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Management of Stress in Poultry Production

Y. H. Choi'

Department of Animal Science, Division of Applied Life Science, and Institute of Agriculture & Life Sciences,
Gyeongsang National University, 900 Gajwa-dong, Jinju 660-701, Korea

ABSTRACT In addition to reduction in performance, immune functions are reduced in chickens under stress. These birds are
more likely to be vulnerable to diseases compared with those raised under better environmental conditions and thus to require
medication more frequently to cope with the diseases. In this review, two of the stress markers frequently used in chickens are
exemplified first, followed by relationship between stress and immune functions, and the effects of stress on performance and

immune functions.
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Fig. 1. Schematic illustration of connections among the humoral,
neural and immune systems. Signalling among the im-
mune system, the humoral system(e.g, leptin, not shown),
and the central nervous system(CNS) through systemic
routes, the vagus nerve, the hypothalamic-pituitary-adrenal
(HPA) axis(as a result, glucocorticoids), the sympathetic
nervous system(SNS), and the peripheral nervous system
(PNS) are shown(source from Sternberg, 2006).
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Fig. 2. Responses of chickens to potential environmental stressors
that can influence performance and health, which could
result in death(Modified from Nienaber et al., 1999).
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Table 1. Effect of heat stress on different production parameters
and mortality in commercial laying hens'

Parameters Control ~ Heat stress’
Daily feed consumption(g/bird/day) 86.7 416
Hen day egg production(%) 87.4 56.2"
Egg weight(g) 56.4 46.9"
Shell weight(g) 5.06 3.50"
Shell thickness(x 0.01mm) 348 283
Specific gravity(flcm®) 1.074 1.064
Albumen height(mm) 5 37
Mortality(%6) 5 37

! Data are means of results of a 5-week treatment(” P<0.05) and
from Mashaly et al.(2004).

? Treatment groups were: control = 23.9C and 50% relative hu-
midity; heat stress = 35°C and 50% relative humidity.

Table 2. Effect of heat stress on different immunological para-
meters in commercial laying hens®

Parameters Control Heat stress”
T-cell proliferation(cpm) 5,347 5,178
B-cell proliferation(cpm) 2,329 2,874

Total white blood cell count(x 10¥mm®) 54500 37,100
Heterophil/Lymphocyte(H/L) ratio 0.12 0.19"
Antibody titer® 7.1 53"

! Data are means of results of a 5-week treatment(" P<0.05) and
from Mashaly et al.(2004).

® Treatment groups were: control = 23.9C and 50% relative
humidity; heat stress = 35C and 50% relative humidity.

® Titer values are log, of the reciprocal of the last dilution.
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Fig. 3. Performance of hens at different temperatures. In this ex-
periment, Warren(W) and Babcock(B) hens were fed on
diets containing either 15 or 18% protein. Closed square(\W18)
shows Warren hens fed an 18% protein diet; open square
(W315), Warren hens fed a 15% protein diet; closed circle
(B18), Babcock hens fed a 18% protein diet; and open circle
(B15) Babcock hens fed a 15% protein diet (Appleby et
al., 2004).
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Table 3. The influence of feeding chickens with corticosterone and depriving them of foraging material on established stress parameters

&5 7k Al 2Ed 2] A

1

Treatment” P-value®
Stress parameter

S/IC SIN L/C L/N Housing on slats Corticosterone  Interaction
H/L ratios 3.45° 25° 3.07° 1.04° <0.0001 <0.0001 <0.0001
Corticosterone levels(ng/mL) 10.24° 463 7.35° 3.31° NS <0.01 NS
Tonic immobility duration(s) 701.8° 635.8° 620.9° 196.4° 0.001 0.001 0.01
Body weight gain per week 287.29° 300.2° 269.2° 3225 NS 0.001 NS
Egg production 147 18.4° 18.5° 38.3" <0.0001 <0.0001 0.0001

' Data were from El-Lethey et al.(2003).

2 g/C: slats/corticosterone; S/N: slats/no corticosterone; L/C: litter/corticosterone; L/N: litter/no corticosterone.

a Groups carrying the same letters are not statistically different.

¥ P-value calculated by ANOVA are shown for housing on slats, corticosterone feeding and the interactions between the two main factor.
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