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ABSTRACT

The birds are senditive to stressor factors. Heat stress is important among stressor agents. By increase of
temperature more that the conformity of the bird with temperature is imbalanced and it leads to reduction of bird
performance. The purpose of this study was to investigate the effects of heat stress on Newcastle disease and
performance of broiler breeders. In this research two sections of a big broiler hen farm were studied. All nutritional
and management factors like vaccination, nutrition, density and water resource and environment were the same and
only the temperature was different during production. In farm 1 the temperature was high and uncontrolled, but in
farm 2 the temperature was controlled by temperature control system. In farm 1 the clinical and autopsy symptoms
of Newcastle disease and falling of production until 18% and 4.5% death were observed as a result of increase of
temperature after 20 days. In farm 2, the outcomes of heat stress was not seen, because of controlling temperature
in houses by ventilation and cooling system. It should be pointed that the average of Newcastle vaccines titer was 7
and its CV average was 18 before production in both farm. There was a significant difference among blood and
biochemical factors like lymphocyte, and heterophil in both farm (p<0/05).
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INTRODUCTION

Heat stress occurs when birds have difficulty itabeing body heat production and body heat losshigh
environmental temperatures, birds rely on diffemraechanisms to regulate their body temperatureinvdtzone of
comfort, the thermo neutral zone (12). High tempesmseems to be the main factor which lowers tloelyctive
performance of layer (8). Ambient temperature aied dan influence the acid base balance in pouligwever,
birds are equipped to regulate body fluid pH durmmgtabolism. Most final metabolites are acids, antess
regulated, these can accumulate in the body ard attid-base balance from its normal status. Acias be
removed from the body by the kidneys and lungseBg@acids in the blood (H+) can combine with bioadgte ions
(HCO3 -) to form H2CO3 (carbonic acid), which isngerted into CO2 and H20O by the action of carbonic
anhydrase. The CO2 resulting from this reactioneimoved by the lungs, and the H+ ions are excrbtethe
kidneys with the HCO3 - retained to maintain thadmmse ratio. Therefore, to maintain the acid-baa@nce,
birds have to regulate acid uptake and excretioh). (Blkalosis is a pathologic condition resultingorh
accumulation of base by uptake, or loss of acichftbe body by excretion, and is characterized lfgerease in
hydrogen ion (H+) concentration or increase in Bdspiratory alkalosis is a state due to excessdb&02 from
the body. Metabolic alkalosis is a disturbance hiclw the acid-base status of the body shifts tovthedalkaline
side because of changes in the fixed (nonvolait@s and bases (4).
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Blood heterophils are phagocytic cells designedefend the organism against infections by bacteiiases, or
foreign particles. They are present in abundancefattion sites to which they are attracted by nbtactic
compounds from injured cells. Lymphocytes play mpadrtant physiological role in immunity, particulafor the
production of antibodies. One of the physiologiesdponses of exposure to stress is the releadearfogrticoids,
causing dissolution of lymphocytes in lymphoid tiss and leading to lymphopenia. However, theraimerease
in heterophil release by the bone marrow, thusemsing their number in circulation, but their phagiz and
bactericidal activities are decreased (1, 13). tevéew, Zulkifli and Siegel (1995) indicated thsitess can reduce
the number of circulating lymphocytes and incretieenumber of heterophils in chickens (14). Thusidicould
easily infected with viral disease specially Nevtleadisease.

The aim of this study was to investigate heat steffects on Newcastle disease and performancedébbreeder
farms.

MATERIALSAND METHODS

In this research two sections of a big broiler Herdarm were studied. All nutritional and managanfactors like
vaccination, nutrition, density, water resource a@wvironment were the same and only the temperata®
different during production. In section one temper increased to 38°but in section two, temperature was
lowered to 28®with good performance of cooling system and termpeeacontrol systenburing heat stress in both
sections production rate, clinical signs were rdedr and also from two farm sections blood was inethand
heterophil and lymphocytes was studied and hetdrtigplymphocyte ratio calculated.

RESULTS

In section 1 the temperature was up to°38%d because of heat stress newcastle diseaseseamsn this section
after 20 days, that the symptoms was falling of pguduction up to 18% during stress period in comspa to

section two, and clinical signs and lesions of restle disease was observed in section one. Thealityntate

caused by Newcastle disease was about 4.5 peinesgction two because of controlling temperaturd ase of
cooling systems that decrease temperature totl28%® was not any problem and production was northahould

be pointed that the average of Newcastle vaccitexswas 7 and its CV average was 18 before préaludh both

farm.

There was a significant difference among lymphodyeterophil count and Heterophil to Lymphocytéorditi/L) in
both farm (p<0.05). Lymphocyte count was decreasguaificantly in heat stressed section and hetdraplint was
increased significantly in heat stressed sectiofi. Htio in section one that was under heat stiasseased
significantly (p<0.05).

DISCUSSION

The results showed very clearly the significantQ®8) effect of increasing ambient temperaturebroiler breeder
performance. The depression in the egg productihtnibe due to many factors which include decrep$aed
consumption (5), inefficient digestion (7), impammetabolism (6), genetic makeup of birds (2).

Broiler breeder pullets are placed under feed iotistn starting at about 14 days of age. Two meshod
guantitative restriction are used for pullets. Bircan be fed either restricted amounts daily oraskip-a-day
program. For hot climates, the heat productionicdsbon every-day feeding is about 10% lower tHzosé on a
skip-a-day feeding (10). The use of vitamin supplata to improve performance of breeder flocks ihdlionates
has been studied by few workers. It is fairly wastablished that fertility in hot climates can bgioved in breeder
flocks by the addition of extra amounts of vitariif breeder rations contain the usual level o206mg/kg of diet.
The addition of ascorbic acid to breeder rationbaih chickens and turkeys has yielded positivpaeses in many
cases. Supplementation of broiler breeder feeds 880 ppm ascorbic acid during hot summers in thetdtn
Mediterranean region improved performance (3). Res$ers showed that the mean egg weight in layers
supplemented with vitamin C was higher (p<0.05nthan-supplemented groups under heat stress comdithis
indicates that vitamin C was effective in improviegg weight consistently in layers during summér fso (9),
who reported that vitamin C supplementation incedasgg weight under high temperature and relativaidiity.
The mean shell thickness of eggs in layers suppledewith vitamin C was higher (p<0.05) than tho$aon-
supplemented groups (8), and production rate waeredsed in heat stressed group with any suppletm@nt@).
Results of our study in case of production decrees®in agreement with khan et al., 2005, lazexl.etl983, and
Cier et al., 1992, that showed heat stress caugeak®e in egg production.
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One of the physiological responses of exposurerass is the release of glucocorticoids, causisgdiution of
lymphocytes in lymphoid tissues and leading to liogenia. However, there is an increase in heterogleiase by
the bone marrow, thus increasing their number outation, but their phagocytic and bactericidalivaites are
decreased (1, 13). In a review, Zulkifli and Sie@&95) indicated that stress can reduce the nuwberculating
lymphocytes and increase the number of heterophthickens (14). Our results showed that after s df heat
stress lymphocyte counts was decreased and hetermpints was increased and H/L ratio was increased
significantly in heat stressed section and thisltesvas in agreement with previous studies by Beznal., 1998,
and Swenson et al., 1996 and Zulkifli et al., 1894 they mentioned similar results. Lymphopeni ttaused by
stress due to release of glucocorticoids caus&ehscvulnerable to viral disease as seen in ouiestithe section
that was under heat stress infected with newcdsitlease despite the higher titer of antibodies desirable CV
against newcastle disease before production onset.

Based on the findings of the present study, it inaystated that prevention of heat stress by usgltf cooling
system is effective in improving performance ofilemobreeder farms under heat stress conditionsitacauld be
prevent of chickens to be infected by viral disease
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