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Table 1. Ingredients and chemical composition of the basal diets

Ingredients (%) Starter (1 to 10 Grower (11 to 24 Finisher (25 to 42
days) days) days)
Corn grain 53.214 54.140 59.821
Soybean meal (44%) 40.120 39.483 34.031
Soya oil 1.567 2.304 2.290
Di-calcium phosphate 2.255 1.946 1.801
Calcium carbonate 1.182 0.970 0.959
DL-methionine, 98% purity 0.390 0.249 0.214
Vitamin and mineral premix 0.500 0.500 0.500
L-lysine 0.350 0.051 0.036
Salt 0.221 0317 0.321
NaHCo3 0.200 0.039 0.270
Total 100 100 100

Chemical composition

Metabolizable energy (kcal/kg) 2920 2980 3040
Crude protein (%) 22.43 21.93 19.84
Crude fat (%) 3.87 5.31 7.12
Fiber (%) 3.97 3.69 3.42
Calcium (%) 0.87 0.87 0.83
Available phosphorus (%) 0.48 0.43 0.41
Ammonium (%) 0.23 0.23 0.23
Sodium (%) 0.16 0.16 0.15
Methionine (%) 0.66 0.54 0.48
Methionine + cysteine (%) 0.95 0.83 0.75
Lysine (%) 1.32 1.12 0.98
Arginine (%) 1.34 1.34 1.19
Tryptophan (%) 0.24 0.23 0.21
Tyrosine (%) 0.98 0.89 0.81
Threonine (%) 0.73 0.72 0.65

Vitamin premix per kg of diet contains: Retinol 9000 IU, alpha-tocopherol acetate: 36 IU,
Cholecalciferol: 2000 IU, cyanocobalamin: 15 mg, Riboflavin: 6/6 mg, calcium Pantone: 8.9 mg, Niacin:
30 mg, Colin — chloride 625 mg, biotin: 1.0 mg, thiamine: 75.1 mg, Pyridoxine, 3 mg, folic acid: 1 mg,
menadione: 2 mg, antioxidants (ethoxy Queen): 100 mg.

Mineral premix per kg of diet contains: manganese: 248 mg, Zinc 211 mg, copper: 25 mg, Iron: 125 mg,
Iodine: 5.2 mg, Selenium:5.0 mg.
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Fig. 1. Effect of different levels of betaine on weight gain and feed intake (g/bird/d) in broilers under heat
stress (from days 25 to 42 for 17 days)
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Fig. 2. Effect of different levels of betaine on feed conversion ratio in broilers under heat stress (from
days 25 to 42 for 17 days)
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Table 2. Effect of different levels of betaine on relative weights of gastrointestinal organs in broiler
chicks under heat stress (from days 25 to 42 for 17 days)

Organ relative weight (% of live weight)

Duodenum Jejunum Ileum Pancreas Gizzard
0.0 (Control) 1.23 1.52 1.34 1.15 1.84
) 0.05 1.18 1.49 1.37 1.13 1.73
Betaine (%) 0.1 1.16 1.47 1.40 112 176
0.2 1.16 1.45 1.33 1.12 1.18
SE 0.01 0.01 0.02 0.01 0.02
P value 0.2 0.45 0.56 0.84 0.33
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Table 3. Length of intestine parts (cm) in broiler chicks fed different levels of betaine under heat stress
(from days 25 to 42 for 17 days)

Betaine (% of diet) Duodenum Jejunum Ileum
0.0 (Control) 17.73 41.9 4.36
0.05 15.84 41.93 42.22

0.1 21.80 38.00 40.16

0.2 18.35 41.20 40.43

SE 0.99 0.84 0.60

P value 0.18 0.31 0.63
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Table 4. Morphological characteristics of different intestinal parts of broiler chicks fed different levels of
betaine under heat stress (from days 25 to 42 for 17 days) at 42 day of age

Muscle layer

Betaine (% of Villus length Villus width ~ Crypt depth . Goblet cells
dict) (um) (um) (um) (RICkNESS pumber (mm?)
(um)
Duodenum
0.0 (Control) 1142.20 153.00 166.20 193.00 650.80
0.05 1199.00 156.50 168.00 200.00 646.20
0.1 1098.40 149.00 168.60 196.60 658.60
0.2 1163.60 145.20 159.20 185.60 642.20
SE 21.36 1.76 1.81 2.19 6.61
P value 0.45 0.13 0.22 0.1 0.85
Jejunum
0.0 (Control) 928.80 159.00 170.00 196.60 743.00
0.05 988.25 156.70 173.75 165.00 735.20
0.1 986.00 164.80 171.60 181.60 737.40
0.2 979.00 161.80 171.60 170.60 714.20
SE 3.33 1.58 1.35 2.45 6.28
P value 0.81 0.34 0.9 0.09 0.39
0.0 (Control) 735.00 171.20 85.60° 156.60 935.40
0.05 727.50 175.00 83.75¢ 158.70 923.25
0.1 726.80 172.40 72.40° 156.00 912.80
0.2 737.20 170.20 81.80° 160.40 922.40
SE 4.56 1.30 1.69 1.66 9.3
P value 0.81 0.66 0.009 0.79 0.85

The means with different superscripts in each column and parameter are significantly different (P<0.05)
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Abstract

This study was conducted to determine effects of betaine supplementation on growth
performance and intestinal morphology of broiler chicks subjected to heat stress condition.
Two hundred day-old male broiler chicks (Ross 308) were used in a completely randomized
design with four dietary treatments. Each dietary treatment replicated five times with 10 birds
per replicate. The dietary treatments consisted of a basal diet and the basal diet supplemented
with 0.05, 0.1 and 0.2 % of betaine. The experimental diets were offered to chicks under heat
stress condition (32+1°C from 9 AM to 5 PM) during the final period of rearing (25 to 42 days
of age). The results did not show any significant effect for the dietary treatments on feed intake
and body weight gain, but betaine addition at the levels of 0.1 (2.001) and 0.2% (1.98)
decreased feed conversion ratio compared to the control (2.06) group (P=0.08). Crypt depth of
ileum was lower in chicks fed diet with 0.1% betaine (72.40 pm) than the control (85.60 pm)
(P<0.05). Furthermore, consumption of 0.05 (165 pm), 0.1 (181.60 pm) and 0.2% (170.60
pm) betaine decreased the muscle layer thickness of jejunum numerically as compared to
control (196.60 um) (P=0.09). In conclusion, dietary betaine inclusion at the levels of 0.1 and
0.2% improved the gut status and performance of broilers under heat stress by reduction in the
ileum crypt depth and jejunum muscle layer thickness.
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