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Effects of Heat Stress and Extra Salt Addition on Acid-Base Balance,
Water Intake and Egg Quality in Layers
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Department of Animal Science, Chungnam National University, Daejeon 305—764, Korea

SUMMARY

An experiment was conducted to investigate the effects of adding extra dietary salt on the blood
acid-base balance, water intake and egg quality in heat stressed layers.

Eighteen 44-wk-old brown commercial layers(Dekalb Warren) were randomly alloted to 025 and
0.75% dietary salt treatments, with nine replicates per treatment and one bird per replicate. After 3
d of preliminary period at 13~16C(normal temperature), layers were subjected to 3 d of collection
period. Then the room temperature was raised to 33~35C(hot temperature), and another 3 d of col-
lection period was followed. The experiment was designed as a 2X2 factorial and analyzed as such.

The ANOVA test and comparison among treatment means were done at 5% probability levels. Re-
sults obtained were summerized as follows.

1. The heat stressed layers decreased feed intake, and increased water intake and excreta moisture
content significantly. The addition of extradietary salt significantly increased excreta moisture co-
ntent. )

2. The heat stressed layers showed significantly higher bloed pH and lower pCO: values than the
control birds. However, the addition of extra salt did not change any acid-base variables.

3. The egg weight and shell quality decreased significantly, and haugh unit increased significantly
by the heat stress. However, these values were not affected by the salt addition.

In summary, the heat stressed layers displayed respiratory alkalosis and poor egg quality, as expec-

ted. However, the addition of extra salt to the diet failed to alleviated the heat stress in this layer
experiment.

(Key words : Acid-base balance, Dietary salt, Egg quality. Heat stress, Layers, Water intake)
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Table 1. Composition of diets used in the experi-

ment
Ingredients Salt level
025% 0.75%
%
Com 65.00 65.00
Soybean meal 20.00 20.00
Wheat bran 4.75 425
Salt 025 0.75
Calcium phosphate 120 1.20
Limestone 850 850
Vit-min. mixture! 0.30 0.30
100.00 100.00
Chemical composition® )
ME, Kcal/kg 2685 2679
Crude protein, % 1527 15.19
Ca, % 356 3.56
P, % 059 0.59
Na, % 0.13 0.32
K % 0.66 0.66
Cl, % 0.19 049
Na+K-Cl, meq/kg 172 170

! Vit-min. mixture contained followings per kg : Vita-
min A, 2,000,000IU ; vitamin D;, 400,000ICU : vitamin
E, 900IU ; vitamin Ks, 200mg ; thiamin, 100mg ; ribo-
flavin, 1.2g 5 vitamin Bs, 200mg : vitamin By, 1.5mg:
niacin, 2g s folacin, 60mg ; choline-Cl, 30g ; Ca-phan-
tothenate, 1.5g ; Mn, 12g 5 Fe, 4g: Cu, 500mg : Zn, 9
g+ Co, 100mg : iodine, 200mg ; dried yeast, Zbg.

% Based on feed compostion tables in NRC(1984)

159 442& AN, 252 UES 3A@
16 §%¢) Febad WE gAolxe] RAad A
Baisiont Y ge AT ARAHTA Ve
oz s

MAES £E 4L Y BNTER09 : 00~17

L0 %G MAEE Ead 1Y o1 A
Hatol naRTl QCAA 8N BEAY F 2
9 AgBE FFs] THAG

2) 4& 9 3d3d HA
T2 FHE ARE g AFsoq TSt @

z ’él%‘ F 2T A=A 3PS (kg/or) E ZA 3}
R, ATE G339 tripod micrometer2 AW S
23389l Haugh unite 3% 423 Jdvans
o]-8-31 41 Haughe] ¥ (1937 - HU.=100log(H—1.7W
T4+76))e] gate] AdFRTh 13 dte TY
& 9 RAE AFF AL AF FURY YL %
71'E micor-dial gaugeZ &3 3tA )

3) B AAS Ay
&% 12AY FF ¥ heparing HT FA}7
2 4 23AY g A oF 0.7née] HPL A
3o} 4C2 Byt BEA A2UIV)2EZ 2%
B A Blood gas analyzer(Corning 175)2 pH, pCO,,
HCO;~ 2 base excess® 45 Qrh

4) FAA
BE Z3= MSTAT(1985) 4 packageE A48}
A 5% FEAN BEIEHE dAFey, 2 ¥F
e} §94 A% 2 Duncan’s new multiple range test
(Duncan, 1955)& AMg-3tich pHghe F40]L%E
(H+)Z wp3rolq £

. &3 o E&
1. AR M2t S5zt 4 sjAdE9
B g

At AHAFS I stresso] 98t S84 7
23PeH, £F9 FH delode 4 T =
FolA Atg ATl 92 A Rtth(Table 2).
B HAFAN Alw HFH o] A E AL Teeter
5(1985), Bottjes} Harrison(1985b) £9] Az}t g3
=, sykes $(1977) & 12 stressE W2 ®Hel Alx
AAZ AT €% F718 Folmzy AL =iL
£o13HA 3r] 9sty Alg HHFE FaAdz
Ak AFe Fo ZEale] st Dilworth (19
72)& 024% <} 0.75% 2] B FEOA A1y HAHF
o] Wyl ity & 487 598 A8 2w
¥t At £7 Junqueira 5(1984)2 037% 9} 1.11% <]
&7 A7tAM Atg AFFY 43 Ao sy
=3

-312-



SFFS AR &F £&4 FA) 2L A
TN fedoz Frtstdch(Table 2). 239 37}
Fd€ 4L 51e BFAAN S5 /A4 A
ol& vehlla] ggtth 23y 075% 2 F9] 93
o Aedde EFF] Ut Frste FFARx
LM E S4F0] ti ALEHE A¥E B

, 53 L2Me XY RELAI} WF E
vGeERY 334 AAL welst abe A& ¢ F
AN e AYTFAME JAHAE vl Ze] &
F%o] foatA 718k, Van Kampen(1974)2

Table 2. Effects of salt level and temperature on feed
and water intakes, and excreta moisture con-

tent in layers

Salt level
Items Temperature
0.25% 0.75%
) Normal 12817+ 12532* 126.74*
Feed + 517 £ 638
intake Hot 80.74° 77.56° 79.15
(g/v/d) + 490 + 362

Mean 104.45 101.44
Normal 16529 19376 179.53

Water + 851 &+ 911
intake Hot 30678  28814°  29746%
(g/v/d) +4409 +2534

Mean 236.04 240.95

Normal 131° 1.58° 145
Water/ + 010 + 010
Feed Hot 7P 371 374*
ratio + 042 + 0
(g Mean 254 265

Normal 7657  8021® 7839
Excreta + 049 + 170
moisture  Hot 7965® 8275 81.20*
(%) + 218 £ 094

Mean 78.11% 81.48°

! X+SE
% ® Means with no common superscripts among 4 cells
are significantly differnet(P{05).
ABPLO5
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Table 3. Effects of salt level and temperature on the
blood acid-base balance in layers

Items Temperature Salt level Mean
025%  075%
Normal 7301 7306 7304
+0021  +0021°
pH? Hot 73690 7385  7377*
+0017  +0021
Mean 7335 7346
Normal  5472* 5368  54.20°
+168  +174
pCO; Hot 4909° 4761 4835
(mmHg) +£121  +129
Mean 5191 50.64
Normal 2688 2672 26.80
B +049  +076
HCOs Hot 2830 2847 2848
(mM/L) +085  +£097
Mean 2859 2759
Normal —03%° —036® —037
Base +0385 +1.05
excess Hot 258® 312 2.85*
(mM/L) +101  +125
Mean 109 138
! X+ SE.

*®Means with no common superscripts among 4 cells
are significantly different(P{05).

* K05

2 All pH values were converted to (H*) and analyzed
as such.
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Table 4. Effects of salt level and temperature on va-
rious egg parameters in layers

Salt level

Egg Temperature T 7o% Mean

Normal 6393' 6253  6334°

+105 +101

Weight Hot 6060 6157 6102
® +079 +117

Mean 6236 6206

Normal 1029 1021  1026°
Shell weight? £011  +0I11
[Egg weight  Hot 982 1005 992
(%) +016 +018

Mean 1007 1013

Normal ~ 410® 425 417*
Shell +018 +023
Strength Hot 347 3.66> 355
(kg/en) +016 017

Mean 377 395

Normal 376  364*  37.1*
Shell +05  +05
thickness?  Hot 358 359" 358
(mm/100) +06  +06

Mean 368 361

Normal  7.85 7.89 787
Albumen +016 +022
height Hot 8.36 813 827
(mm) +023 024

Mean 8.09 800

Normal 87.13 8802 8748

+106  +105

Haugh Hot 9089 8948  9033°
units +108 +128

Mean 8890 8870

! X+SE.

¢ Means with no common superscripts among 4 cells
are significantly differnet(P{05).

* PKO5

2 The shell membrane was not removed.
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