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Over the past three seasons this veterinary practice has promoted the use of maternal vaccination, to control neonatal scours in calves. This process of colostral enhancement has been very successful in reducing the incidence of rotaviral scours. Our average herd size is approaching 650 cows. Calf rearing is mainly carried out in large, northerly facing open barns with the majority of calves spending 3 - 4 weeks in this environment. In past years we have had several serious outbreaks of neonatal scours which resulted in marked reduction in weight gain and higher than expected calf mortality. Systems for disease control once an outbreak has occurred place severe pressure on staff and facilities. Often there is no option but to tough out a disease outbreak. Rearing shed capacity is compromised and rearers are reluctant to commit new resources to the system. Prevention is now our central focus.

Enteric disease is a complex mixture of environment, management and climate. We take a holistic approach to disease management. Apart from setting up the vaccination programme, we meet with clients and their calf rearers so that both staff and management have a good basic understanding of disease control and stockmanship. We run training days which are available to all staff at which we review the steps involved in a successful rearing system. Over 50% of the causes of scours in our herds are due to rotavirus. During the years 1997 - 1999 Salmonella Brandenberg also appeared as a significant cause of calf scours and deaths. No cases due to Brandenberg were recorded last season. Coccidia, Cryptosporidia, Coronavirus and E.coli are all diagnosed routinely.

       As herd size has increased and cattle populations move into areas not previously farming large numbers of cattle, pathogens, environment and management systems combine to produce new epidemics of previously benign diseases. As dairy expansion has continued in the South Island, so have the new manifestations of the interaction between disease, climate and management. Our future dairy farming history will be marked by recurrent eruptions of newly discovered diseases, epidemics of new diseases migrating to new areas and diseases which become important due to the development of new technology and diseases which become important due to habitat change.


 Calf rearing operations are faced with inherent labour shortages. Staff are often asked to rear calves in expansive environments, designed more to accommodate large calf numbers rather than meet the requirements of sound calf rearing practice. Diseases, which occur during the rearing phase, may not show their true effects until much later

New enteric diseases

Salmonellosis: What we have come to expect?


Salmonellosis is the name for the acute lower gastrointestinal tract infection caused by infection with the bacteria Salmonella sp. Salmonella has been around as long as man has farmed livestock.  Salmonellosis is commonly manifested clinically in both man and animals by its sudden onset, usually 12 - 72 hours after ingestion of the organism.                                                                                                                                                                                                              

       High dietary fat intake and concomitant feeding of antibiotics may increase susceptibility 1000 times. Signs include fever, abdominal pain and bloody foul smelling diarrhoea. A small percentage of affected animals become carriers and may shed the infection intermittently. Some become latent shedders and are only induced to shed by some future stressor such as calving.

When severe, the faeces may contain mucous, blood and sloughed intestinal lining some strains of infection invade the body reaching the blood stream and infect other body organs such as the liver and bone.

 
Salmonellae are capable of surviving for months in many wet and dry environments typical of dairy farms as long as it is not exposed to direct sunlight or high temperatures.

Salmonella Brandenberg - a new variant.

Mid Canterbury’s legacy to Southland was first diagnosed in New Zealand at Mt Somers in 1996 as a causative agent in sheep abortion. First cattle cases occurred in 1997 on a contiguous property and the first deaths in dairy cows were seen in June 1999. First seen in three calf rearing units in 1999. As distinct from the Salmonella typhimurium outbreaks we have previously experienced, Brandenberg spreads rapidly and requires a much smaller infective dose. The organism replicates large volumes of infective material and the bacterial population is bred up in black back gulls. In 2001 calf-rearing season Alpha Scientific in Hamilton laboratory cultured a number of Brandenberg cases in calves. Transport of sheep, cattle and infected humans is the most likely route of spread.  


The disease entity in Southland cattle appears to be somewhat different from that seen in Canterbury. Cases of spontaneous abortion are more prevalent and the disease has persisted longer in the environment.

The emergence of new diseases: The salmonella model 

The existence of new emerging strains of bacteria has been well studied worldwide. 

Salmonella phage type DT 104 S. typhimurium strain emerged in central USA in the 1990s. An epidemic strain which developed a wide range of antibiotic resistance (ampicillin, sulphonimide, and tetracycline). First grown from a human case in 1984, this strain displaced other salmonella strains and spread worldwide. Resistance was coded in chromosomes and not obtained by plasmids. This has important consequences for successful  treatment. Infection lasts about 12 months in a naive herd from diagnosis of the index case. Once the background immunity builds up in the cattle population incidence of new outbreaks reduces rapidly. .

      There are seven risk factors, which relate to new infection developing in your herd.

      Introduction of newly purchased animals from infected areas, restricted calving period for seasonally calving herds, birds accessing stored feeds, prolonged housing, lack of isolation for sick animals, vermin accessing stored feed.

Providing quality feed and protecting a clean water supply are important factors in preventing herd infection.

Gastro intestinal bugs that came in with the cold  

Yersiniosis has long been recognised as a severe, frequently fatal disease affecting a wide range of animal species. Weaner deer have proven to be particularly susceptible. Cattle infection has been rare but is becoming more common. This is due in part to the advent of widespread deer farming  which provides  a susceptible population, resulting in  contaminated waterways. Yersinia is capable of withstanding freezing and can continue to grow at usual domestic refrigeration temperatures. It can be found in both clinically normal and affected animals. The organism is present in soil, water and faeces and strains may vary in virulence. They cause a sporadic outbreak of diarrhoea, weight loss and sometimes-systemic infection. Faeces often contain blood and concurrent parasitism may be important in the development of this disease in weaned calves. Outbreaks have also occurred in 14 - 18 months in-calf dairy heifers. Secondary abortion is a common occurrence in affected heifers. While a vaccine is available for deer, its use in cattle is unproven. We will be carrying out vaccine trials in our practice this summer to evaluate the viability of protective vaccination.

 Cryptosporidia is a  coccidia like organism affects the cells lining the gut causing decreased absorption and digestion. The onset of diarrhoea caused by cryptosporidia usually occurs in calves between three and 28 days of age. In very young calves the faeces are profuse yellowish and watery but may change to grey and slimy as the disease progresses. When a mixed infection with rotavirus occurs, losses may be significant         

    
Cryptosporidia are highly resistant to commonly used disinfectants and readily persist in the environment.                       


Cryptosporidia is exclusively a large herd disease inparticular where successive batches of calves are reared in the same environment. Rotoviral vaccination has definitely reduced the incidence of this disease in our herds but the effect may be due to common coccidiastats are ineffective against cryptosporidia. Halfuginone however is effective against cryptosporidia but has a low safety margin. Registration trials are continuing this spring. 

Pneumonia during calf rearing

Pasturellosis  


Until recently pneumonia due to Pasturella was not of any real significance during calf rearing. The development of large single cover rearing houses, prolonged indoor rearing and utilizing restricted feed intake systems with high faecal output has resulted in a marked increase in respiratory disease in reared calves. Management and environment stressors include mixing of calf groups, wide daily variation in environmental temperature, dusty conditions and ammonia build up where ventilation is inadequate. Viruses such as IBR, BVD, PI3 and BRSV. Bacteria such as Haemophilus sommnus and Actinobaccillus can also be involved. In cases left to proceed untreated, significant lung damage can occur with severe abscessation of the lungs. Chronically affected animals may be poor doers. Feed conversion rate is markedly reduced in these animals but due to respiratory reserve capacity many calves grow out and subsequently get in calf. Two seasons ago in our practice, we experienced a significant increase in sudden death syndrome in 18 month heifers. These heifers were either found dead or “ in-extremis.” A common finding in affected heifers was severe epistaxis (blood loss from the nose). On postmortem large areas of lung tissue contained haemorrhaging onion skin like lesions with  thick purulent abscesses. Treatment involves improved ventilation, prolonged antibiotic therapy and preventative vaccination.

Photosensitivity in weaned calves: Canterbury Liver Syndrome

 
This disease predominantly affects calves within two weeks of being weaned onto grass. Initial signs include discomfort, shade seeking and raised skin in non-pigmented areas mostly along the backline.


The disease progresses with sloughing of the dermis and severe wound exudation. Secondary skin infection may occur in the affected area and in some cases this can result in severe septicaemia. Liver biopsy of affected calves indicates a severe cholangiohepatitis similar to that occurring in facial eczema. Bacteria are thought to invade the liver via the vessels draining the intestinal tract. Inadequate dietary fibre and grain over load acidosis have been implicated in this disease. Mycotoxins in mouldy straw have also been implicated in this disease syndrome.


Early weaning, restricted milk volume, high grain intake calf rearing systems such as advocated by the Kellaway and Poukawa rearing systems seem to be important in the development of this sporadic disease. Treatment involves removal from sunlight, treatment with anti-inflammatory agents and antibiotics where indicated.

Rotavirus - the disease

Rotavirus is usually a mild to moderate clinical disease with large numbers of calves affected. There can also be large numbers of sub-clinical cases. Rotavirus is persistent in the environment and resistant to inactivation by normal disinfectants. Huge volumes of the virus can be shed by clinically normal animals including adults, thus environmental contamination can be persistent and heavy. Transmission is primarily by the faecal-oral route. Incubation period is dependent on dose, but is usually between 24 - 28 hours. The virus infects and destroys the mature villous enterocytes in the small intestine, resulting in atrophy and replacement with immature cells. These are deficient in brush border enzymes and absorption function. Malabsorption and maldigestion lead to diarrhoea. Affected calves can go off the suck and appear depressed. Significant weight loss can occur.

Colostral immunity 

Cows naturally produce rotavirus antibodies in colostrum, however they are only present in significant levels for the first 2 - 3 days after calving. Protection of the calf is due to the presence of antibodies in the lumen of the gut. Rotavirus scours are therefore not usually seen until five-seven days after birth when the colostral immunity has disappeared. In colostrum deprived calves, rotavirus has a much earlier and devastating onset.

Vaccination

  Vaccination of the dam with inactivated rotaviral antigens stimulates the production of greater antibody levels in both colostrum and in milk for several weeks after calving. Adequate intake of treated colostrum at birth, provides passive immunity and continued ingestion of milk from vaccinated cows gives a critical local protective effect.

    Outbreaks of calf scours are expensive. While farmers readily recognise the costs associated with controlling an outbreak in terms of veterinary remedies and labour, few appreciate the losses due to poor feed utilisation, not only apparent in the scouring calves themselves but also sub-clinically affected calves within the calf rearing system. Staff morale can evaporate rapidly in the face of a spreading, seemingly uncontrollable outbreak.

  To this end we have now promoted the routine use of vaccination and in particular RotavecTM K99. Initially we concentrated on two large herds which had had the disease diagnosed the previous season. Due to the cost of the vaccination, we initially opted for strategic vaccination. Vaccination was carried out in three batches, selecting cows with an appropriate calving pattern to give a consistent supply of treated colostrum throughout the whole calving period. Treated cows were milked separately and the colostrum stored. All newborn calves were given the colostrum within 6 -12 hours of birth. This was by Bovivet calf feeder. This programme proved to be relatively successful but encountered a number of glitches. Vaccinated cows did not calve strictly on time, resulting in critical shortages of treated colostrum. Labour input was high and towards the end of the calving period, we had a minor outbreak of Rotavirus as the treated colostrum ran out. Farmers using the vaccine were still happy with the results but considered that whole herd vaccination was probably the option for next season. A reduction in the cost of the vaccine in the following year lead to a significant uptake of the vaccination programme. I now prefer to vaccinate the whole herd 4 - 6 weeks before the planned start of calving. This optimises the spread of vaccination response and occurs at a time when other labour requirements on the farm are minimal.

    The vaccine must be given by intra muscular injection in the anterior half of the neck. We have seen some mild injection site reactions. Vaccination technique must be of the highest standard. Cows which are unhealthy should not be vaccinated.

Colostrum deprived calves 

Last season we carried out a serological survey in a number of calf rearing units that we service. In one bull beef unit, a staggering 20% of calves had ingested none or very little colostrum at birth. These calves were tracked to one source where calves were being picked up directly out of the paddock due to a “problem” in the rearing unit. It is absolutely vital that calves ingest 8 - 10 % of their body weight as quality colostrum in the first six to twelve hous of birth. It is better in my opinion to treat all calves as requiring colostrum and act accordingly. There are now relatively inexpensive individual quick tests available which can accurately determine calf immune status within the first few weeks of life. We use these routinely when investigating cases of illthrift or high mortality.

Feeding  

Colostrum milk from the first six-eight milkings of vaccinated cows should be pooled, identified and retained in a cool environment. Mastitis milk and milk from induced cows should not be included in the pool of stored milk. Calves should be fed on the stored colostrum at the rate of 2.5 - 3.5 litres per day dependant on body weight for at least the first two weeks of life.

Milk preservation 

The shear volume of colostrum produced has lead many farmers to explore various methods of extending the shelf life of this valuable milk. In all cases colostrum or milk must be stored in clean stainless steel or plastic containers. As in the brewing industry, what you start and finish with will depend on the bacterial / fungal population present at the commencement of the process. Avoid contamination. Do not attempt to preserve antibiotic or mastitis milk 

Methods

The scale of calf rearing units and the value of colostrum has resulted in a number of storage systems to enable efficient utilisation of the colostrum resource. 

Cooling - These systems range from simple drums or bulk tanks (with or without refrigeration), through to open top Para pools containing 30 000 litres. I have kept colostrum in 120 litre Tepol drums with snaptite fasteners for up to four weeks. I prepare the drums using acid dairy wash then thoroughly rinse the drums and lids with clean water before filling. The date of filling is recorded. Drums are shaken once each day until used. If refrigeration is not available then a simple system using a garden sprayer to wet the drums and allow the water to evaporate will provide significant cooling. Temperatures should be maintained between 5 and 10(C. Avoid direct sunlight.

Yogatisation - This is a simple system for safe preservation. Add one litre of yogurt (e.g. a sachet of EasiYo) to 20 litres of colostrum. Mix well and use this mixture to seed further batches. The colostrum should be stored at 5 - 15(C, preferably in the shade, and stirred twice daily. The high protein content of colostrum means two litres of colostrum is equivalent to five litres of whole milk. Colostrum other than the first few feeds should be diluted at the rate of two parts of colostrum to one part of hot water at 80(C and fed at three litres twice daily at 40(C. Avoid bacterial contamination of the yogatised milk. Buckets, stirrers and container lids must not become soiled. Palatability remains high and a simple taste test will confirm suitability for feeding.

Chemical Storage - Various methods are available. I now no longer encourage the use of formaldyhyde. Ascorbic acid has proven too expensive and I now prefer to use 100 volume hydrogen peroxide added at the rate of 1.5 mL per litre of milk

The peroxide should be mixed thoroughly into the colostrum or milk. This will extend storage out to approximately four weeks. Additional treatment may be required after this period.

This season will see milk replacers becoming even more expensive and in even shorter supply. We expect to see a marked upsurge in the preservation of colostrums. Colostrum is now a saleable product. Farmers must not be tempted to compromise the supply of adequate colostrum to new-born calves. Immunologically it forms the core of any sound calf rearing system

Conclusions


It is most important to recognise that new infectious agents such as Salmonella Brandenberg will continue to emerge and that the best protection is to enhance and maintain the biosecurity of the dairy herd The fundamental reason that new diseases emerge is that microbes are very adaptable and that they are moved very rapidly worldwide by man. Development of new farming technologies will bring with them new challenges in disease prevention. Familiarisation with current farming practice is essential so that new technologies can be adapted to complement the local environment.

    
The predominant feature of spread of new contagious pathogens is the influence of humans on the natural environment, including animal management practices, waste management and effluent control. The spread of enteric diseases such as Salmonellosis and Yersinia are based on the epidemiology of faecal pollution. The enhancement of productivity is dependent on developing a satisfactory compromise between production, Disease and the environment. This process must be sustainable in the long term.

Workshop summary

Background 


Steve owns his own veterinary business and has been involved from 1988 to 1996 in a calf rearing business rearing 400 to 500 calves per year. From 1990 to 1994 Steve was a shareholder involved in a business importing beef and heifer calf replacements. 

Presentation summary

Know your enemy! Recognise potential challenges and prevent them. Take a personal responsibility. Invest in a $3 thermometer to differentiate between nutritional and infectious scours! (Infection causes an increase in temperature.)

Colostrum

Your first line of defence for a healthy calf. Make sure your 40 kg calves get at least 4 litres in the first 12 hours as intake of immunoglobulins rapidly decreases.

Calf rearing shed

 Place plenty of shavings in the base of the shed. Keep it dry and clean. Be aware of too much sunlight, ventilation, humidity, drainage, direction that the calf shed faces. Retain an “All in, all out” protocol, never mix batches of calves. Calves should be fed from the front of the pen. Diseases can be transferred easily from farm to farm and within pens. Keep sick calves isolated at all times.

What are your goals?

There is no right system. Take the best parts of other peoples systems and adapt them to yours.

Milk versus CMRs

 Buy milk powder in batches for quality control and accountability. The higher the fat content the better. Be aware of soya based calf milk replacers, they do not curd. 

Meal

 Quality is important. Must contain a coccidiostat. Pelleted or coarse ground; too large will decrease intake. 

Roughage

Rumen development is of utmost importance.

Respiratory diseases

 Can be viral, bacterial, fungal and parasitic. Lung worm is on the increase in the South Island.

Diarrhoea

Most pathogens are derived from the dam, also in calf pens and can be nutritional.

Rotavirus

Vaccinate all cows 4 to 12 weeks prior to calving. Many different strains and virility. Colostral antibodies protect, serum antibodies do not. Yellow, mucid watery diarrhoea found in calves at less than 10 days old.

E.coli

Calves susceptible at less than five days old. Grey watery voluminous diarrhoea.

Salmonella

Foul smelling green faeces found in calves at one to seven weeks old. Found in 2% of herds. Brandenburg is now a widespread strain. 

Cryptosporidium

A watery yellow scour in calves from 3 - 28 days of age. Oocysts are resistant to many disinfectants. Protozoa multiply in the same cells as rotovirus.
Future strategies

Hyper stimulation of cows e.g. cows vaccinated with antigen, new vaccine combinations available, emergence of new strategies.

Discussion summary

Start with a healthy calf! Keep consistency in whatever you do. Train your staff. Act on calf problems as soon as they occur and isolate them. Have a stress free environment that is supervised by one person. 
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