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Table 1. Ingredients and calculated nutrient castefthe experimental basal dfets

Dietary electrolyte balance level (mEqg/kg)

0-14 (Starter)

15-28 (Grower)

29-42 (Finisher)

200 225 250 275 200 225 250 275 200 22250 275
Ingredient (%)
Corn grain 535 535 535 535 575 575 575 57637 637 637 63.7
Soybean meal 39.0 390 390 390 36.0 36.0 36.00 3630.0 30.0 30.0 30.0
Fish meal 1.5 1.5 1.5 1.5 - - - - 0.7 0.7 0.7 0.7
Dicalsium phosphate 1.7 1.7 1.7 1.7 163 163 1.6B63 1.6 1.6 1.6 1.6
Oyster shell 118 1.18 1.18 1.18 1.18 1.18 1.18 81.11.12 1.12 112 112
Soybean oil 1.7 1.7 1.7 1.7 1.9 1.9 1.9 1.9 1.7 1.71.7 1.7
DL-Methionine 0.26 0.26 0.26 0.26 0.2 0.2 0.2 0.2 .140 0.14 0.14 0.14
Sodium chloride 0.38 04 025 0.25 0.3 0.27 0.25250. 0.17 0.25 0.14 0.1
Sodium bicarbonate - - 0.05 0.27 0.16 - 0.21 0.42.210 0.25 0.4 0.24
Ammonium chloride 0.28 0.12 - - 0.28 - - - 0.16 D0 - -
Vitamin premix 025 025 025 025 025 025 025 025 0.25 0.25250 0.25
Mineral premix 025 025 025 025 025 025 025 025 025 02625 0.25
Builder’s sand - 0.14 036 014 035 082 063 0.4p.17 - - 0.2
Total 100 100 100 100 100 100 100 100 100 100 10000 1
Calculated analysis
AME, kcal/kg 2830 2830 2830 2830 2910 2910 2910 02912970 2970 2970 2970
Crude Protein (%) 220 220 220 220 20.0 20.0 02020.0 19.0 19.0 19.0 19.0
Lysine (%) 1.15 115 115 115 101 101 1.01 1.0089 0.89 0.89 0.89
Methionine (%) 0.48 048 048 048 044 044 044.440 039 039 039 0.39
Available P (%) 0.5 0.5 0.5 0.5 045 045 045 04945 045 0.45 0.45
Calcium (%) 1.00 100 100 100 092 092 092 09290 090 0.90 0.9
Sodium (%) 0.18 0.18 0.14 0.20 0.18 0.12 0.17 0.2615 0.15 0.20 0.20
Potassium (%) 095 095 095 095 090 090 0.90900.080 0.80 0.80 0.80
Chloride (%) 044 035 019 019 0.38 0.20 0.19 90.10.15 0.15 0.15 0.15

10, 500 and 750 phytase units of phytase/kg ofwdiet applied to each level of dietary electrolytiabee.
2vitamin supplements contributed per ton of compfetsd: Grower feed-vitamin A, 2,300,000 IU; vitani¥3, 400,000 IU; vitamin E, 1,800 mg;
menadione, 300 mg; thiamine, 150 mg; riboflavid0D, mg; vitamin B12, 3,500 mcg; pantothenic acifl02 mg; nicotinic acid, 7,000 mg;
pyridoxine, 250 mg; folic acid, 150 mg; biotin, &@y; choline, 125 g; monensin, 125 g; bacitracin-N8D.g; exthoxyquin, 20 g; DL-methionine, 275

g; and carrier, 1,000 g

*mineral supplement provided per ton of completefé®n, 35,000 mg; copper, 50,000 mg; manganes€08 mg; zinc, 30,000 mg; iodine, 600

mg; selenium, 90 mg; and diluent, 1,000 g.

ilojl sloo iz (g5ld o dleb Y Jgar
Table 2. Phytase activity in the experimental diets

Dietary electrolyte balance level Phytase level Phytase activity
(mEg/kg of diet) (FUT/Kkg) (phytase units/kg)
200 0 32.2
200 500 508.1
200 750 763.5
225 0 20.8
225 500 491.4
225 750 716.6
250 0 19.4
250 500 488.9
250 750 719.6
275 0 18.7
275 500 477.2
275 750 736.5
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Table 3. Effects of dietary electrolyte balance amdrobial phytase on the productive traits of kmochickens

Body weight Feed intake Weight gain Feed conversion  Production
DEB(mEqg/kg) Phytase (9) (g/d) (g/bird/d) ratio index
200 0 2144.4% 100.00 51.50 1.943" 264.4%
200 500 2346.38 120.64" 61.99¢ 1.946" 288.82¢
200 750 2527.31 122.18 67.07 1.823 332.1¢
225 0 2251.78 102.24 55.87 1.837¢ 276.66¢
225 500 2260.53 111.58 58.56¢ 1.906" 286.09¢
225 750 2454 .47 125.18 64.47" 1.943" 304.97
250 0 2244.0% 104.54¢ 55.2% 1.89¢" 278.04¢
250 500 2315.56 122.06 60.99° 1.999 280.2¢¢
250 750 2400.44 126.53 64.3%" 1.966 295.3%
275 0 2185.1% 107.50¢ 55.86 1.9258" 267.96
275 500 2280.53 104.48¢ 60.46° 1.729 313.16"
275 750 2414.59 123.27 64.58" 1.909" 304.08
Pooled SEM 159.53 10.96 4.36 0.110 41.22
Main effect
DEB(mEq/kg)
200 2363.7% 116.06" 61.26 1.89% 299.69
225 2329.28 113.06 59.62 1.89% 293.78
250 2322.5% 119.33 60.81 1.960 288.98
275 2293.4% 111.74 60.30 1.852% 295.88
Phytase
0 2208.79 103.83 54.86 1.893 276.01
500 2300.75 114.67 60.500 1.895 294.68
750 2449.20 124.29 65.10 1.910 308.86
Probability
DEB * * NS * NS
Phytase * * * NS *
DEBxphytase * * *

aTMeans in the same columns with different supertsdpe significantly different{< 0.05). NS: Non-significant
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Table 4. Effects of dietary electrolyte balance anidrobial phytase on the carcass characteristibsoiler chickens

DEB! Phytase Carcass Thighs Breast Back+ Liver Gizzard Bursa Heart Spleen Abdominal
(mEqg/kg) (% (%BW) (% neck  (%BW) (% %  (%BW) (% fat (% BW)
BW)? BW)  (%BW) BW) BW) BW)
200 0 60.12 19.35 19.15 21.61 2.43 2.65 0.132  0.600.083 1.33
200 500 60.76 19.69 19.14 22.03 2.46 2.83 0.126 320.5 0.094 1.42
200 750 60.74 19.27 19.16 21.30 241 2.84 0.126 070.6 0.087 151
225 0 60.10 19.76 19.46 21.62 2.36 2.76 0.192  0.54D.087 1.28
225 500 60.85 19.23 18.56 22.03 2.45 2.80 0.142 020.5 0.097 1.40
225 750 61.32 18.78 19.58 22.84 2.43 2.69 0.161 770.4 0.080 1.48
250 0 59.90 1854  19.37 21.90 2.69 2.78 0.165 0.54D.089 1.46
250 500 60.16 19.71 18.80 21.57 2.57 2.88 0.136 750.4 0.095 1.69
250 750 60.50 19.17 18.62 22.62 2.18 2.80 0.144 670.4 0.092 1.65
275 0 60.41 19.19 18.97 22.24 2.67 2.72 0.147  0.558.082 1.25
275 500 61.72 19.33 19.44 22.76 2.38 2.72 0.135 270.5 0.098 1.52
275 750 59.94 18.60 18.74 23.11 2.24 2.76 0.151 830.4 0.091 1.46
Pooled SEM 3.06 1.92 2.46 3.23 0.58 0.86 0.08 0.190.04 0.64
Main effect
DEB
200 60.58 19.09 19.15 21.65 2.43 2.71 0.128  0.580.094 1.44
225 60.67 19.30 19.17 22.10 241 2.66 0.165 0.51P.096 1.58
250 59.52 19.47 18.93 22.03 2.48 2.96 0.148  0.49D.089 151
275 60.76 1894  19.08 22.67 2.45 2.81 0.144  0.529.085 1.65
Phytase
0 60.33 19.20 19.24 21.86 2.54 2.88 0.159  0.561 093. 1.43
500 60.16 18.99 18.99 22.10 2.46 2.88 0.146  0.509.096 1.47
750 60.63 19.17 19.01 22.40 231 2.76 0.135 0.518.086 1.68
Probability
DEB NS NS NS NS NS NS NS NS NS NS
Phytase NS NS NS NS NS NS NS NS NS NS
DEBxphytase NS NS NS NS NS NS NS NS NS NS

'DEB: Dietary electrolyte balancéCarcass yields expressed as percentage of liveweint. NS: Non-significant
Data reported are means of two birds per replicate.
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Table 5. Effects of dietary electrolyte balance amidrobial phytase on weight and length differeattp of small
intestiné of broiler chickens

Relative weight Relative length

DEB? (mEq/kg) Phytase

Duodenum Jejunum lleum Duodenum Jejunum lleum
200 0 0.91 1.89 2.71 0.91 2.48 3.30
200 500 0.86 1.96 2.38 1.02 2.98 3.10
200 750 0.85 2.22 2.46 0.90 2.73 3.01
225 0 0.90 2.06 2.69 0.96 2.62 3.29
225 500 0.87 2.15 2.66 0.85 281 3.11
225 750 0.81 1.75 2.37 0.99 2.54 3.02
250 0 0.85 2.21 2.53 0.96 2.89 3.16
250 500 0.84 2.25 2.80 0.98 291 3.29
250 750 0.75 2.12 2.77 0.88 2.61 3.15
275 0 0.86 1.86 2.66 0.94 2.77 3.14
275 500 0.82 1.89 2.72 0.99 2.79 3.23
275 750 0.84 1.84 2.68 1.00 2.79 3.22
Pooled SEM 0.29 0.72 0.76 0.23 0.69 0.54
Main effect
DEB
200 0.87 2.04 2.50 1.04 2.86 3.12
225 0.86 2.01 2.59 0.93 2.67 3.12
250 0.81 2.19 2.70 0.95 2.80 3.20
275 0.84 1.96 2.69 1.01 2.78 3.20
Phytase
0 0.88 2.01 2.64 0.98 2.70 3.21
500 0.85 2.06 2.64 1.01 2.94 3.18
750 0.81 2.01 2.58 0.96 2.67 3.07
Probability
DEB NS NS NS NS NS NS
Phytase NS NS NS NS NS NS
DEBxphytase NS NS NS NS NS NS

Weight and length of different parts of small iniles expressed as percentage of live body wefgbEB: Dietary electrolyte balance. NS: Non-
significant
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Table 6. Effects of dietary electrolyte balance androbial phytase on the immune system of broiler

Anti-SRBC antibody titers during primary and

DEBY(mEq/kg) Phytase secondary injection

24 d of age 34 d of age
200 0 3.85 6.95'
200 500 4.33 8.48"
200 750 4.2¢ 8.2r
225 0 4.0% 7.058'
225 500 5.1% 8.36"
225 750 4.98 9.03
250 0 3.1% 7.10
250 500 5.09 8. 71"
250 750 5.2% 8.95
275 0 3.35 7.02
275 500 4.8% 9.1F
275 750 4.52 8.47"
Pooled SEM 0.09 0.13
Main effect
DEB (mEqg/kg)
200 4.18 7.87
225 4.69 8.1%
250 4.56 8.25
275 4.3 8.20
Phytase
0 3.60 7.03
500 4.8% 8.64
750 4.74 8.66
Probability
DEB * *
Phytase * *
DEBxphytase * *

#TMeans in the same columns with different supertsdpe significantly differenf{< 0.05). NS: Non-significant.
! DEB: Dietary electrolyte balance
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Abstract

This experiment was carried out using 1200 malesRusiler chicks to evaluate the interaction efdmttween dietary
cation-anion balance and microbial phytase on pesdoce, carcass characteristics and immune respdhsechicks
were assigned of the dietery tretements with a #&eBrial arrangement in completely randomized glesiith four
levels of dietary cation-anion balance (200, 228) and 275 mEq/kg of diet) and three levels of ob@l phytase (O,
500 and 750 phytase units/kg of diets). Resultsvelothat the dietary cation-anion balance and rhietgphytase
interaction was significantP(< 0.05) for performance traits (feed intake, femshversion ratio, body weight gain,
production index and body weight of broilers on d& of age).The interaction between cation-aniokarz® and
phytase was not significanP (> 0.05) for carcass characteristics (carcasshshigreast, back + neck, liver, heart,
spleen, gizzard, borsa and abdominal fat weightd, aso intestine weight and length of the brodbickens). The
dietary cation-anion balance x microbial phytagerarction was significanP(< 0.05) for immune system of broilers at
24 and 34 d of age. Overall, results of the prestmty indicated that variability in phytase respamperformance and
immune system of broiler chickens may be affedtegart, by differences in dietary electrolyte lksve
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