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Effects of Dietary Salt Levels on the Performance in Laying Hens and Broilers

J. Hwangbo', E. C. Hong', W. G. Nho’, B. S. Lee,’ H. D. Bae',
N. J. Choi', J. Y. Chung’, H. K. Kang’, A. R. Jang’ and B. S. Park*’

'National Livestock Research Institute, "Korean National Agricultural College, *Extension Planing Division, RDA,

“Division of Animal Resource Science, Kangwon National University, °Korea Food Research Institude

ABSTRACT Two experiments were conducted to evaluate the effects of dietary salt levels on the performance in laying
hens and broilers. In experiment 1, 108 Avian broilers of 21 days age were conducted to evaluate broiler's performance. The
broilers were divided into 6 treatment groups with 6 pens (3 broilers/pen), and fed diets with different levels of salt with
0.25 (control), 0.5, 1.0, 1.5, 2.0 and 2.5%, respectively, for 3 weeks (3~5 weeks). The feed intake was not affected by the
treatments. However, moisture content in feces was increased as increasing levels of dietary salt (P<0.05). In experiment 2,
135 ISA Brown laying hens were used to evaluate on performance of laying hens. The dietary supplementation of salt levels
were prepared at 0.25 (control), 1, 2, 3 and 4%, respectively, for 4 weeks. Feed intake was decreased as increasing the dietary
salt levels during the experiment (P<0.05). Particularly, it was lower in 3% and 4% salt level treatments compared with the
control (P<0.05). As expected, water intake was increased as increasing the dietary salt levels (P<0.05). Therefore, the present
results could indicate that dietary salt content need to be considered for broilers and laying hens.

(Key words: salt, performance, moisture, broilers, laying hens) '
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Table 1. Formula and chemical composition of broiler diets
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Dietary salt levels, %

Ingredients(%) 0.25

(Control) 0.5 1.0 1.5 2.0 2.5
Com 60.00 59.75 59.25 58.75 58.25 57.75
Soybean meal 32.00 32.00 32.00 32.00 32.00 32.00
Soybean oil 3.0 3.0 3.0 3.0 3.0 3.0
Limestone 2.0 2.0 2.0 2.0 2.0 2.0
Tri-calcium phosphate 1.25 1.25 1.25 1.25 1.25 1.25
DL-methionine 0.5 0.5 0.5 0.5 0.5 0.5
L-lysine 0.5 0.5 0.5 0.5 0.5 0.5
Vitamin premix' 0.5 0.5 0.5 0.5 0.5 05
Salt 0.25 0.5 1.0 1.5 2.0 25
Total 100.00 100.00 100.00 100.00 100.00 100.00

Chemical composition

ME (kcal/kg) 3,135 3,126 3,109 3,092 3,083 3,057
CP (%) 20.10 20.08 20.04 20.00 19.96 19.90

' Provided following nutrients per kg of diet :

vitamin A, 12,3000 IU; vitamin Ds, 2,500 IU; vitamin E, 20 IU; riboflavin, 5.6 mg;

pyridoxine, 1.6 mg; vitamin By, 14 mg; niacin, 30 mg; panthothenic acid, 12 mg; folic acid, 1.0 mg; biotin, 0.12 mg.

% Calculated values.
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Table 2. Formula and chemical composition of laying hens

diets
Dietary salt levels (%)
Ingredients 6.25
(Control) ! 2 3 4
Cormn 65.00 6500 64.00 64.00 63.00
Soybean meal 15.00 15.00 1500 15.00 15.00
Wheat bran 10.00 10.00 10.00 10.00 10.00
Vitamin premix’ 050 050 050 050 050
Limestone 775 7.00 7.00 600 6.00

Tri-calcium phosphate 1.00 100 100 1.00 1.00

DL-methionine 050 050 050 050 050
Salt 025 1.00 200 300 4.00
Total 100.00 100.00 100.00 100.00 100.00

Chemical composition

ME (kcal/kg) 2,680 2,680 2,643 2,643 2,610
CP (%) 1400 1400 1392 1392 13.84
Ca (%) 412 444 428 419 402
P (%) 048 045 040 047 051

Provided following nutrients per kg of diet : vitamin A,
12,3000 IU; vitamin Ds;, 2,500 IU; vitamin E, 20 IU;
riboflavin, 5.6 mg; pyridoxine, 1.6 mg; vitamin B, 14 mg;
niacin, 30 mg; panthothenic acid, 12 mg; folic acid, 1.0 mg;
biotin, 0.12 mg.

2 Calculated values.
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Table 3. Effects of dietary salt levels on performance in broilers (3~5 weeks)

Dietary salt levels (%)

Traits
0.25 0.5 1.0 1.5 2.0 2.5
Initial weight (g) 629432 651+10 650+19 633£17 641+13 635+10
Final weight (g) 1,664458 1,730429 1,683£79 1,682422 1,677+80 1,617+36
Weight gain (g) 1,035+49 1,079+53 1,033£77 1,048+31 1,037+71 982+43
Feed Intake (g) 1,834+33 1,974+48 1,896+58 1,899+48 1,822476 1,850+28
Feed/gain 1.77+0.06 1.83+0.04 1.84+0.09 1.81+0.06 1.7630.08 1.88+0.05
' The data were presented as means + SE.
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Table 4. Effect of dietary salt levels on feed intake in laying hens
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Dietary salt levels (%)

Weeks 0.25
(Control) ! 2 3 4
g/d/bird
1 112493 116+8.5 10448.6 103+10.5 108+6.7
2 11746.4 109+8.0 116+4.4 98+ 7.1 98+7.9
3 119+4.3 11247.4 100+6.2 115+ 5.2 9549.1
4 112+6.7 108+6.2 112477 102+ 49 10445.7
Overall 11543.9° 111£3.0® 107+2.8% 104+ 2.4° 1013 .8°

** Means+SE with different superscripts in the same row differ significantly (P<0.05).
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Table 5. Effects of dietary salt levels on the fecal excretion and moisture contents of excreta in broilers

Dietary salt levels (%)

Traits 0.25
0.5 1.0 15 20 25
(Control)
Excreta output (g/d) 158 +11° 172 221* 199 +18° 222 +13" 260 £35° 333 £27°
Excreta moisture (%) 72.8:1.6° 744+ 207 769+ 1.9° 80.2+2.8™ 83.8£2.1° 86.2+3.1°

abc

Means + SE with different superscripts in the same row differ significantly (P<0.05).

0.25%{moisture 78.1%)

TN
R

4%(92.5%)

Fig. 1. Effects of dietary salt levels on the excreta moisture in laying hens.
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Table 6. Effects of dietary salt levels on the water intakes and moisture contents of excreta in laying hens

Dietary salt levels, %

Traits
0.25 (Control) 1 2 3 4
Water intake (mL/d/bird) 215 £21.4° 261 £23.0° 364 +31.1° 459 +34.1° 497 +24.9°
Excreta moisture(%) 781+ 1.2° 83.0+ 1.3 87.2+1.8™ 90.3+ 1.5° 92.5+1.3¢

¢ Means+SE with different superscripts in the same row differ significantly (P<0.05).
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Table 7. Effects of dietary salt levels on egg production in laying hens

Dictary salt levels (%)

Weeks
0.25 (Control) 1 2 3 4
0 84.4+2.1" 85.7+1.9 83.2£24 80.5+3.1 84.6+1.9
1 - 824405 84.2+0.7 85.4+0.7 83.7+0.9 85.9+0.6
2 83.7£1.2 82.2+1.8 83.2+14 82.1£2.1 83.6+1.6
3 84.4+1.3 83.1+1.5 81.8+1.6 82.1£2.0 83.6£1.2
4 83.4+0.5 84.9+0.8 84.6+0.6 82.1+0.7 85.2+0.6
Overall 83.71.1 84.0+1.3 83.6+1.3 82.1£1.8 84.6+1.2

' The data were presented as mean+SE.

e zbz} 1,035, 1,079, 1,033, 1,048 1,037, 982 go &2 Al2u)
FE F= 7k WE F93 2ol7t gtk 2 AW
LA Bie] 7 dko] 728, 744, 76.9, 80.2, 83.8
R 86.2%= ALEY i FFo] FUH ue} SUlslg e
H(P<0.05), AW TS| YF Kro R HA HEAS
AATh A1 2014 E 6233 2] ISA Brown A&7 13545
A xORHE3)E 4:7F FAISIATE % gHae] 0.25%8]
AR E TR 3t AETE 1, 2,3, 4%2 48 =
Bl ‘Jrl’rﬁd‘ﬂr A E717H4F) B2 dLHTF S AR
A gke 2471 115, 111, 108, 104 2 101 go 8 J& 7t
vﬂ%“ﬂ whel Abg el Fadtslen, 53] 33 4%
Aol 2ol Bla) 24stg thHP<0.05). Alekg-o 7t
Z} 82.4, 84.2, 85.4, 88.7, 85.9%% A7t o)A Rlo|&=
AT EFEFE A8 Tl w3 LY 215, 261, 364,
459 2 497 mLE Z7}8k (P<0.05), W A A L4
ol Zrtel] uhet AA Frlsle S<tonk 44 #EAT
T AT ol2d HPZAFNA B AR g A
Aol el A Y vAA g AT

olEEs

Association of Official Analytical Chemists 1990 Official me-

thods of Analysis, 15th Ed (Washington, VA, AO, AOAC).

Barlow JS, Slinger SJ, Zimmer RP 1948 The reaction of

Growing Chicks to Diets Varying in Sodium Chloride
Content. Poultry Sci 27:542.

Cunha TJ 1983 Sodium in Animal Nutrition. In Sodium and

Potassium in Animal Nutrition, National Feed Ingredients

Association, West Des Moines, 1A. pp. 1-100.

Draper CI 1945 Processed garbage meal in the chick ration.
Poultry Sci 24:442-445,

Dilwrth B, Schultz CD, Bushong RD Jr, Day EJ 1979 Effect
of dietary sodium chloride and environmental temperature
on the laying hen. Poultry Sci 51:1802(Abstr).

Duncan DB 1955 Multiple range and multiple F test. Biometrics
11:1.

Heuser GF 1952 Salt Additions to Chick Rations. Poultry Sci
31:85.

Hoshit H, Yoshida M 1981 Variation of chemical composition
and nutritive value of dried samples of garbage. Jpn Poultry
Sci 18:145-150.

Lipstein B 1985 Evaluation of the nutritional value of treated
kitchen waste in broiler diets. Proc of the 17th World
Poultry Science Helsinki, pp.372-374.

Lipstein B 1985 The nutritional value of treated kitchen waste
in layer diets. Nutr Rep Int 32:693-698.

NRC 1994 Nutrient Requirements of Poultry. 9th rev ed.
National Academic Press, Washington DC USA.

The National Academy of Sciences 1980 Mineral Tolerance of
Domestic Animals. Washington DC pp. 441-458.

SAS/STAT 1996 SAS user's guide. Release 6.12 edition, SAS
Institute. Inc., Cary, NC.

Soliman AA, Hamdy S, Khallel AA, Abaza MA, Akkada AR,
El-Shazly K 1978a The use of restaurant food waste in
poultry nutrition. [. Effect on growing chicks. Alex J Agric
Res 26:489-499.

Soliman AA, Khaleel AR, Handy S, Abaza MA, El-Shazly K,




202 U F 5:a%e] g9 Jagd uAE 97

Abou Akkada AR 1978b The use of restaurant food waste
in poultry nutrition. II. Effect on laying hens. Alex J Agric
Res 26:501-514.

Susan E Aiello, Asa Mays, Cynthia M, Kahn MA 2003. The
Merck Veterinary Manual(8th Ed.), Toxicology. Salt toxi-
city.

Add 1997 S4E 28719 Algs ek
147-155.
A3 1997 24

132.

2049 5

2g7]9] Abg3} Wk A 6:130-

=

A7 AT 1982 A FE) YoM Zg F Q1] I
of &I AT M. AR Wie] 24, A R &F FEL
F3Ago] Badee] 243 goof g mA &
kol A3 AL - 2AEBR] 24:239-247.

243 @715 1997 Hofl oM 2% HEre T Nest

FAAFE ATIE Aol B AT F=E

2 o

]
Z2AA A 1999 Yo 2A10] ALEE) o] 8 7)<« 18-27.
SARATA 2002 FEALSRZ(LE).

AR 1997 SA &7 Fo]7] RN AFAAAF.



