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Introduction: The term “Livestock Revolution” was coined to describe the projected increase in demand for animal
products due to population growth, increased income, and urbanization in developing countries. In this context, a
decision to rear well-adapted livestock species, like the ostrich, could be effective in meeting present and future
demands for animal products in a sustainable manner. On the other hand, most of the ostrich production costs are
associated with the feeding price similar to broiler chickens. Due to the high ability of ostrich regarding fiber
consumption, it is expected that ostriches can benefit from cheaper native foods such as barberry leaves. Ostrich
digestive system has a great ability to use fiber diets due to having a long rectum (about eight meters). Furthermore,
the microbial population of the cecum and colon in ostrich is similar to the rumen. The total area of barberry cultivation
in Iran was reported to be 16007 hectares in 2017 and more than 14700 hectares of that were placed in South Khorasan.
The amount of foliage of each barberry shrub is between three to five kg dry mater which remains almost unused after
fruit harvesting. Hence, large amounts of branches and leaves from barberry harvesting could be considered
agricultural residues for usage in animal feeding, annually. This study aimed to study the effect of replacing dietary
alfalfa with barberry leaf on growth performance and blood indices in ostrich.

Materials and methods: The effects of replacing dietary alfalfa with barberry leaf on ostrich growth performance
and some blood parameters were investigated using 20 ostriches (two to seven months of age) in a completely
randomized design with five treatments (four replicates each). Barberry leaves and alfalfa used in this study were
prepared manually from South Khorasan farms. Then samples were separately pooled and grounded in a hammer mill
and were transferred to the laboratory to determine the amount of crude energy, dry matter, crude fat, crude protein,
ash, neutral detergent fiber, and acid detergent fiber (all in three replications). The experimental diets were prepared
by replacing alfalfa at 0, 25, 50, 75, and 100% with barberry leaf. Diets contain the same metabolizable energy and
crude protein. Ostriches had free access to feed and water during the trial. Feed intake and body weight gain of each
experimental unit were measured at 60, 120, and 210 days of age, and the feed conversation ratio (FCR) was
calculated. At 90 and 210 days of age, blood samples were harvested from the wing vein of ostrich using tubes
containing Li-heparin as an anticoagulant, then the blood samples were centrifuged at 3000 x g, 15 min at room
temperature, and stored at —20 “C temperature for later analysis. The plasma concentrations of glucose, cholesterol,
triglycerides, high-density lipoprotein (HDL), protein, and albumin as well as the activity of aspartate
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aminotransferase (AST) and alanine aminotransferase (ALT) were determined by auto-analyzer spectrophotometry
according to the procedures of the manufacturers.

Results and discussion: The results revealed that dry matter intake (DMI) was enhanced with increasing dietary
levels of barberry leaf (P<0.05). These findings showed the favorable effects of barberry leaves on feed intake. One
of the main reasons associated with the reduction of dry matter consumption following the inclusion of agricultural
by-products is the high amount of phenolic compounds, especially the tannins of these products. Barberry leaves have
a low concentration of phenolic compounds (especially tannins) compared to other by-products such as pistachio peel,
pomegranate pulp, Elaeagnus angustifolia leaves, etc. Substitution of alfalfa hay with barberry leaf at 50% of the diet
significantly increased daily weight gain compared to the control group (P<0.05). In the whole experimental period,
FCR was lower in the diet containing 50% of barberry leaf than in the diet with 100% replacement of alfalfa with
barberry leaf (P<0.05). Increasing the FCR in the diet by replacing more than 50% of barberry leaves can be related
to the reduction of the digestibility of the diet due to a decrease in the particle size of barberry leaves as well as its
nature after milling compared to alfalfa and the reduction of the supply of amino acid profile due to synergy of two
sources of alfalfa and barberry leaves. The highest concentration of plasma glucose at 90 and 210 days of age (191.33
and 193.3, respectively) were observed in the control diet. Numerous studies have reported the hypoglycemic effects
of barberry. Replacement of 50, 75, and 100% of alfalfa with barberry leaf decreased significantly the plasma activity
of ALT as compared to the control group (P<0.05). Although there are no reports of the use of barberry leaves or its
active ingredient (berberine) in ostrich, previous reports have shown that the use of barberry fruit extract reduced liver
enzyme concentrations.

Conclusions: Overall, the results of the current study showed that alfalfa hay could be replaced partially or completely
with barberry leaves in the diet of ostriches without severe deleterious effects on performance. Replacement of 50%
of alfalfa with barberry leaf would recommend for use in ostrich diets.
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Table 1. Ingredients and nutrient composition of experimental diets

Ineredients Starter (2-4 months) Grower (4-7 months)

& T T2 T3 T4 T5 Tl T2 T3 T4 T5
Corn 475 4685 46.14 4487 4352 | 4355 4341 4251  39.07 3635
Soybean meal 263 2678 27.06 2775 2850 | 10.86 1244 1269 1535 17.07
Alfalfa 22 1650 11 550 0 40 30 20 10 0
Barberry 0 550 11 1650 22 0 10 20 30 40
Calcium 1 1 .02 110 115 |121 150 170 2 2.20
Carbonate
Dicalcium 1.03 101 118 129 144 |18 18 180 180 180
phosphate
oil 108 132 157 189 222 |02 0.2 0.3 0.8 1.4
Salt 025 025 025 025 025 |025 025 025 025 025
Vitamin 025 025 025 025 025 |025 025 025 025 025
supplement
Mineral 025 025 025 025 025 |025 025 025 025 025
supplement
DL- Methionine ~ 0.18 021 020 020 021 [006 006 009 010 0.1
L- Lysine 008 008 008 014 021 |0 0 0 0 0
Calculated analysis
Metabolizable 285 285 285 285 285 |279 277 275 275 275
energy (Mcal/kg)

Crude protein (%) 1930  19.20  19.05 19 19 16 16 16 16 16
Calcium (%) 085 085 08 085 085 |150 150 150 150  1.50
Available 042 042 042 042 042 |060 060 060 060  0.60
phosphorus (%)

NDF (%) 1610 1610 1610 16.10 16.10 | 1930 1930 1930 1930 19.30
Lysine (%) 1.01 1 099 103 107 |076 076 076 076  0.76
Methionine + 078 077 076 076 076 |065 065 065 065 065
cysteine (%)

! The experimental treatments included the replacement of dietary alfalfa with barberry leafat 0 (T1), 25 (T2), 50 (T3), 75 (T4),
and 100 (T5) percentages.
2 Bach 5 kg of vitamin premix provided the following: vitamin A, 14,000,000 IU; vitamin D3, 4,000,000 1U; vitamin E, 100,000
mg; vitamin K3, 4000 mg; vitamin B1, 4000 mg; vitamin B2, 10,000 mg; vitamin B3, 20,000 mg; vitamin Bs, 80,000 mg; vitamin
Bs, 5000 mg; vitamin By, 4000 mg; vitamin B2, 100 mg; vitamin Hz, 300 mg; vitamin C, 25,000 mg; L-carnitine, 165,000 mg;

antioxidant, 1500 mg.

3 Bach 5 kg of mineral premix provided the following: Mg, 7000 mg; Mn, 170,000 mg; Fe, 50,000 Mg; Zn, 126,000 mg; Cu,
21,000 mg; I, 1400 mg; Se, 450 mg; Co, 140 mg; S, 20000 mg; choline chloride, 500,000 mg; antioxidant, 1500 mg.
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Table 2. Chemical composition of barberry leaf and alfalfa

Parameter Barberry leaf Alfalfa
Dry matter (%) 94 92.53
Protein (%) 12.08 17.39
Gross energy (Mcal/kg) 4.007 4.050
Crude fat (%) 2.20 1.70
Ash (%) 9 8.30
NDF (%) 31.70 32.62

ADF (%) 19.04 17.71
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Table 3. The effect of replacing alfalfa with barberry leaf on the performance of ostrich

Age Treatments' , P-value
Item (month) T1 T2 T3 T4 T5 SEM Treat Time interaction
FI 2-4 1028.6° 1028.4° 1120.1° 12318 134332 47.12  0.0009
(2/d) 4-7 1925.0° 1880.4° 2033.5° 2075® 2131.9* 39.04 0.002  0.0001 0.1030
2-7 1566.4> 1539.6> 1668.1°> 1737.4* 1816.7*° 38.89 0.0007
ADG 2-4 315.8°  318.3° 399.5¢ 361.6°  367.9% 1589 0.0092
(/d) 4-7 439.1 419.7 481.3 438.3 4419 23.66 0.4810 0.0001 0.9071
2-7 389.8*  379.1° 448.6* 4076 412.3% 13.66 0.0253
2-4 32 32 2.8 34 3.6 0.18  0.0555
FCR 4-7 4.4 4.4 42 4.7 4.8 0.23  0.3708 0.0001 0.9975
2-7 42b 42b 3.7° 4.2% 4.42 0.13  0.0248
'T1, T2, T3, T4, and T5 are 0, 25, 50, 75, and 100% replacement of alfalfa with barberry leaf, respectively.
2SEM: Standard error of the means
FI: Feed intake; ADG: Average daily gain; FCR: Feed conversion ratio
a¢ Means with different superscripts within a row differ significantly (P<0.05).
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Table 4. Effect of replacing alfalfa with barberry leaf on blood indices of ostrich
. Age Treatment' ; P-value
Subject (day) TI T2 T3 T4 T5 SEM Treat Time Interaction
Total cholesterol 90 145 180 125 167 144 16.79 0.24 0.0001 013
(mg/dL) 210 123 118 107.6 113.3 111.3 23.39 0.99 ' '
TG 90 94 80 95.6 117.3 108 8.82 0.09 0.65 017
(mg/dL) 210 83.6 82.3 64 122 167 26.9 0.11 ' '
HDL 90 10 17 20 14 13 3.26 0.65 050 0.89
(mg/dL) 210 15.3 17 13.6 13 15 3.82 0.95 ' '
Total protein 90 3.13 3.1 2.9 33 3.1 0.12 0.35
(g/L) 210 3.9 3.7 4.2 3.9 3.7 0.13 0.12 0.0001 0.18
Albumin 90 2.7 2.2 2.2 2.8 2.2 0.26 0.24 054 0.04
(g/L) 210 2.4 2.6 2.7 2.2 2.5 0.09 0.05 ' '
Glucose 90 191.32 186% 182%  182.7°® 169.7° 4.42 0.04 0.006 026
(mg/dL) 210 193.3%  176.7%® 167° 167° 163° 4.16 0.00 ' '
AST 90 247 246 246 245 244 8.35 0.89
(Unit/L) 210 223 202 159 228 1555 17.70 0.04 0.0001 0.002
ALT 90 6 3 3 4 3 1.01 0.33
(Unit/L) 210 13.5% gab 5° 6° 5° 1.86 0.04 0.005 0.31

'T1, T2, T3, T4, and T5 are 0, 25, 50, 75, and 100% replacement of alfalfa with barberry leaf, respectively.
2TG: Triglyceride; HDL: High-density lipoprotein; AST: Aspartate aminotransferase; ALT: Alanine aminotransferase
3 SEM: Standard error of the means
a¢ Means with different superscripts within a row differ significantly (P<0.05).
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