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The basic role of poultry production is turning feed stuffs into meat. Turkeys are very efficient at both growth 
rate and feed conversion. Any slight alteration from the optimal condition is mostly accompanied by disruption 
of the growth process and all over performance. To reach the maximal potential of development, considerable 
demands should be placed on good health. Diseases of turkeys remain of major economic importance and 
infections with food borne pathogens are of major public health concern. Many of these diseases once re-
emerging or introduced into a geographic area can explode into an epidemic and may have a significant negative 
effect on international trade.  
Respiratory as well as enteric disorders are one of the important groups of diseases affecting turkeys and are 
continuing to cause high economic losses in many areas world-wide due to increased mortality rates, decreased 
weight gain, increased medication costs, and increased feed conversion rates. In addition, leg disorders or 
diseases of the musculoskeletal system, currently, receive a lot of attention as a cause of concern from animal 
welfare point of view and are mostly accompanied by economic losses for turkey meat producers. Several 
pathogens are incriminated as possible causes of many disease complexes either alone (mono-causal) or in 
synergy with different other micro-organisms (multi-causal) or accompanied by non-infectious factors such as 
climatic conditions and management related problems (Fig.1 -3). 
 

Fig 1: Some possible causes of respiratory diseases in poultry 
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Fig 2: Some possible causes of enteric disorders in turkeys 
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Fig 3: Some possible causes of leg disorders in meat turkeys 
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The severity of clinical signs, duration of the disease and mortality are extremely variable and are influenced by 
kind, virulence and pathogenicity of the infectious agent as well as by many environmental factors such as poor 
management, inadequate ventilation, high stocking density, poor litter conditions, poor hygiene, high ammonia 
level, concurrent diseases and the type of secondary infection.  
 
The diagnosis of the disease complexes is usually not a straightforward business. Beside the multifactorial nature 
of many infectious diseases there are also a lot of less defined problems. Basically the diagnosis consists of case 
history as well as management and environmental investigation on spot. In addition, clinical investigations and 
post-mortem examination done on the farm is an important step toward disease diagnosis. However, clinical 
signs and necropsies are mostly not the final step of the diagnosis. The final diagnosis can be reached by 
laboratory diagnosis  
Worldwide the emerging and re-emerging diseases and/or infections of turkeys are avian pneumovirus, 
Ornithobacterium rhinotracheale infections, and, in some places, avian influenza. In addition, Necrotic Enteritis, 
Histomoniasis, Mycoplasmosis and E. coli appear to causing problem in several countries. Finally, reports 
during recent years reveal Salmonella (especially S. Enteritidis as well as S. Typhimurium) and Campylobacter 
spp. as the most common causes of human food borne bacterial diseases linked to poultry products. In the space 
available, it is not possible to review extensively the entire field of ongoing turkey diseases. This paper explores 
some of these diseases, their economic impact, diagnosis and control approaches.  
 
 

Avian Pneumovirus (APV) 
APV also known as Turkey rhinotracheitis (TRT) was first described in South Africa in the late 1970s. Some 
years later, TRT was reported in Europe, Israel, South America, the Middle and Far East as well as the USA 
(Cook, 2000). 
 
The virus belongs to the family Paramyxoviridae and genus Metapneumovirus. Juhasz and Easton (1994) 
divided the isolates into two subtypes A and B, on the base of sequences of the G surface glycoprotein . The UK 
isolates were judged to be type A and other isolates from Europe to be type B. Naylor et al. (1997) confirmed 
that outbreaks of respiratory diseases in turkeys in UK during 1994 to 1995 were still associated with APV and 
that the virus was subtype B. In Germany both types A and B could be detected in both turkey and chicken 
isolates from 1987 -1991 (Hafez et al., 2000). Also in Belgium both types were identified in farms with 
respiratory problems (Van de Zande et al., 1998). In the USA the isolated AP viruses belonged to another 
subtype and were designated as subtype C (Seal, 1998). In addition, non-A or non-B subtype APV was isolated 
in France from turkey flocks and the isolates also seem to be differ from subtype C (Bayon-Auboyer et al., 
2000). The virus appears to be highly sensitive to different chemical disinfectants. Preparations of Lysovet-PA 
(Disinfectant based on Aldehyde, Phenol and Alcohol), VENNO-VET-1 (Disinfectant based on different organic 
acids) and H2O2 were able to inactivate the virus at concentrations of 0.5% within 15 minutes (Hafez and Arns, 
1991). The survival of avian pneumovirus (APV) in experimentally contaminated autoclaved and non-autoclaved 
turkey litter was studied at different temperature conditions (room temperature, 8°C, and -12°C). The results 
revealed the presence of APV RNA even after 90 days in the autoclaved litter samples kept at -12 °C and at 8 
°C. The virus was isolated from the autoclaved litter kept at -12°C up to 60 days. From the non-autoclaved litter, 
viral RNA was detected up to 60 days and virus was isolated up to 14 days (Velayudhan et al., 2003).The disease 
is spread by direct and indirect contact. Egg transmission is suspected (Shin et al., 2002).  
 
Several reports showed synergism between TRT and Bordetella avium, Mycoplasma gallisepticum, Newcastle 
disease virus as well as E. coli co-infections (Cook et al., 1991, Naylor et al., 1992, Van de Zande et al., 2001, 
Turpin et al. 2002). Serological surveillance for antibodies to other avian pathogens indicated that in turkey 
flocks after natural exposure to TRT infection there was a significant increase in TRT antibody levels which was 



usually accompanied by an increase in the number of positive sera to avian adenovirus - FAV 1 (Hafez, 1990) 
and an increase in antibody levels against Ornithobacterium rhinotracheale  (Hafez, 1998; Jirjis et al., 2004) and 
to Chlamydia psittaci (Hafez et al., 1998).  
 
Diagnosis of pneumovirus on the basis of clinical features and pathological lesions is often difficult since they 
may be confused with other infectious conditions. Proof of infection therefore must be confirmed by laboratory 
methods. Immunofluorescence and immunperoxidase tests can be applied to detect viral antigen in tissue 
sections or cell cultures and currently PCR are widely used in many laboratories for detection and typing 
(Cavanagh et al., 1999). Different serological tests have been used with the aim of detecting antibodies for 
diagnostic purposes. They include a serum neutralization test (SN), indirect immunofluorescence (IIF), and the 
ELISA. However, the ELISA test is widely used since it has been developed in many laboratories and is 
available commercially as kits. This method has a low cost advantage and provides more rapid results in 
comparison to the neutralization test.  
 
Drug therapy directed to secondary bacterial infections using different antibiotics revealed different results. 
However, therapy alone is of little value, unless it is accompanied by improvements in all aspects of 
management; especially the ventilation, stocking density, litter condition and general hygiene. 
Several live TRT and inactivated vaccines based on subtype A or B are currently licensed in many countries 
world-wide. In general, application of the live vaccines in turkeys appears to give good protection with low 
antibody responses. The vaccines are able to protect the birds against clinical signs and sharply reduce the 
economic losses. The level of antibodies is poorly correlated with protection. According to Khehra and Jones 
(1999) following priming with virulent strain (VS) or attenuated strain (AS) preparations of avian pneumovirus, 
two-week old turkey poults elicited virus-specific IgA in the tears and IgG in the tears and serum. Both primings 
gave complete protection against VS challenge three weeks later. Protection appeared to be related to virus-
neutralising antibodies in the tears. This suggests that cell mediated immunity (CMI), either instead of, or as well 
as antibody responses, may be important in immunity to APV infections. Cook et al. (1995) showed that poults 
vaccinated with a type A vaccinal strain had reduced clinical signs after challenge with a type B TRT-Virus. 
Also Eterradossi et al. (1995) have reported that poults that had been vaccinated with a type B vaccinal strain did 
not show any respiratory signs when challenged with virulent type A or B viruses. In addition Naylor et al. 
(1997) showed in a single experiment in poults that inoculation with virulent strains of type A or B induced 
cross- protection, although that protection was incomplete. On the other hand experimental studies have shown 
that TRT vaccines developed using either a subgroup A or B strain of APV are highly effective in controlling 
infections caused by the Colorado isolate (Cook et al., 1998). Because maternally derived antibodies do not 
interfere with vaccine take (Cook 1999), there is no concern over the efficacy of TRT vaccines following early 
application. Management has always been seen as a major factor in the effective control of APV infections and it 
seems likely that different management systems and probably different stocking densities in different areas 
contribute to the different ways in which the live-attenuated vaccines are used (Cook, 1999). However, when 
these vaccines are used correctly, their efficacy in controlling APV infection could be demonstrated (Hafez, 
1994). In addition, trails using live vaccine by in ovo-vaccination showed good results (Worthington et al., 
2003). Effective inactivated vaccines are available to protect laying and breeding turkeys against the effects of 
APV challenge on egg production. These vaccines can be monovalent or the TRT antigen may be combined with 
other antigens to provide multivalent vaccines. For optimum protection it is clear that a combination of live 
priming followed by injection of inactivated vaccine is required. Further efforts to develop a new generation of 
vaccines are in progress and showed different results (Yu et al., 1994, Patnayak et al., 2003, Kapczynski, 2004)  
 
 

Ornithobacterium rhinotracheale (ORT) 
Ornithobacterium rhinotracheale are slowly growing, pleomorphic gram-negative rods and belong to gen. nov. sp. 
nov. in the rRNA-Superfamily V. (Vandamme et al., 1994). The infection has been recognised in many countries 
worldwide and is incriminated as a possible additional causative agent in respiratory disease (Van Empel and 
Hafez, 1999).  
 
The disease is spread horizontally by direct and indirect contact. Vertical transmission is suspected, since some 
recent research has isolated ORT at very low incidence from reproductive organs and hatching eggs, infertile 
eggs and dead embryos. Currently 18 serotypes designated A to R seem to exist. Neither the origin nor the 
serotype of the O. rhinotracheale strains does have an effect on the pathogenicity. Most of the chicken isolates 
belong to serotype A. The turkey isolates are more heterogeneous and belong to serotype A, B and D. There are 
many reports showing synergism between ORT and Newcastle disease, Turkey rhinotracheitis, Infectious 
bronchitis, Bordetella avium, Escherichia coli as well as Chlamydophila psittaci.  



Diagnosis of ORT on the basis of clinical features and pathological lesions is often difficult since they may be 
confused with other infectious conditions. Proof of infection therefore must be confirmed by isolation and 
identification of the causative agent (Hafez, 2002). Further possibilities for the detection of ORT are immuno-
histochemical staining as well as polymerase chain reaction (Van Empel et al., 1999; Hung and Alvarado, 2001). 
Serological examinations for detection of antibodies can be carried out using slide agglutination test (Back et al., 
1998), DOT- Immunobinding assay (Erganis et al., 2002) or ELISA-tests (Van Empel et al., 1996; Hafez and 
Sting, 1999). Because titres decline rapidly after peaking, serum samples for flock screening should be taken 
frequently. The advantage of the serological tests over bacteriological examination is that antibodies persist for 
several weeks after infection while the bacterial shedding is short. However, ORT excretion and antibody 
response may also be affected by a number of factors such as antibiotic therapy and vaccination. The influence 
of antibiotic therapy on the serological response to ORT remains unclear. Popp and Hafez (2002) carried out 
investigations to determine the effect of drug therapy using amoxicillin on the antibody kinetics after 
experimental infection. The results showed that immediate treatment did not influence the antibody response. 
While the treatment starting at 7th day post infection resulted in a lower antibody response compared to the 
infected control. 
 
The treatment of ORT infections is very difficult because different strains have variable susceptibilities to 
antibiotics. ORT acquires resistance against antibiotics easily. The sensitivity pattern depends on the source of 
the strain and the routinely used drugs in an area. It should be emphasized that for successful treatment an 
investigation of the sensitivity pattern of the isolated strain is necessary (Van Empel and Hafez, 1999). ORT is 
highly sensitive to chemical disinfectants (Hafez and Schulze, 2003). However, ORT is endemic and can affect 
every restocking even in previously cleaned and disinfected houses especially in areas with intensive poultry 
production as well as in multiple age farms. Failure to clean and disinfect properly after an infected flock has 
left, can cause infection of the neighbour flocks and the causative agent continuously cycling from house to 
house.  
 
Several attempts to combat the infection using vaccines were carried out with different results. In the field, 
vaccinations with autogenous inactivated oil-adjuvant vaccines were proven to be successful in reducing the 
outbreaks of ORT (Bock et al., 1997). Field trails using monovalent or trivalent bacterins in meat turkey flock 
resulted in induction of antibodies for short duration. The mortality rates as well as the condemnation rates were 
higher in the unvaccinated group compared to the vaccinated groups (Hafez et al., 1999). Live vaccination is also 
feasible, but up to now no non-virulent strains of ORT have been found. A temperature sensitive mutant of ORT 
has some protective properties, but more tests are needed to evaluate the efficacy and safety of this strain (Lopes 
et al., 2002). 
 
 

Coronaviral enteritis of turkeys  
Turkey coronavirus (TCV) enteritis was firstly reported in 1951 in the USA by Peterson and Hymas (1951) and 
seemed to be eradicated in the 1970`s. Recently, however, several outbreaks have been reported. The infection 
appears to be associated with the economically devastating Poults Enteritis and Mortality Syndrome (PEMS) in 
young poults. The losses are mostly due to high mortality, poor feed conversion, growth depression (lower 
market weights) and immunosuppression (Guy et al., 2000). PEMS is a multifactorial syndrome and not all 
components have been adequately elucidated. Several microorganisms were detected from affected poults and 
coronavirus has been implicated in several cases. However, coronavirus may be not the only virus involved.  
 
Turkey coronavirus is an RNA virus which belongs to the family Cornaviridae. Coronaviruses were divided into 
4 antigenic groups of which the TCV was placed by itself in group 4 prior to sequence analysis. Infectious 
bronchitis virus (IBV) was placed in group 3 and these two viruses were considered unrelated. Group 1 
comprised viruses related antigenically to transmissible gastroenteritis virus whilst Group 2 contained, amongst 
others, the bovine coronavirus (BCoV). Further antigenic (Michaud & Dea, 1993) and gene sequence analyses 
showed that some US and Canadian turkey coronavirus isolates were closely related to BCoV. In recent studies, 
it was demonstrated that TCV and IBV have a lot of antigenic and molecular similarities and both were placed in 
group 3 (Guy, 2000, Cavanagh et al., 2002). 
 
Turkey coronavirus is present only in the intestine and faeces of infected birds. Turkeys, once infected, are life 
long shedders. The infection can also be latent without clinical signs (Larsen, 1998). The natural route of 
infection is orally by ingestion of contaminated faecal materials (litter, feed). The virus is probably spread by 
movement of contaminated equipment, personal, or vehicles and other birds. The disease is more common and 
severe during summer months (Middle May to August) with sporadic occurrence in autumn. Sometimes only 
one pen of the barn is affected (Guy and Barnes, 1996).  



The disease is characterized by sudden increases in mortality in poults during the first 4 weeks of age. Mortality 
reaches 1 % daily for 3 to 5 consecutive days and can range between 5 - 50% in total. Increasing the age of 
exposure results in less mortality but not reduced stunting (Guy, 2003). In early stages of the diseases the birds 
are restless, circle the house, and can be very loud. They go from being healthy to very morbid within an 
extremely short time. In addition, lack of appetite (feed refusal), chilling and huddling, watery diarrhoea, 
dehydration, feather deformation (Helicopter), poor feathering, bone fractures (Rickets), runt and stunts could be 
observed. Gross lesions are stunting, dehydration, crop mycosis and empty gastrointestinal tract. The intestine 
has a pale thin wall, distended and filled with fluid and gas. Pancreas atrophy, distended gall bladder and ureters 
may be seen. Additionally, atrophy of spleen, thymus and Bursa Fabricii can be observed.  
 
TCV diagnosis can be performed by direct detection using direct immunofluorescence test as well as PCR or by 
detection of antibodies in sera 2 to 3 weeks after the onset of the clinical signs using indirect 
immunofluorescence test (IIF). Generally, antibodies can be detected within 10 to 14 days after infection, and 
birds infected in early age remain serologically positive during the entire rearing period. 
 
Biosecurity is very important in preventing the spread of any infectious agent between farms and between birds 
of different ages within the farm. Biosecurity should emphasize the management of dead bird disposal, litter 
management and movement of used litter. In addition, general measures such as raising the temperature, 
decreasing the litter moisture, use of antibiotics to combat secondary bacterial infections, electrolytes, A, B and 
E vitamins, improvement of hygiene, sweet feed containing molasses, powder milk, whole rolled oats, dumping 
feed pans, improving feeding activity (Cycling feed lines), small firm pellets and good crumbles may minimise 
the effect of this enteritis. 
 
 

Necrotic Enteritis (NE) 
Necrotic enteritis is a disease affecting turkeys mainly between 6 and 11 weeks of age. The condition causes 
profound depression and rapid death, with mortality rates of more than 0.5% a day. Since the use of most 
digestive enhancers (anti bacterial growth promoters, ABGPs) is banned or under consumer pressure not used in 
the EU, the incidence of NE has increased dramatically in many countries. The disease caused by Clostridium 

perfringens when it migrates from the large intestine and caeca to the small intestine where it produces toxins. 
Toxins of  type A or C are responsible for damaging the intestinal lining (Long and Truscott, 1976). Intestinal 
stasis, intestinal distension, coccidiosis, salmonellosis, crop mycosis and haemorrhagic enteritis (HE) may 
predispose the birds to infection (Eleazer and Harrell, 1976, Gazdzinski and Julian, 1992). Factors predisposing 
the intestinal tract to overgrowth by clostridia organisms may also be the consumption of diets high in energy, 
protein and fishmeal as well as the consumption of high fibre litter and a wheat based diet (Wages and Opengart, 
2003).  
 
The clinical signs appear suddenly; apparently healthy birds may become acutely depressed and die within 
hours. Mortality ranges between 2 and 10%. Affected birds show ruffled feathers, marked depression, 
inappetance, tendency to huddle, watery droppings and diarrhoea. On autopsy dehydration is the most common 
finding. Breast muscles are dark red and gizzards are full of litter. Severe inflammation in the duodenum and 
jejunum is the most predominant finding, but in some instances the entire length of the intestinal tract is 
involved. The intestine is distended and contains dark offensive fluid. The mucosa is covered with green or 
brown diphteroid membrane, which can be easily separated from the lining. Varying degrees of sloughing of the 
intestinal mucosa can also be observed. As the condition progresses, areas of necrosis can be recognized from 
the outside of the intestine.  
 
A tentative diagnosis may be made from the history, signs and lesions to commence treatment. The final 
diagnosis is based on staining fresh smears of intestinal contents with Gram stain showing an abundant number 
of Clostridia organisms. Specific isolation and identification of the causative agent may be necessary in some 
cases. Treatment with antibiotics such as penicillin, amoxicillin, ampicillin, erythromycin, dihydrostreptomycin, 
and tetracyclin provided a satisfactory clinical response. Three days is the minimum duration of treatment, 
however longer applications may be required. Recent investigations indicate that competitive exclusion as well 
as some probiotics can impact the incidence and severity of NE in poultry (Fukata et al., 1991, Elwinger et al., 
1992, Hofacre et al., 1998). In addition, since coccidiosis may be a contributing factor, attention must be given to 
an effective coccidiosis control program.  
 

 
 
 



Blackhead (Histomoniasis) 
Blackhead or histomoniasis is a protozoan disease, primarily of turkeys. However several other species like 

chickens, quail and peafowl are also susceptible. The causative organism Histomonas melelagridis, represents a 
class of Protozoa distinctly different from Coccidia (McDougald, 2003). It is closely related to Entamoeba, 
Giardia, and Trichomonas, of humans and other animals (Gerbod et al., 2001). Histomonas as a parasite depends 
on complicated interactions with caecal worms, earthworms, intestinal microflora, and coccidia, to spread from 
flock to flock and develop full pathogenicity (Springer et al., 1970; McDougald, 2003). The organism is passed 
in the faecal material of infected birds. In many instances, the organism is shed within the eggs of the caecal 
worm of chickens, turkeys and game birds. In the environment the organisms do not survive long, but those in 
caecal worm eggs (Heterakis gallinarum) may survive for years. Transmission may also occur by the earthworm. 
Outbreaks in turkeys can often be traced to direct or indirect contact with ranges, houses or equipment 
previously used by chickens. Free-flying birds may also contribute to an infection. However, after introduction 
of histomoniasis into a turkey flock, it can spread rapidly without the necessity of vectors such as caecal worms 
or earthworms. The oral route of infection (in the absence of vectors) does not appear to be an important route of 
infection, but “cloacal drinking” was somewhat effective in initiating infections (McDougald, 2004).  
 
Among the symptoms are loss of appetite, increased thirst, droopiness, drowsiness, darkening of the facial 
regions and diarrhoea. Morbidity and mortality are variable, but mortality seldom exceeds 15%; however, it may 
approach 100% in uncontrolled turkey outbreaks. Lesions of uncomplicated cases are confined to the caecae and 
liver. Under field conditions diagnosis is mainly based on post mortem lesions. In many cases the conventional 
methods are not sufficient, since the lesions are sometimes not clear. In the laboratory diagnosis is based on the 
microscopical demonstration of histomonads movement in caecal smears from freshly killed birds. 
Microscopical and histopathological examination to differentiate histomonads from other flagellates, artefacts 
and other micro-organisms is used with some success. However, typical histomonads are not always clearly 
demonstrable in scrapings of infected tissue or in caecal material and the evaluation of caecal smears can be very 
difficult, due to the presence of other pathogenic and non pathogenic flagellates. The technique for isolation of 
histomonads in vitro offers many advantages, but the confirmation of histomonads growing in culture may 
require a time consuming procedure of rectal inoculation of culture material into chickens or turkeys. Recently, 
Hafez et al (2005a) established a specific and sensitive PCR for detection of Histomonas meleagridis. The PCR 
approach seems to be a promising tool for diagnosis and further research. 
 
For more than 30 years Histomoniasis has been controlled very well with Dimetridazole. The ban of 
Dimetridazole as a treatment in 1995 and then as a feed additive made the poultry industry and farmers very 
anxious, but the disease was controlled relatively successfully with Nifursol, a nitrofuran, as feed additive. Until 
March 2003, Nifursolwas authorised for use as a feed additive, for the prevention of the disease in turkeys and 
then banded. Currently, no drugs are available for treatment, and immunization does not appear to be a practical 
approach to control. Also anticoccidials and antibiotics have little or no effect on the course of infection in 
turkeys (Hu and McDougald, 2002). In recent years blackhead has emerged as a serious disease in layer and 
turkey flocks in Europe (Hafez et al., 2001; Esquenet et al., 2003, Hafez and Zimmermann, 2003, Van Beek, 
2003, Hess et al., 2004, Landmann et al., 2004).  
 

Since March 2003 several histomoniasis outbreaks were observed in commercial turkey farms all over Germany. 
Ten outbreaks in 10 farms with totally 144 000 birds are known to us. In all cases the birds were aged between 
4.5 and 11 weeks. In all cases known to us only toms were affected and mostly only one pen, while female birds 
kept at the same farm didn’t show any signs. Treatment trials using natural products or changing the litter 
directly after the onset of clinical signs were not effective in reducing the mortality. The mortality rates in 
affected farms rose within one week to about 40% and more. The source of the infection and the reason of the 
unusual pathogenicity of H. meleagridis causing such high mortality is not known. Since Histomoniasis is 
neither a reportable nor a notifiable disease and there is no legislation for its control in all cases the male birds on 
the affected farms were voluntary culled. In totally 66.000 birds were culled. Although only the routine cleaning 
and disinfection was carried out after the outbreaks, until now in all farms the disease was not observed in the 
same houses in the newly restocked flocks (Hafez et al., 2005b). 
 
Currently the control of histomoniasis is based on good hygienic measures at farm level and using drugs that 
reduce the presence of caecal worms. For the future intensive research for the development of new drugs to 
prevent and treat histomoniasis is necessary due economic as well as animal welfare reasons. A scientific 
evaluation of so-called “alternative” products under experimental condition is essential and in progress. 
 
 
 



Turkey meat and food safety 
Food safety and the quality of food are currently issues of major concern in developed countries. In developing 
countries, however, efforts to produce sufficient food to meet the requirements of growing populations 
accompanied by bad economic conditions overshadow food safety and quality. However, safe food is a 
fundamental requirement of all consumers, rich or poor. Incidents of food borne disease in humans have 
increased considerably worldwide in the last few years. Although the sources of infection are mostly unknown, 
poultry products have repeatedly been implicated. Poultry can harbour different food borne pathogens. Many 
reports during recent years have shown that Salmonella (especially S. Enteritidis and S. Typhimurium) and 
Campylobacter spp. are the most common causes of human food borne bacterial diseases linked to poultry. In 
addition, the development of antibiotic resistance in bacteria, which is common in both animals and humans, is 
also an emerging public health hazard. Controlling these food borne organisms requires a broader understanding 
of how microbial pathogens enter and move through the food chain, and the conditions that promote or inhibit 
growth for each type of organism. In general the main strategy for control of microbial food borne hazards 
should include: Cleaning the production pyramid from the top (in the case of invasive salmonella) by destroying 
infected flocks (with compensation), hatching egg sanitation and limiting introduction and spread at the farm 
through Good Animal Husbandry Practices (GAHPs). To achieve GAHPs, effective hygiene measures should be 
applied to poultry houses and their environment and the feed. In addition, reducing salmonella colonization by 
using feed additives, competitive exclusion treatment or vaccines is a possibility. A review about pre- and post 
harvest approaches to reduce food borne pathogens was given by Hafez (1999). In 2003, the European 
Parliament adopted a directive on the monitoring of zoonoses and zoonotic agents -Directive 2003/99/EC (EC, 
3003a) as well as Council Regulation 2160/2003/EC (EC, 2003b) on the control of salmonella and other 
specified food-borne zoonotic agents. This regulation covers the adoption of targets for the reduction of the 
prevalence of specified zoonoses in animal populations at the level of primary production including meat turkey. 
After the relevant control programme has been approved, food business operators must have samples taken and 
analysed for the zoonoses and zoonotic agents. With effect from 84 months after entry into force of this 
regulation, fresh poultry meat may not be placed on the market for human consumption when Salmonella was 
detected. The criterion laid down does not apply to fresh poultry meat destined for industrial heat treatment or 
another treatment to eliminate salmonella in accordance with Community legislation on food hygiene. 
 
 

Conclusion 
Diseases of turkeys are associated with severe economic losses. Early recognition and monitoring programmes 
are essential in managing the infections and minimizing the economic impact. This includes managing the 
environment by supplying adequate ventilation and heat to maintain bird comfort, to keep the litter in good 
condition, insure supplying fresh feed and water with good quality, and limiting exposure to infectious agents 
through biosecurity, cleaning and disinfection, vaccination and supportive therapy. In all cases agent surveillance 
and monitoring programmes must be adapted and followed strictly in order to allow early intervention. In 
addition, since the success of any disease control program depends on the farm and personal sanitation, it is 
essential to incorporate education programs about micro-organisms, modes of transmission as well as awareness 
of the reasons behind such control programs by people involved in poultry production. Finally, when new and 
re-emerging diseases appear, evaluating their economic impact is essential to determine whether new control 
measures and especially new vaccines are needed. Generally, therapy or vaccination alone is of little value 
unless they are accompanied with improvements in all aspects of management and biosecurity. In the long term, 
development of turkey lines that are genetically resistant to some pathogens should be progressed and further 
attention must be paid for development of efficient vaccines against bacterial infections in order to reduce the 
use of antibiotics. 
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