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Abstract: The effects of high Calcium {Ca, 10 and 25 g kg™") and Dietary Electrolyte Balance (DEB, 250 (basal
diet), 200 and 300 mEq kg~' (3 diets with high Na, K and Na plus K, respectively) on the performance (Weight
Gain (WG), Feed Intake (FI) and Feed Conversion Ratio (FCR)) during the starter and finisher periods (1-20
and 21-33 days of age, respectively) and plasma total Ca and electrolytes and carcass characteristics at 33 days
of age of broiler chickens were investigated. DEB treatments were prepared by the addition of NH,C1, NaHCO,,
KHCO, and NaHCO, plus KHCO; to the basal diet, respectively. High Ca diet reduced W@, FI, plasma
potassium, eviscerated carcass weight and increased FCR and plasma Ca. Altering DEB of 250 by 50 mEq kg™
mfluenced WG and FI of chickens without altering FCR, plasma total Ca and electrolytes and carcass
composition. DEB 200 mEq kg™ did not influence the performance of chickens. DER 300 mEq kg™ had a lower
WG than DEB 200 or 250 mEq kg™ during the starter period. DEB 300 mEq kg™ with high Na had a higher
WG than DEBR 200 mEq kg™ at the finisher period. DEB 300 mEq kg~" with high K had lower WG and FT of
chickens than other DEB treatments and eviscerated carcass weight than DEB 250 mEq kg™ at 33 days of age.
Tt was concluded that altering DEB within the range of 200-300 did not overcome the growth depression effect
of igh Ca. DEB manipulation influenced the performance of chickens.
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INTRODUCTION

The relationship between dietary electrolytes is one
of the man factors that mfluence the performance of
chickens (Nesheim et al., 1964; Melliere and Forbes, 1966,
Leach Jr. and Nesheim, 1972; Dewar and Whitehead, 1973;
Hurwitz et al., 1973, Mongin and Sauveur, 1977; Mongin,
1981; Johnson and Karunajeewa, 1985, Halley et al., 1987,
Hooge, 1995, 1998; Teeter, 1997; Borges et al., 20034, b,
Maiorka et al., 2004). Most of the research was associated
with those elements referred to as electrolytes, sodium
(Na), potassium (K) and Chloride (Cl). The amounts of
these electrolytes in the diet determine Dietary Electrolyte
Balance (DEB). Mongin has defined DEB as
milliequivalents (NatK) - C1) per kg diet and emphasized
the mnportance of adjusting DEB to obtamn optimum
performance. Mongin and Sauveur (1977) considered DEB
of 250 mEq kg™ as an optimum level for young chick.
Whilst, Teeter and Belay (1995) and Karunajeewa et al.
(1986) reported that an Electrolyte Balance (EB) of
150-350 mEq kg™' in chicken diets (1-21 days)
produced an optimum performance of birds. Murakami
recommended an EB between 150 and 350 mEq kg™' for

maximum bird performance. These monovalent ions are
involved in acid-base balance of body fluids, osmotic
pressure, electrical potential of cell membranes and
intracellular-extracellular homeostasis (Mongin, 1981,
Borges et al, 2003b) because they have a higher
permeability and have greater absorption than divalent
1ons such as Ca and Mg (Borges et al., 2004). However,
the optimum DEB is influenced by other cations and
anions. Melliere and Forbes (1966) observed that the
performance of chickens depended on the dietary cations:
anions ratio. They selected K, Na, Calcium (Ca),
Magnesium (Mg), Available Phosphorus (AP) and Cl as
major ions in terms of absorption and physiological
concentration and their impact on acid base balance.
Mongin (1981) demonstrated that feed ingredients are
alkalimizing for ammals whenever the ratio of fixed cations
to fixed anions is excessive (NatK+CatMg); (CIHPO,+
30,). Johnson and Karunajeewa (1985) found that the
best DEB was between 200 and 350 mEq kg~ which was
influenced by AP, K, Na and CL

Excess dietary level of Ca is known to depress growth
and feed efficiency of broiler chickens (Shafey et af.,
1990a, b, Shafey and McDonald, 1990, 1991 ; Shafey, 1992,
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1993). Dietary electrolytes appear to play a role in
mineralization of bones. Murakami et al. (2000) found that
dietary Na requirement for adequate bone mineralization
was 1.5 g kg™'. Increasing dietary content of Na
decreased ash content of bones i chickens
(Murakami et al., 1997). Excess dietary Na increases
urinary Ca excretion and causes loss of bone Ca
(Chan and Swammathan, 1998). High Na diet mnterferes
with Ca metabolism. Tn laying hens, Na ion interferes with
the supply of bicarbonate 10ns to the shell gland. Whilst,
increasing K intake in human decreased urinary Ca
excretion (Jones ef af., 1982; Lemann Ir. ef al., 1989). The
relationship between excess dietary Ca and EB has not
been fully investigated. This experiment was designed to
examine the effects of DEB balance and lugh Ca on the
performance, plasma total Ca and electrolytes and carcass
characteristics of broiler chickens.

MATERIALS AND METHODS

The effects of high Ca on the performance of broiler
chickens fed different DEB were investigated. A total of
300 days old male Cobb broiler chickens were mdividually
weighed and randomly sorted into 50 replicates to
minimize differences in body weight between replicates
with 6 birds each. They were housed in electrically heated
battery cages. Lighting was incandescent and continuous
throughout the experimental period. Five replicates were
randomly assigned to one of the starter diets to 20 days
followed by fimsher diets to 33 days of age. The
experiment was a 2x5 factorial design with factors of
dietary Ca (10 and 25 g kg™") and EB contents. The five
DEB were 250 (basal diet), 200 (basal diet supplemented
with NH,CT), 300 (basal diet supplemented with NaHCO,
(300-Na)), 300 (basal diet supplemented with KHCO,
(300-K)) and 300 (basal diet supplemented with NaHC,
plus KHCO, (300 Na+K)) mEq kg™, respectively. The
composition of the basal diets and mimerals of DEB are
shown m Table 1 and 2, respectively. The determmation
of DEB (NatK - C1), cations (NatK+CatMg) and anions
(CHAP) mEq kg™ were based on the assumption of
Mongin and Sauveur (1977) and Melliere and Forbes
(1966), respectively. Feed and water were available
ad libtium.

At the completion of the experiment, blood samples
were collected in heparinized evacuated blood collection
tubes by cardiac puncture from 8 birds for treatment. The
blood was centrifuged at 3000x=g for 15 min and plasma
collected. Plasma total Ca, Na and K were determined by
atomic absorption spectrophotometry. Plasma Cl was
determined by titration methods (Schales and Schales,

Table 1: Composition of the basal diets (g ke™!)
Starter diets
(1-20 days of age)

Finisher diets
(20-33 days of age)

Ingredients LowCa' HighCa! LowCa' HighCal
Wheat 200.00 109.10 163.90 131.70
Corn 395.90 400.00 467.70 439.10
Saybean meal 190.60 205.10 147.80 233.40
Cottonseed meal 100.00 100.00 100.00 22.80
Fish meal (65% protein) 30.00 40.00 30.00 30.00
Corn oil 23.80 48.90 29.70 45,00
Limestone 12.80 51.50 14.20 53.30
Dicalciumn phosphate 13.00 12.00 11.00 11.30
Sodium bicarbonate 4.20 5.70 3.80 2.80
Potassium bicarbonate 2.80 2.70 4.90 3.70
Ammonium chloride 0.00 1.20 0.00 0.00
Magnesium oxide 1.30 0.10 1.40 0.40
Sodium chloride 1.10 0.00 1.40 210
Premix? 2.00 2.00 2.00 2.00
DIL-Methionine 1.40 1.30 2.00 2.40
L-Lysine 1.10 0.40 0.20 0.00
Rand 20.00 20.00 20.00 20.00
Analysis

ME (keal g~')? 2.93 2.93 3.00 3.00
CP (N9%ox6.25)* 22.00 22.00 20.00 20.00
Lysine (gkg™) 12.00 12.00 10.00 10.00
Met + Cys (g kg L) 8.89 8.89 0.00 9.00
TP (gkg™)* 7.70 7.20 6.81 6.40
Na (g ke™1Y 2.00 2.00 2.00 2.00
K (gkeg™P 8.60 8.60 8.60 8.60
Ca(gkg™) 10.00 25.00 10.00 25.00
Mg (g ke™!¥ 2.97 2.97 2.97 2.97
Cl (g kg™)° 2.00 2.00 2.00 2.00
AP (g kg™ 5.00 5.00 4.50 4.50
EB (mEq kg ") 250.00 250.00  230.00  250.00
Cations 1* 925.00 1485.00 925.00 1485.00
Anions!* 347.00 347.00 318.00 318.00
Cations-anions 578.00 1138.00 607.00 1167.00

!Ca = Calcium: *The composition of vitamins and minerals in the premix
(per ton of diet; vitammin A, 6000,000 IU; vitammin D, 1500,000 IU; vitamin
E, 20,000 TU; vitamin K 1,000 mg; vitamin By, 1 mg; vitamin By, 3000
mg; vitamin By, 2000 mg; vitamin By, 10 mg; niacin, 20,000 mg; folic
acid, 500 mg; pantothenic acid 5,000 g; bictin, 30 mg; antioxidant, 60.000
mg; cobalt, 100 pprm; copper, 5,000 ppm; iodine, 500 ppm; iron, 20.000
ppm; manganese, 40.000 ppm; selenium, 100 pprm; zinc, 30.000; *ME =
Metabolizable Energy; *CP = Crude Protein; *Met+Cys = Methionine +
Cysteine; °TP = Total Phosphotus; "Na = Sodium; *K = potassium; "Mg
= Magnesium; °Cl = Chloride; AP = Available Phosphorus was
calculated on the basis of 3096 availability of phosphorus in plant products;
2ER = Dietary Electrolyte Balance (Na+K - C1) mEq kg™! based on the
assumption of Mongin and Sauveur (1977); Dietary cation
(CatNat+I(+Mg) mEq kg™ based on the assumption of Melliere and Forbes
(1966);, “Dietary anions (Cl+aP) mEq kg™! based on the assumption of
Melliere and Forbes (1966)

1941). Eight birds per diet were selected having average or
near average treatment body weight and killed by cervical
dislocation to determine processing yields and carcass
quality. Measurements were made of body Weight Gain
(WG@G), Feed Intake (FI) and Feed Conversion Ratio
(FCR = FI (g)WG (g)) from 1-20 and 21-33 days of age
(starter and fimsher periods, respectively), plasma total Ca
and electrolytes (Na, K and C1) and
characteristics. Data collected were subjected to analysis

carcass
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Table 2: Treatments and calculated minerals composition of the starter and finisher diets (gkg™)

DEB (mEq kg™)*

Treatrnents of low Calcium (Ca) diet

Treatments of high Calcium (Ca) diet

Electrolyte salts (gkg™'¥ 250 200 300 300 300 200 250 300 300 300
NH,Cl 0.0 2.69 0.00 0.00 0.00 0.00 7.00 0.00 0.00 0.00
NaHCO; 0.0 0.00 4.20 0.00 2.10 0.00 0.00 5.91 0.00 2.95
KHCO, 0.0 0.00 0.00 5.00 2.50 0.00 0.00 0.00 7.00 3.00
Minerals composition in the starter diets and finisher diets (g kg™)

Ca 10.0 10.00 10.00 10.00 10.00 25.00 25.00 25.00 25.00 25.00
Na’ 2.0 2.00 3.15 2.00 2.57 2.00 2.00 3.15 2.00 2.57
K* 8.6 8.60 8.60 10.55 9.57 8.60 8.60 8.60 10.55 9.57
cp 2.0 3.78 2.00 2.00 2.00 2.00 3.78 2.00 2.00 2.00
Dietary electrolytes in the starter diets (mEq kg™)

Cations® 925.0 925.00 975.00 975.00 975.00  1485.00 1485.00 1535.00 1535.00 1535.00
Anions’ 347.0 397.00 347.00 347.00 347.00 347.00 397.00 347.00 347.00 347.00
Cations-anions 578.0 528.00 628.00 628.00 628.00  1138.00 1088.00 1188.00 1188.00 1188.00
Dietary electrolytes in the finisher diets (nEq kg™)

Cations? 925.0 925.00 975.00 975.00 975.00  1485.00 1485.00 1535.00 1535.00 1535.00
Anions’ 3180 368.00 318.00 318.00 318.00 318.00 368.00 318.00 318.00 318.00
Cations-anions 607.0 557.00 657.00 657.00 657.00  1167.00 1117.00 1217.00 1217.00 1217.00

'DEB = Dietary Electrolyte Balance (NatK - CI) mEq kg™ based on the assumption of Mongin and Sauveur (1977); 28imilar amounts of electrolyte salts
were added to the basal starter and finisher diets at the expense of sand. Levels of Available Phosphorus (AP) and Magnesium (Mg) were 5 and 2.97 in the
starter and 4.5 and 2.97 (g kg™') in the finisher diets, respectively; *Na = Sodium; “K = potassium; *C1= Chloride; *Dietary cations (Ca+Na+K+Mg) mEq
ke™! based on the assumption of Melliere and Forbes ¢1966); "Dietary anions (Cl+AP) mEq kg™ basedon the assumption of Melliere and Forbes (1966)

of variance using GLM procedures (SAS, 1998). Where
significant variance ratios were detected, differences
between treatment means were tested using the Least
Significant Difference (LSD) procedures.

RESULTS AND DISCUSSION

The effects of dietary Ca and EB on the performance,
plasma concentrations of total Ca, Na, K and Cl and
carcass characteristics of broiler chickens are shown in
Tables 3-5, respectively. Increasing dietary Ca from
10-25 g kg™' diet significantly (p<0.01) reduced W& and
FI during starter and finisher periods of chickens and
increased FCR during the starter (p<<0.05) and the entire
experimental periods and plasma total Ca and decreased
plasma K and eviscerated carcass weight when expressed
as an absolute weight or as a proportion of live weight
(p<0.01). These results were in agreements with
Shafey et al. (1990a, b), Shafey and McDonald (1990,
1991) and Shafey (1992, 1993) who found that high Ca diet
depressed growth, feed efficiency and mcreased plasma
total Ca. The reduction in plasma K concentration was
probably due to the interference of excess Ca to
phosphorus  absorption from the gut. Reduction in
phosphorus absorption would lead to a deficiency in
available K for the bird. This suggestion is supported by
the finding of Gillis (1950) and Rinehart et al. (1968) who
reported thata reduction in bone calcification due to K
deficiency through an influence of phosphorus rather
than Ca metabolism. Altering DEB content from 250-200 or

300 mEq kg™ by increasing dietary content of Cl, Na, K
and Na plus K (from 2-3.78, 2-3.15, 8.6-10.55 and 2 and
8.6-2.57 and 9.57 g kg™, respectively) did not influence
the performance of chickens on high Ca diet. The
relationship between DEB and Ca contents was
investigated by Hulan et of. (1987) who found that the
worst and the best WG of chickens were achieved when
DEB were 174 and 215 mEq kg~ with 1.38 and 0.95% of
Ca, respectively. However, the study of Hulan et al. (1987)
was not designed to examine the relationship between
high Ca and DEB in the diet. The researchers used lower
dietary content of Ca in their study.

The optimal DEB for poultry is 250 mEq kg™
according to Mongin and Sauveur (1977) however,
optimal growth performance has been found to occur over
arange of mEq kg™, The range of DEB values used in this
trial (200-300 mEq kg ™") was in acceptable range which in
general agreement with Johnson and Karunajeewa (19853)
who reported that the best DEB value is between 250 and
300 mEq kg~ which is influenced by Ap, K+, Na+ and Cl-.
Similarly, hittle difference in the performance of chicks fed
on diets in which DEB varied from 155-300 mEq kg™
(Hulan et al, 1987). However, DEB manipulation
influenced WG and FI of chickens m this trial. The
addition of NH,Cl to the diet increased Cl from
2.0-378 g kg™' and anions by 50 mEq kg™’ and
consequently reduced the DEB wvalue from 250-200
mEq kg™ The DEB of 200 mEq kg™' did not significantly
influence chicken performance at any stage of the
experiment when compared with the control (DEB
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Table 3: Body Weight Gain (BWG), feed intake and Feed Conversion Ratio (FCR) of broiler chickens fed high Calcium (Ca) with different dietary levels
of electrolyte balance during a 33 days experimental period

Age (days)

1-20 21-33 1-33
Dietary treatments BWG (g) TFeed intake (g) FCR! BWG (2) Feed intake (g)  FCR! BWG (2) Feed intake (g) FCR!
Cafgke™
10 802.4 1111.8 1.39 998.0 1879.5 1.88 1800.4 2991.4 1.66
25 T32, 7 1067.0%* 1.46%# 869.7+* 1685.3+* 1.94 1602.4%% 2752, 4% 1.72%%
SEM? 5.4 71 0.01 10.1 253 0.02 10.0 254 0.01
DEB (mEq kg™)*
250 782.1 1090.6 1.40 953.9® 1790.8 1.88 1736.0 2881.4* 1.66
200-CL 783.5° 1112.3 1.42 909.2° 1766.7% 1.96 1692.6° 2879.1° 1.71
300-Na 753.2° 1082.4 1.44 975.3® 1845.9° 1.90 17285 2028.3* 1.69
300-K 751.6° 1075.4 1.43 854.1° 1657.9° 1.94 1610.8 2733.3 1.70
300-NatK 755.3° 1077.7 1.43 951.1% 1816.5° 1.90 1706.4 2894.2° 1.70
SEM? 8.6 11.2 0.01 16.0 40.1 0.04 15.8 40.1 0.05
Ca x DEB NS NS NS NS NS NS NS NS NS

'FCR = Feed Conversion Ratio (feed intake (g)/weight gain (g)); 2Standard error of mean; *Dietary electrolyte balance (NatK - CI) Meq kg™ based on the
assumption of Mongin and Sauveur (1977); 250 (mEq kg™*) = Basal diet; 200-Cl (mEq kg™') = NH,CL was added to the basal diet; 300-Na (mEq kg™
= NaHCO; was added to the basal diet; 300-K (mEq kg™') = KHCOQ; was added to the basal diet; 300-Na plus K (mEq kg™!) = NaHCO; and KHCO; were
added to the basal diet; **Significant difference (p<0.01); “~*Means within column followed by different superscripts are significantly different (p<0.05)

Table 4: Plasma analysis of broiler chickens at 33 days of age fed different dietary levels of Calcium (Ca) and electrolyte balance

Na' K cr Total Ca'
Dietary treatments mmol L™
Ca(gkg™)
10 144.6 4.94 1187 2.29
25 141.7 4.10%* 114.5 3.28%*
SEM! 34 0.11 1.5 0.12
DEB (mEq kg™
250 141.2 4.43 114.8 2.75
200-C1 141.3 4.26 122.6 2.78
300-Na 145.9 4.58 116.9 2.83
300-K 143.9 4.75 111.9 2.83
300-Na plus k 143.6 4.70 116.2 2.69
SEM! 54 0.18 2.4 0.19
CaxEB NS NS NS NS

"Na = sodium, K = potassium, C1= Chloride, Total Ca = Total Calcium; 2Standard error of mean; *Dietary electrolyte balance (Na+K - CI) Meq kg™ based
on the assumption of Mongin and Sauveur (1977); 250 (mEq kg™") = Basal diet; 200-C1 (mEq kg™') = NH,CL was added to the basal diet; 300-Na (mEq
kg™') =NaHCO, was added to the basal diet; 300-K (mEq kg™!) = KHCO, was added to the basal diet; 300-Na plus K (mEq kg™") =NaHCO, and KHCO,
were added to the basal diet; ""Significant difference (p<0.01); **Means within column followed by different superscripts are significantly different (p<<0.05)

Table 5: Carcass characteristics of broiler chickens at 33 days of age fed different dietary levels of Calcium (Ca) and electrolyte balance
Body composition

Live body weight (g kg™!) Eviscerated carcass (g kg™)
Dietary Live body Eviscerated Abdominal Eviscerated
treatrnents weight (g) carcass (g) fat Neck carcass Thigh Drums Wings Breast Back
Cafgks™)
10 1741.7 1209.3 10.9 30.1 694.4 157.8 1421 107.9 288.6 2443
25 1594, 2%% 1133.5%* 9.4 31.6 TIL.6G%* 150.7 141.5 103.4 295.8 251.2
SEM! 223 15.3 23 1.3 4.2 4.3 31 2.9 54 4.5
DEB (mEq kg™’
250 1706.7 1191.5 12.9 29.0 699.9 156.1 142.2 109.7 287.3 244.5
200-ClL 1669.6% 1171.9® 93 328 702.1 152.4 141.0 103.2 294.8 248.5
300-Na 1709.0° 1217.2% 12.0 30.8 713.8 154.8 140.8 107.4 290.4 246.4
300-K 1592.7 1118.1° 7.7 323 702.6 1521 141.5 104.9 294.0 250.6
300-Na plus K 1656.1% 1157.5% 93 203 698.7 155.4 143.4 103.2 294.6 248.9
SEM! 352 243 36 2.0 0.7 0.8 4.9 4.5 8.6 7.2
CaxEB NS NS N8 NS NS NS NS N8 NS N8

!Standard error of mean; “Dietary electrolyte balance (Na+K - Cly mEq kg™ based on the assumption of Mongin and Sauveur (1977); 250 (mEq kg™!) = Basal
diet; 200-Cl (mEq kg™") = NH,CL was added to the basal diet, 300-Na (mEq kg™") = NaHCO; was added to the basal diet; 300-K (mEq kg™') = KHCO; was
added to the basal diet; 300-Na plus K (mEq kg™!) = NaHCO; and KHCO, were added to the basal diet; ""Significant difference (p<0.01); **Means within
column followed by different superscripts are significantly different (p<0.05)
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250 mEq kg™"). However, chickens fed the DEB of
200 mEq kg™ had lower WG and FI, albeit non-
significantly during the fimsher stage when compared
with the 250 mEq kg™ (control diet).

The addition of NaHCO,, KHCO, or NaHCO, plus
KHCO, to the basal diet mcreased dietary cations and
DEB by 50 mEq kg™ These diets had the same DEB value
of 300 mEq kg ™" but affected the performance of chickens
differently. The effects of DEB appeared to be related to
the ion used and stage of growth. Chickens fed the EB of
300 mEq kg™ diets had significantly (p<0.05) lower WG
than those fed the DEB of 200 and 250 mEq kg™ during
the starter period. Chickens fed the DEB of 300-Na
mEq kg™ had significantly higher WG than those fed the
DEB of 200 mEq kg™ at the finisher period. Increasing
dietary K from 8.6-10.55 g kg™ by the addition of KHCO,
without altering dietary Na content of 2 g kg™ had a
negative mpact on the WG and FI of chickens at the
finisher period when compared with those fed the
other 300 mEq kg™ diets. However, there was no
significant difference 1  chicken performance among
the 300 mEq kg™ diets during the starter period. Chickens
fed the DEB of 300-K mEq kg~ had significantly (p<0.01)
lower FI during the fimsher period and eviscerated
carcass than those fed the control (250 mEq kg™") and WG
and FI than any other diet during the entire experimental
period. These findings were in general agreement with
Rondon who found a variation in the best DEB depending
on the manipulated ion. These researchers reported  that
the best DEB was of 250 mEq kg™ when Na levels
varied and 319 mEq kg™ when the manipulated ion was
K+ Whilst, the extent of live weight reduction from
feeding diets with an EB >300 meq kg ' depended on the
type of cation added to the diet (Na or K) and the range of
the Na:K ratio for optimum growth was 0.5-1.8 (Johnson
and Karunajeewa, 1985). Changes in the response of
chickens to DEB-K during stages of growth (starter vs.
finisher periods) are more likely related to age-change in
their nutritional requirements. Different dietary levels of
electrolytes are recommended at different stages of
growth of chickens. NRC (1994) recommends 3, 2, 2 and 2,
3,1.5g kg™" for for Na, K and Cl of from 0-3 and 3-6 weeks
of age, respectively. This suggestion is supported by
Borges who reported an EB of 251 mEq kg™ in pre-starter
diets. Also, Rondon found that optimum DEB varied
between 250 and 319 mEq kg~' for WG and FCR,
respectively when evaluated the performance of broiler up
to 7 days of age. Using regression analysis, Borges ef al.
(2003b) predicted that ideal DEB for WG and FCR
were 186 and 197 mEq kg™ from 0-21 days of age and 236
and 207 mEq kg~ of feed from 0-42 days, respectively.
Dietary DEB did not influence plasma total Ca and
electrolytes and weight of abdominal fat or neck as a

proportion of live weight and eviscerated carcass
proportions of thugh, drums, wings, breast and back. The
effects of DEB on plasma electrolytes were in agreement
with Johnson and Karunajeewa (1985) who found that
varying dietary total cation-amon balance from 327-700
and EB from 29-553 mEq kg™ did not influence plasma
concentrations of Ca, Na, K and Cl m chickens. Also,
Borges et al. (2003b) reported that no difference in blood
Na, K and C1 of chicken when DEB ranged from
40-340 mEq kg™ diet. The effects of DEB on carcass
characteristics were m agreement with Borges et al.
(2003a) who reported that DEB of 0, 120, 240 and
360 mEq kg™ diet did not influence carcass characteristics
of chickens at 42 days of age.

CONCLUSION

Tt was concluded that altering dietary Ca (from
10-25 g kg™') and DEB (from 250 by £50, 200-300 mEq
kg™ significantly influenced the performance of
chickens. Tncreasing dietary Ca from 10-25 g kg™ diet
reduced performance, eviscerated carcass weight, plasma
K and increased plasma total Ca of chickens. The effects
of DEB appeared to be related to the ion used and stage
of growth. Chickens fed the DEB 300 mEq kg™ treatments
had lower WG than those fed the DEB 200 and
250 mEq kg™ during the starter period. Chickens fed the
DER 300 mEq kg™ with high Na had a higher WG than
those fed the DEB 200 mEq kg™ at the finisher peried.
DER 200 mEq kg™ did not influence the performance of
chickens at any stage of the experiment. DEB 300 mEq
kg™ with high K reduced WG and FI of chickens during
the entire experimental period when compared with other
DEB treatments. DEB did not influence carcass
characteristics and plasma total Ca and electrolytes.
Dietary Ca and DEB did not influence weights of
abdominal fat and carcass composition.
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