82° 2.102 1.87° 0.083 0.004
Polyunsaturated fatty acids (%)

3.5%FCM/DMI 0.9782 0.858" 0.827°" 0.044 0.004

(P<er0) )l s b (6l (ine M5 e i gy b iy, y sl (S0l
1 Means within same row with different superscripts differ (P<0.05)
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Table 4- Serum metabolites of Murciano-Granadina dairy goats.

Item Experimental Diets containing

3)lge Wheat Straw ~ Alfalfa Corn silage SEM  P-Value
$ol5 57 58 59 1.42 0.422
Glucose (mg/dL)

o &l phaol e o Al 0.198 0.222 0.174 0.023  0.375
NEFA (mmol/L)

JS oo 7.656 P 8.0102 7.578° 0.194  0.030
Total protein (g/dL)

O] 4.099 4.136 4.096 0.084  0.867

Albumin (g/dL)

(P<1+0) 515 S35 b ()l gime M) auliio & gy b cind) o slo 5 Silo |
1 Means within same row with different superscripts differ (P<0.05)

P LpllS s 90 03,65 Slojy 10 A5 5 STy Brae ool slaoygly —0 Jga
Table 5- Economic estimates of feed consumption and milk production of Murciano-Granadina dairy goats
Economic estimates (Rials/Day) Experimental Diets containing

(395 Jb)) sobal ol Wheat Straw ~ Alfalfa  Corn silage SEM  P-Value
(Sets ook olal ) S5 aje 30383 37761° 407767 648 0.001
Feed Cost (DMI Based)
Obgyd delyy 57594 57775 65377 3489 0.054
Income
Slyss apm poljle sly 27242 20002 24611 3199  0.093

Income Over Feed Cost
(P<+ ) 85,3 385 b (o)l Lsine MR alio yié gy b i)y o sl (Silo
1 Means within same row with different superscripts differ (P<0.05)
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