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PREFACE

This book is written based on science but influenced by the ‘art’ and experience gained from over thirty years working as a veterinary surgeon with farmers and their cattle in the central south and south-west of England. In such a position, most vets have a heavy dairy bias, and I, too, have spent a significant part of my professional life working with dairy cattle. I have, however, a passion for beef cattle, and particularly beef suckler cows, which influenced my early career. My mornings would be spent on dairy farms. In the afternoons, looking to fill my time with something more productive than sitting in the office drinking coffee and waiting for an emergency call to come in, I would drive miles to one of my friends and clients running large suckler herds, numbering several hundred and up to a thousand breeding cows, on Salisbury Plain, lie through my teeth saying that I was just passing and ask how the cows were and whether we could have a look at them (free of charge, of course!).

Word gradually got round that there was this unusual vet in the area with an interest in suckler herd management, health and productivity, and work gradually built up until my suckler-cow work expanded sufficiently to displace the morning dairy-cow work.

There is much that the veterinary profession, armed with science and experience, can offer beef suckler farmers to assist with herd health management aimed at improving productivity performance; the veterinary work in beef suckler herds includes so much more than just TB testing and difficult calvings! An increased veterinary involvement should be welcomed by suckler farmers and viewed as an asset of value rather than simply a cost. The veterinary profession, for its part, perhaps needs to reconsider its attitude to suckler herd management, and stop viewing suckler cows as the poor relations of dairy cows!


INTRODUCTION

A suckler herd, or what in America is called a cow-calf operation, is one in which the primary output, unlike dairy herds where it is milk, is weaned calves usually destined for fattening for slaughter for human consumption, but which may be destined for retention or sale as breeding animals. Additional outputs also include ‘barren’ cows deemed to have reached the end of their economically productive life, again usually for fattening or immediate slaughter	for human consumption, and the sensitive management of environmental or ecologically important ecosystems.

Herd size and preferred breeds vary widely dependent on owner preference and desired outcome. Most commercial suckler herds may number anything up to many hundreds of head, and will be made up of cross-bred cows, often originating from the dairy herd, to capitalise on the benefits of hybrid vigour; pedigree herds, often with the aim of producing terminal sires with superior genetic potential for use in commercial herds, are smaller, and ‘niche’ herds of smaller or rare breed animals are not at all uncommon.




A Chillingham bull grazing traditional woodland pasture.






A Limousin cow and calf on parkland grazing.



Irrespective of the composition of the herd, output should target a calf per cow each year that is delivered easily, suckles vigorously, grows quickly, and is successfully weaned at the desired weight and at the desired time. In reality, however, this is probably rarely achieved. Breeding strategy will usually involve natural service, although the benefit that can be realised from the genetic potential available when using artificial insemination, either to observed or induced oestrus, should not be discounted without consideration. In most suckler herds, however, the widespread use of natural service means that far more attention must be paid to male fertility than is the case in most dairy herds, where vast amounts of time and effort are concentrated on managing female fertility.

Health considerations in the suckler herd also need to be prioritised differently to those in the dairy herd. The multifactorial issues, including mastitis and lameness that are major challenges to the dairy industry, are of lesser significance, although perhaps no less important, in the suckler herd, whereas many of the single-agent infectious diseases, particularly those that impact longevity and fecundity, assume arguably greater importance in the suckler herd.


CHAPTER 1



THE ETHICS OF SUCKLER PRODUCTION

Before discussing ‘how’, time should perhaps be spent considering ‘why’, and the ethics of suckler production. There are those who consider the ‘exploitation’ of any animal for the benefit of humankind to be abhorrent; there are others who consider, for whatever reason, that eating meat is wrong; and there are those who believe, in these days of increased concern about climate change and global warming, that we should not be farming ruminants. Others, perhaps the majority, disagree in every respect.

The use, and therefore probably misuse, of animals to suit our purposes has been the case for millennia. This does not make it right, but in many situations, including in animal agriculture and in the production of food for human consumption, the majority view is that the keeping, breeding and eventual slaughter of animals to provide food for people is acceptable – assuming that animal welfare is given the highest possible priority, and that every effort is taken to prevent suffering.

It is, of course, true that animal protein is not essential in the human diet to maintain health and vigour: plant-based proteins offer an alternative, as do other sources – insects, for example, or even laboratory-cultured protein, although these currently may not be economically viable alternatives. We are faced, however, with a growing global human population that it is going to be challenging to feed adequately. So why grow crops, which could be used to feed people, to feed to animals, including cattle, to then slaughter them for human consumption? Why not just eat the crops our-selves? This argument becomes problematic when the land area available for growing crops is not enough to produce sufficient plant-based protein to feed the growing global human population.

We could, of course, clear more land for agriculture, but at what expense to our environment? An alternative is to use land unsuitable for growing crops to produce food, and currently the only species able to do this, albeit perhaps somewhat inefficiently and at a relatively low level (but some, surely, is better than none!), are ruminants, essentially cattle, sheep and goats; this is thanks to their highly specialised digestive tracts in which fibre of a quality too poor to sustain humans and other monogastric species can be fermented within the rumen to sustain and grow the animal. (Using ruminants to graze such areas can also be advantageous in the maintenance of environmentally valuable ecosystems and biodiversity.)

But are ruminants not responsible, thanks to this fermentation within their rumen, for the production of large quantities of greenhouse gases being shed into our atmosphere, and therefore for global warming and the climate catastrophe we face? It is true that ruminant digestive processes do result in the production of greenhouse gases, with the amount being produced depending on what the ruminants are being fed and what they are eating. However, ruminants are not new to the planet: vast, although perhaps somewhat depleted, herds of buffalo, wildebeest and antelope still graze across the African plains; it is not so long ago that similarly vast herds of bison ran wild across the grasslands of America; and shortly before that, in evolutionary terms, Aurochs (large native wild cattle) roamed Europe. These were, and are, all ruminants producing greenhouse gases as part of their existence. Perhaps global warming and climate change are not the fault of ruminants!




Angus suckler cows and calves grazing land unsuitable for crop production in the borders of Scotland.



In addition there is also an increasing worldwide demand for ruminant protein, particularly high quality and ‘pasture-fed’ ruminant protein, with some cuts of meat from the best animals commanding a high price (consider a juicy rib-eye steak, a tender fillet or a cut of Wagyu beef).

Suckler farming, at least for the foreseeable future, would seem to be here to stay. It is our responsibility, therefore, to make it as welfare friendly, sustainable, and efficient as possible.


CHAPTER 2



NUTRITION

Ruminants have evolved over very many hundreds of thousands of years to survive, even thrive, on a relatively low-quality fibre-based diet that is fermented in the rumen and reticulum, the ‘first’ and ‘second’ stomachs, by a numerous and diverse flora and fauna. It may, of course, be possible that productivity can be improved by managing pastures and manipulating dietary constituents to increase the plane of nutrition, as is seen particularly in intensive beef fattening and high-yielding dairy enterprises. This does not, however, come without cost, with the occurrence of metabolic diseases including ruminal acidosis, displaced abomasums and liver abscessation, to name but a few. The key is that in order to maintain a healthy cow we need to maintain a healthy rumen, and this relies on maintaining a healthy rumen flora and fauna.

The rumen flora and fauna, the ‘bugs’, comprise many different bacteria, yeasts and protozoal species: these require a stable environment maintained around a normal pH if they are to function optimally. This requires a consistent intake of forage to add to the mat of fibre that sits floating on the rumen liquor. Fibre from this mat is periodically regurgitated and masticated – ‘chewing the cud’ – to break it down mechanically before it is re-swallowed. Any sudden alterations to dietary intake, feeding discrete amounts of concentrate (essentially rapidly fermentable starch) for example, as may occur at milking time for dairy animals, will alter this constant rumen environment, usually reducing the pH, and have a deleterious effect on the bugs. Evolution has, however, predicted man’s need to meddle, and has created a system where saliva, which is produced in copious quantities during rumination, contains bicarbonate to ‘buffer’ rumen pH and maintain the optimal constant environment.




The bovine digestive system.



As well as feeding the cow, to maintain health we also need to feed the rumen bugs. Just as it is possible to feed too much high-quality material it is also possible to feed diets of such low quality that the bugs do not have access to the nutrients they need to survive. Rumen function then literally ‘grinds to a halt’. There may appear to be sufficient food for the cows to eat, and they may be eating it, but if it is of such low quality that the rumen bugs stop working, the fibre will not be broken down: the rumen will be full and getting fuller, becoming increasingly impacted and dysfunctional, because the cows will still be hungry, but they will lose weight and productivity will crash. While the answer in such a situation may seem simple (improve the quality of the diet), achieving a resolution is often anything but!

Water too, of course, is an essential part of the diet, and access to an adequate supply of potable water is vital to maintain health.

Nutrition of the calf is, of course, completely different. Although calves will start nibbling at forage at an early age, in the suckler herd situation the entirety of their nutrition during the earliest part of their life is totally dependent on milk from their mother. This continues to provide a significant part of their diet for many weeks and even months. However, milk intake is dependent on its production by the dam, which in turn depends on, amongst other things, a healthy rumen and maternal nutrition – and this must not be overlooked!




Access to an adequate supply of potable water is just as important in the maintenance of health and the promotion of productivity as is easy access to a sufficient supply of a well-balanced diet (although when that access is from a naturally flowing water course don’t forget the possible biosecurity risk!).



ENERGY

Energy supply, both directly to the cow but most importantly to the rumen bugs, is provided by the plant-based carbohydrates, including sugars, starches, hemicelluloses (cell wall polysaccharides) and cellulose, available in the diet. Although some of the simpler sugars present and produced during digestion can be absorbed and metabolised by the cow, the vast majority of the carbohydrates present in the diet are digested and fermented by the bugs producing gas, both carbon dioxide and methane, which must be voided by the cow to the atmosphere by eructating (burping) if a potentially fatal bloat is to be avoided. There is also the action of volatile fatty acids, primarily acetic, propionic and butyric acids, which are absorbed through the mucosa of the multitude of papillae covering the rumen wall, which vastly increase its area and therefore absorptive capacity, and so provide the major energy source of the cow.

Once absorbed, acetic and propionic acids, unchanged, and butyric acid converted to beta hydroxy-butyrate, are transported to the liver in the hepatic portal vein. Within the liver the propionic acid is converted into glucose, which may be stored as glycogen or metabolised in the various tissues and organs of the body to drive the TCA cycle (tricarboxylic acid cycle or Krebs cycle): this converts adenosine diphosphate (ADP) to adenosine triphosphate (ATP), producing water as a by-product, to provide energy to the cells making up these tissues and organs. (Where oxygen supply is limited, the less efficient ‘glycolytic’ pathway can also be employed to provide ATP.) Acetic acid and beta hydroxy-butyrate are used unchanged as energy sources.




Suckling provides almost the entirety of a young calf’s nutrition, and the importance of an adequate, early intake of good quality colostrum to give a good start in life cannot be overstated.



Beta hydroxy-butyrate is also released when, in times of deficient dietary energy intake, body-fat reserves are mobilised to make up the shortfall, and it is often assessed to provide information about the nutritional status of the cow; an elevated circulating beta hydroxy-butyrate level indicates excessive fat mobilisation, predisposing to fatty liver and other metabolic disease, and an inadequate dietary energy supply – although in cases of starvation where all the body-fat reserves have been depleted, the circulating beta hydroxy-butyrate level will return to normal!

PROTEIN

Protein metabolism, if anything, is arguably more complex than energy metabolism! Dietary proteins need to be broken down to their individual amino acid constituents before they can be absorbed through the intestinal wall to be used by the cow as the building blocks for new proteins. Some amino acids, the non-essential amino acids, can also be synthesised within the body, but this is not universally the case; some amino acids, including arginine, histidine, isoleucine, leucine, lysine, methionine, phenylalanine, threonine, tryptophan and valine, cannot be synthesised by the cow, or only synthesised in limited quantity, and so are considered essential dietary components.




Rumen fermentation synthesising volatile fatty acids (blue) and the greenhouse gas methane (red) from dietary constituents (green).



Much, but not all, of the protein supplied in the cow’s diet (rumen-degradable protein, or RDP) will be broken down by the rumen bugs. Some of the amino acids produced will then be utilised by those bugs to produce microbial protein during their usual metabolism and reproduction. (Some will also pass into the abomasum and small intestine to provide an additional nutrient source to the cow.) In addition, many of the rumen bugs can use non-protein nitrogen sources, often supplied to cattle in the form of ammonia-treated straw or sometimes urea prills, to synthesise microbial proteins that, as the bugs die, will pass into the abomasum and small intestine where they, too, will be digested by the cow to provide the bulk of the cow’s protein nutrition.

However, some of the protein in the cow’s diet (dietary undegradable protein (DUP), or by-pass protein) will pass through the rumen without being broken down. This is then digested in the abomasum and small intestine as it would be in monogastric (non-ruminant) animals to provide additional amino acids.




The glycolytic pathway and the tricarboxylic acid cycle – the power-house of energy provision for cellular aerobic respiration.



As a last little twist, when amino acids are supplied to the cow in excess, they can be metabolised, mainly in the liver but also by the kidneys, to supply energy, producing ammonia as a by-product. Ammonia is, of course, toxic, and so if it is not used to produce more amino acids (the minority of the ammonia produced), it needs to be removed from the body. This is achieved by converting it into urea in the liver (it should be rapidly becoming clear what an important organ the liver is, and how important it is that it remains healthy!), which is then excreted via the kidney and voided in the urine.

FATS AND OILS

Fats and oils are, of course, a natural component of forages and can provide a very rich energy source. Additional fats and oils can be incorporated into cattle rations, usually those formulated for dairy cows where there is a high demand for energy to drive milk production. This can, however, come at a price, both literally and metaphorically: fats as an energy source for ruminants are expensive (although perhaps not as expensive as purchased protein sources), and the inclusion of an excess amount in ruminant diets will compromise the efficiency of the rumen bugs and the functioning of the rumen.




The production of urea, which can be safely excreted from the body via the kidneys by the detoxification of ammonia produced as a by-product of protein metabolism.






Mineral interactions are many and complex, making mineral nutrition a difficult area of the bovine diet.



VITAMIN AND MINERAL NUTRITION

While the various vitamins and minerals that are necessary for the maintenance of health and productivity are essential dietary components, and are often the primary consideration of many farmers and their advisers (if there is one thing that mineral salesmen are very, very good at it is their job!), they are only required in tiny amounts and over-supplementation can often cause as many or more problems than it resolves. The situation is often further complicated by multiple interactions and the difficulty of accurately establishing status in the presence of homeostatic mechanisms that continuously act to optimise circulating levels irrespective of the level of supply.

When supplementation is required, this can also present challenges: for example, what should be the route of supplementation, and what form should the supplement take? The easiest option may be to allow the cattle to help themselves from either free-access minerals or lick blocks (beware the amount of molassed minerals that may be consumed, and therefore the expense, because they taste nice!) but intakes will vary enormously. Injectable preparations or boluses will provide a more even and reliable level of supplementation to every animal but can, of course, be difficult and time-consuming to administer.




Bolusing cattle provides a more certain and reliable means of supplementing mineral status than relying on free-access preparations or lick blocks.



MACRO-MINERALS

Calcium

Calcium presents a conundrum. It is required for nerves and muscles to function efficiently and as a major component of bone to ensure skeletal integrity. Given the amount of calcium present in skeletal tissue, deficiency within the body is almost impossible, and yet, due to the time taken for enzyme systems to activate its release from skeletal tissue at calving when the demand from the calf and, more particularly, the mammary gland is maximal, a relative deficiency of circulating calcium, or hypocalcaemia, can result in muscular weakness, and in the most severe cases, a flaccid paralysis and recumbency, often termed ‘milk fever’.

Furthermore, just as the skeletal muscles become weak in cases of milk fever, so too do the uterine muscles, so milk fever before the calf has been delivered may result in a prolonged birth. Furthermore recumbency after the calf has been delivered can be complicated by a prolapse of the uterus and inactivity of the smooth muscles of the gastro-intestinal wall, so bloat and constipation may also be seen. Cardiac muscle function may also be compromised, with death occurring in the most severe cases.

Although cases of milk fever are more common in dairy cattle than in suckler cows because of the vastly greater amount of milk they produce, suckler cows, particularly older, dairy-cross animals, can also be affected and may require rapid action. In the most severe cases, with the affected animal ‘flat out’ in lateral recumbency, this may require the immediate infusion of either a 20 per cent or a 40 per cent solution of calcium borogluconate intravenously (i/v). The advantage of a 40 per cent solution is that it contains twice as much calcium as a 20 per cent solution and so will correct the circulating calcium deficit faster – but beware, giving too much calcium too quickly may also be fatal, so for this reason it may be considered safer to use a 20 per cent solution for i/v administration and to use two bottles if twice as much calcium is required.

In less severe cases, where the cow is wobbly or if she is unable to stand, if she can maintain dorsal recumbency tradition has often been to give ‘a bottle under the skin’. Here, too, 20 per cent solutions of calcium borogluconate are preferable to 40 per cent solutions because the greater osmotic pressure of the more concentrated solution requires dilution by body fluid before it can be absorbed into the circulation and so it is slower to act than a weaker solution. However, consideration should be given to the discomfort caused by the administration of large volume, subcutaneous injections.




A recumbent cow shortly after calving showing the typical signs of milk fever: a flaccid paralysis with the head turned towards the flank. Urgent treatment with calcium is indicated.



The ideal solution may be to treat recumbent animals with an i/v infusion to rapidly address the situation, but to administer one of the liquids or boluses designed for oral administration to provide a source of calcium that is rapidly absorbed from the gut to provide a longer-term depot supply of the mineral that will persist until homeostatic mechanisms are up-regulated to release the required amount of calcium from the bones. Cows that are wobbly but still able to stand may only require oral dosing to prevent the situation deteriorating.




A wide range of milk-fever treatment options exists, including injectable solutions, oral liquids and boluses – but prevention, as they say, is undoubtedly preferable over cure!



Magnesium

Unlike the situation with calcium, magnesium, which is also essential to maintain efficient nervous function, is only stored within the body in very limited amounts and so a constant dietary supply is required. Animals are at risk if intakes fall, or if gut transit time is decreased, giving less time for the magnesium that is present in the diet to be absorbed. Such a situation is often seen in the spring, particularly when cows are grazing heavily fertilised young rye-grass pastures when warm, wet weather promotes the rapid growth of lush grass that has both a low magnesium content and causes the animals grazing it to scour.




A cow down due to hypomagnesaemia (‘staggers’) showing evidence of convulsions. Urgent treatment is required in such cases, but even when administered without delay, the outcome is frequently disappointing.



Animals affected by hypomagnesaemia will at first become nervous and twitchy. As the situation progresses they will start to become uncoordinated and will stagger around – hence the term ‘grass staggers’ – before becoming recumbent and fitting, with the limbs becoming rigid and thrashing about, and the neck and head often arched backwards over the shoulders. Such situations are medical emergencies: magnesium supplementation is urgently required, but i/v administration of solutions of magnesium sulphate is frequently fatal unless carried out with the greatest of care.

As usual, prevention is better than cure, and problems can often be avoided by increasing oral intake during high-risk periods by adding magnesium chloride flakes to the cows’ drinking water (although these make it taste bitter and unpalatable so the animals will seek alternative water sources to drink from if these are available); providing ‘high magnesium’ lick blocks (which can be made more palatable, thereby increasing intake, if molasses is added); or bolusing the cows with magnesium ‘bullets’.

Phosphorus

Phosphorus balance and metabolism is inextricably linked with calcium balance and metabolism, although it is not under such tight homeostatic control, and circulating levels can vary widely – including in the same animal in samples collected at the same time but from different sites; because of the massive excretion of phosphorus in the saliva of ruminants (the supply of phosphorus to the rumen in the saliva often exceeds dietary supply), samples collected by jugular venepuncture will contain lower levels than samples obtained from the tail – unless, of course the animal, for whatever reason, is not eating, ruminating or salivating!.

As with calcium, the role phosphorus plays within the body encompasses very much more than just skeletal integrity: it is essential in many vital roles, including energy metabolism. Deficiency, which is rarely reported in the UK, especially where animals graze or are fed forage harvested from fertilised pastures, can be a cause of inappetence and poor performance, and in chronic situations can result in affected livestock displaying ‘pica’ – eating abnormal materials (although this is not limited to deficiencies of this mineral alone). When present in excess (or when calcium and phosphorus supply is not correctly balanced, which not uncommonly occurs in young, rapidly growing animals) there may be a predisposition to the formation of urinary calculi, which, whilst not a problem whilst they remain within the bladder, can cause an acute and life-threatening situation if they enter and block the urethra, particularly of male calves.

Sodium, Chlorine and Potassium

Although perhaps not often considered in detail in the feeding of suckler cows and beef fattening animals, perhaps because natural deficiencies, particularly of chlorine and potassium, are rare, an adequate status of all of these minerals is vital to ensure good health and optimal productivity. On the other hand, an excess, particularly of potassium, may predispose to other problems including hypocalcaemia or milk fever around the time of calving, and hypomagnesaemia or grass staggers when lush pastures are grazed during periods of stress, including sudden inclement weather.

Sodium in particular has been referred to by Michell in 1985 in The Veterinary Record as providing the ‘osmotic skeleton’ of the body on which all else hangs. A shortage of sodium may be manifested as a roughened coat (how often are salt licks recommended, whether reasonably or not, for animals in the spring that fail to shed their winter coat?), a reduced appetite (adding salt to feed is an easy way of improving palatability), weight loss and a reduced milk yield.

Supplementation by providing access to manufactured salt blocks or lumps of natural rock salt for the animals to lick is, fortunately, simple and cheap, will promote salivation to help buffer the rumen to ensure the health of the bugs, and can be a useful, if somewhat unpredictable means of ensuring an intake of other essential minerals and vitamins.




Rock salt is a useful source of minerals, particularly iodine, as well as sodium and chloride, and will stimulate salivation to buffer rumen pH.



MICRO-MINERALS AND VITAMINS

Cobalt

Cobalt is required in ruminants for the synthesis of vitamin B12 by the microbes within the rumen. (Non-ruminant species lack this ability and require dietary vitamin B12 rather than cobalt to maintain health. The consequences of inadequate cobalt availability to ruminants, however, can be addressed by the administration of vitamin B12).

Assuming an adequate dietary supply of cobalt, any vitamin B12 deficiency and the consequent listlessness, inappetence, anaemia, poor performance and eventual emaciation and death, as would also be expected in cases of generalised malnutrition and starvation, are rare occurrences in cattle. There has, however, been a suggestion that a suboptimal cobalt status might be responsible for poor reproductive performance in beef cattle, although the assessment of cobalt status, despite the availability of a blood test to assess vitamin B12 status, is challenging.

Copper

Copper is complicated! It acts as a co-enzyme in many enzyme systems, is necessary for the production of red blood corpuscles and the normal functioning of the immune system, is essential in the development of myelin, which surrounds neurons within the central nervous system (deficiency in this situation is particularly well known and documented as causing swayback in lambs), and is required for growth. Copper deficiency can also lead to changes in coat colour: a red coat and the formation of ‘spectacles’ may be considered suggestive, and to compromised reproductive performance.

Due to its importance in so many areas and functions within the body it will come as no surprise that circulating levels of copper are kept under tight homeostatic control. During periods where supply exceeds demand, copper is stored in the liver. It is then released to maintain circulating levels when supply is limited. This means that although blood copper levels can be estimated, a result within the expected range may fail to reflect adequately the true status of the animal. It may be that the release of stored copper from the liver is maintaining circulating levels of the mineral despite a deficient intake. By the time that blood levels fall below the expected range, stores of copper within the liver will have been depleted and productivity lost.




A red coat discoloration is frequently linked with ‘copper deficiency’, but are these calves suffering a primary deficiency of the mineral, or an interaction-induced secondary deficiency ? Or is their copper status actually fine?



At the other extreme, storage of copper within the liver will maintain circulating levels within the expected range even if intakes are excessive. The capacity of the liver to store copper is, however, limited, and when this limit is reached, which can be precipitated by concurrent disease including liver fluke infection, fatty liver disease and toxic insult such as that caused by the pyrrolizidine alkaloids contained in ragwort and other toxic plants, the flood-gates open and much of the stored copper will be dumped into the bloodstream causing jaundice, haemoglobinuria and an often fatal haemolytic crisis. Obtaining biopsies of liver tissue (or samples from slaughtered animals) for laboratory examination may therefore be the best way of determining copper status, but this requires a surgical procedure, is invasive, and is not without risk (albeit small).

Add to this the interactions that occur between copper and iron (so why are so many mineral powders red, denoting an iron base?), sulphur (which we spread liberally on some of our pastures), and particularly molybdenum, and the situation becomes even more complex.




The typical bright yellow discoloration of the carcass of an animal that has died as a result of copper toxicity.



Iron and sulphur can both combine with copper within the rumen forming insoluble complexes and reducing the amount of copper available for absorption. Furthermore, diets high in molybdenum also result in copper complexing to form tetrathiomolybdate, which also compromises the absorption of the mineral. All of this may contribute to an induced secondary copper deficiency. Molybdenum, however, is also thought to be toxic and has an adverse direct effect, particularly on reproductive function.

The debate between copper deficiency and molybdenum toxicity continues to rage. It may be better, therefore, to refer to copper-responsive disorders instead of either deficiency or toxicity. It is important, however, to differentiate between a primary copper deficiency and a copper-responsive disorder, because the means by which they need to be addressed may be different. Supplemental copper by almost any route should improve the situation in the case of a primary deficiency (but beware of inducing toxicity!), but in the case of a copper-responsive disorder it is the ratio of copper to molybdenum (and iron and sulphur) within the rumen that is important, so any necessary additional copper needs to be available orally.

Iodine

Iodine is an essential component of the thyroid hormones that control metabolic rate, foetal development and almost all bodily functions. Deficiency (although how this occurs when we use so many iodine-based disinfectants around many of our farms remains something of a mystery!) will, certainly in time, result in an enlargement of the thyroid gland in the neck, ‘goitre’, which may be particularly obvious in neonatal calves, can cause an increased prevalence of stillborn calves or late abortions, poor growth rates, low milk yield (which will further compromise calf growth rates in the suckler herd), changes to the skin and hair, and poor reproductive performance. An over-reliance on goitrogenic forage crops, often brassicas, may be significant in the aetiology of such problems.

Assessing iodine status, as with so many of the trace elements, is not necessarily easy or an exact science. When stillborn calves are available it is not difficult to dissect out the dumb-bell shaped thyroid gland (not to be confused with the thymus gland, which in neonates will protrude through the cranial thoracic inlet into the lower part of the ventral neck): it lies with the ‘strap’ across the ventral aspect of the trachea with one lobe to either side of it, just below the larynx, to be weighed, assessed for total iodine content, and examined histologically to assess follicular morphology. (Many complex formulae exist to determine whether the weight of the thyroid gland is excessive for any given calf, but as a rule of thumb, glands weighing less than 30g are likely to be normal.)




Dissection of a stillborn calf’s ventral neck (head at the top of the picture) showing the dark, bi-lobed thyroid gland spanning the ventral aspect of the trachea just distal to the larynx. (The thymus gland is the larger, paler structure protruding from the cranial thoracic inlet lower in the image.)



Blood samples can also be analysed for iodine content (plasma inorganic iodine – PII), although this process is expensive, is very susceptible to being artificially elevated (for example, if iodine-based disinfectants are used by the person taking the samples), and only provides an estimate of current iodine status when it is the level of thyroid hormones that is important. Alternatively, the circulating level of thyroid hormones, particularly T4, can be assessed, but these lag iodine intake by some weeks and reference ranges remain a matter for debate, having been changed dramatically in the relatively recent past.
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