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ABSTRACT

This study was conducted to investigate the effects of Halocnemum strobilaceum and Suaeda aegyptiaca halophytes plants
feeding on performance, feed digestibility, blood parameters and carcass characteristics of lambs fed by high-concentrate
diets. Thirty six Arabian male lambs with an average age of 4.5+0.2 month and 25.3+1.13 kg live weight were fed by
experimental diets for 80 days. The experimental diets included 1- Control, 2- 15% Suaeda, 3- 15% Halocnemum, and 4-
30% mixture of Suaeda and Halocnemum. Treatments had no significant effects on daily weight gain, feed conversion ratio
and final body weight. Water intake increased by consumption of halophytes (P<0.001) compared to the control group.
Crude fat and ADF digestibility were higher in control and 15% Suaeda treatments compared to other treatments (P=0.003).
Organic matter digestibility was higher in 15% Suaeda and 15% Halocnemum treatments compared to other treatments.
Blood urea nitrogen of lambs fed by 30% mixture of Suaeda and Halocnemum was lower than other treatments (P=0.0001).
Lambs fed 30% saline plants had less total deposit carcass fat (P=0.024) and more meat content (P=0.006). Muscle
yellowness increased in lambs fed halophytes compared to the control treatment (P<0.001). The results of this study showed
that replacement of wheat straw and alfalfa hay with Halocnemum and Suaeda, in high concentrate diets could maintain
fattening performance and reduce carcass deposition of fat.

Keywords: Digestibility, Halocnemum strobilaceum, halophytes, meat quality, Suaeda aegyptiaca.
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Table 1. Ingredients and chemical composition of experimental diet and halophytes®

Suaeda Halocnemum Control S15 H15 HS30
Ingredients (g/kg DM)
Wheat straw 150 75 75 0
Alfalfa hay 150 75 75 0
Barley grain 270 270 270 270
Wheat bran 250 250 250 250
Soybean meal 160 160 160 160
Halocnemum strobilaceum hay 0 0 150 150
Suaeda aegyptiaca hay 0 150 0 150
CaCO3 3 3 3 3
NaHCO, 10 10 10 10
NaCl 3 3 3 3
Mineral and vitamin mixture® 4 4 4 4
Chemical composition (%)
Dry matter 2 22.8 259 924 924 92.6 92.5
Organic matter 78.6 63.1 93.6 91.7 90.43 88.25
Metabolizable Energy 3 2.10 1.92 2.46 2.48 251 2.54
Crude protein 8.13 10.4 16.5 16.3 16.9 15.7
Neutral detergent fiber 50.6 29.5 385 36.5 33.3 31.3
Acid detergent fiber 28.0 13.3 20.8 18.0 15.8 12.9
Ash 214 36.9 6.37 8.31 9.57 11.8
Calcium 2.0 1.50 0.57 0.66 0.74 0.83
Phosphorous 041 0.14 0.55 0.55 0.59 0.59
Total phenolic compounds 1.37 1.63 - - - -
Total tannin 0.12 0.27 - - - -
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1. Diets contained 70% concentrates, 15% alfalfa hay and 15% wheat straw (control); 70% concentrates + 7.5% alfalfa hay + 7.5% wheat straw + 15%
Suaeda (S15); 70% concentrates + 7.5% alfalfa hay + 7.5% wheat straw + 15% Halocnemum (H15); or 70% concentrates + 15% Suaeda + 15%
Halocnemum (HS30). 2. The dry matter of Halocnemum and Suaeda plants was measured in fresh plants at the flowering stage. 3. Mcal/kg DM; The
metabolizable energy of celestial plants was calculated using the gas production method.3. Contained per kilogram of supplement: 1,300,000 U of
vitamin A, 360,000 IU of vitamin D, 1,200 IU of vitamin E, 16 g of Zn, 10 g of Mn, 0.8 g of Fe, 0.12 g of Co, 0.15 g of |, and 0.08 g of Se.
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Table 2. Performance characteristics and water consumption of lambs fed with diets containing halophytes®

P value

Control S15 H15 HS30 SEM Dict Period  Period X diet
Performance characteristics
Initial body weight (kg) 25.2 25.6 254 25.0 0.49 0.97 - -
Final body weight (kg) 39.1 39.9 39.9 395 056 0.96 - -
DM intake (g/lamb/day) 1237 1202 1226 1213 155 0.90 0.0001 0.0005
Water intake (L/lamb/day) 5016° 7273 7369° 8759 233  0.0001 0.0001 0.24
Daily weight gain (g/lamb/day) 196 198 214 210 3.98 0.59 0.0016 0.50
Feed conversion (kg feed/kg live weight gain) 6.65 6.36 5.96 6.31 0.15 0.46 0.0001 0.46
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1. Diets contained 70% concentrates, 15% alfalfa hay and 15% wheat straw (control); 70% concentrates + 7.5% alfalfa hay + 7.5% wheat straw + 15% Suaeda

(S15); 70% concentrates + 7.5% alfalfa hay + 7.5% wheat straw + 15% Halocnemum (H15); or 70% concentrates + 15% Suaeda + 15% Halocnemum (HS30).
a, b, c: Row means with common superscripts do not differ (P > 0.05). SEM = standard error of the mean.
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Table 3. Total tract apparent nutrient digestibility of lambs fed the experimental diets® (%)

Parameters Control H15 HS30 SEM P value
Dry matter 73.8 69.7 714 1.17 0.49
Organic matter 74.4° 79.0% 74.7° 0.78 0.003
Crude protein 75.2 76.7 79.1 1.00 0.13
Crude fat 87.7 78.7° 67.1° 2.72 0.0001
Neutral detergent fiber 60.8 48.8 55.1 2.45 0.06
Acid detergent fiber 56.5% 33.4° 41.9° 3.20 0.003
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1. Diets contained 70% concentrates, 15% alfalfa hay and 15% wheat straw (control); 70% concentrates + 7.5% alfalfa hay + 7.5% wheat straw + 15%
Suaeda (S15); 70% concentrates + 7.5% alfalfa hay + 7.5% wheat straw + 15% Halocnemum (H15); or 70% concentrates + 15% Suaeda + 15%

Halocnemum (HS30).

a, b, ¢: Row means with common superscripts do not differ (P> 0.05); SEM = standard error of the mean.
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Table 4. Plasma metabolites of fattening lambs fed with diets containing halophytes®

P value
Parameters Control S15 HS30 SEM Diet Period Period x diet
Glucose (mg/dL) 67.9° 69.4* 59.8" 64.0* 1.01 0.049 0.30 0.14
BUN (mg/dL) 25.6° 22.6° 21.0° 17.0° 0.56 0.0001 0.22 0.25
Total protein (g/dL) 5.56 6.19 5.19 5.45 0.13 0.24 0.14 0.75
Albumin (g/dL) 2.39° 253 2.20° 2.16" 0.04 0.03 0.70 0.72
Globulin (g/dL) 3.21 3.33 2.96 3.33 0.08 0.69 0.41 0.57
Cholesterol (mg/dL) 51.3 54.4 453 47.4 1.08 0.15 0.92 0.60
Triglyceride (mg/dL) 28.0 30.9 26.4 27.5 0.51 0.11 0.65 0.86
Low density lipoproteins (mg/dL) 17.66° 19.25° 13.88° 14.5° 0.54 0.02 0.57 0.04
High density lipoproteins (mg/dL) 25.2° 26.6° 21.5° 22.1° 0.49 0.017 0.92 0.60
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1. Diets contained 70% concentrates, 15% alfalfa hay and 15% wheat straw (control); 70% concentrates + 7.5% alfalfa hay + 7.5% wheat straw + 15% Suaeda

(S15); 70% concentrates + 7.5% alfalfa hay + 7.5% wheat straw + 15% Halocnemum (H15); or 70% concentrates + 15% Suaeda + 15% Halocnemum (HS30).
a, b, ¢: Row means with common superscripts do not differ (P > 0.05); SEM = standard error of the mean.
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Table 5. Carcasses characteristics, internal organs weight and characteristics of 9-11th ribs of lambs fed by

experimental diets!

Control S15 H15 HS30 SEM P value
Carcass characteristics
Slaughter body weight (kg) 37.9 41.3 39.5 38.3 0.52 0.09
Carcass weight (kg) 18.7 204 19.7 19.4 0.30 0.22
Dressing (% of BW) 49.3 49.5 49.8 50.6 0.28 0.34
Organs weight (% of carcass)
Full gut 36.9 39.6 36.3 30.0 1.01 0.002
Empty gut 14.1% 14.5% 13.0™ 12.5° 0.25 0.009
kidney 0.50 0.50 0.49 0.55 0.01 0.22
Kidney fat 0.46 0.47 0.41 0.29 0.03 0.22
Liver 2.86 2.82 3.04 2.72 0.07 0.49
Heat 0.67 0.65 0.70 0.69 0.02 0.61
Heart fat 0.24% 0.26° 0.22¢ 0.13° 0.02 0.024
Spleen 0.23 0.22 0.22 0.21 0.01 0.92
Lung 2.70 217 2.19 2.37 0.09 0.13
Gut fat 1.89 2.36 1.75 1.73 0.13 0.31
Characteristics of the 9-11th ribs (% of the 9-11th ribs)
Weight of the 9—11th ribs (g) 323° 372%® 406° 351° 10.4 0.02
Meat weight 42.3® 38.0° 37.3° 48.2° 1.35 0.006
Subcutaneous fat weight 30.2% 34.2° 36.2° 25.2° 1.47 0.03
Weight of fat between muscles 6.59 7.45 7.07 6.98 0.29 0.80
Total fat weight 36.9% 41.6° 432 32.2° 1.48 0.024
Bone weight 20.8 20.4 19.5 19.6 0.66 0.88
Longissimus muscle weight 15.2% 16.3% 12.6° 18.6° 0.67 0.006
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1. Diets contained 70% concentrates, 15% alfalfa hay and 15% wheat straw (control); 70% concentrates + 7.5% alfalfa hay + 7.5% wheat straw + 15%
Suaeda (S15); 70% concentrates + 7.5% alfalfa hay + 7.5% wheat straw + 15% Halocnemum (H15); or 70% concentrates + 15% Suaeda + 15%

Halocnemum (HS30).

a, b, c: Row means with common superscripts do not differ (P > 0.05); SEM = standard error of the mean.
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Table 6. Chemical composition of boneless meat of the 9—11th ribs and longissimus muscle colorimeters of fattening
lambsfed by experimental diets*

Control S15 H15 HS30 SEM P value
Chemical composition of the 9-11th ribs (%)
Dry matter 54.0 56.6 57.9 52.4 0.83 0.07
Protein 19.4 18.0 17.6 21.2 0.65 0.20
Ether extract 17.8* 16.4° 13.6° 16.4° 0.42 0.001
Ash 0.59 0.58 0.59 0.65 0.01 0.057
Longissimus color parameters
Lightness (L*) 31.8° 34.6° 343 31.9° 0.44 0.03
Redness (a*) 12.1 12.25 13.1 13.4 0.22 0.13
Yellowness (b*) 6.92° 8.97° 9.39* 8.38° 0.22 0.0001
Chroma (C*) 14.1° 15.2% 16.1° 15.8° 0.25 0.01
Hue angle (h*) 29.8° 36.3° 35.6% 32,2 0.70 0.0008
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1. Diets contained 70% concentrates, 15% alfalfa hay and 15% wheat straw (control); 70% concentrates + 7.5% alfalfa hay + 7.5% wheat straw + 15%
Suaeda (S15); 70% concentrates + 7.5% alfalfa hay + 7.5% wheat straw + 15% Halocnemum (H15); or 70% concentrates + 15% Suaeda + 15%

Halocnemum (HS30).

a, b, c: Row means with common superscripts do not differ (P > 0.05); SEM = standard error of the mean.
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