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Foreword





It is my pleasure to write the foreword for this excellent book. As you would expect from their wealth of experience, the authors Kat Bazeley and Alastair Hayton provide a clear, concise narrative of the fundamental aspects of looking after cattle. Cattle farmers have had to respond to many changes in the last two decades, the result being that many aspects of their work and industry have changed dramatically. This book details these important changes and, in light of them, provides an up-to date view on current best practice for cattle husbandry. The book supplies a practical foundation of knowledge, from basic and essential concepts such as housing systems, to more complex areas, such as the process of an immune response.


The book is comprehensive and well constructed, beginning with an overview of current dairy and beef farming systems, before moving through the major components of cattle husbandry. A particular strength of the book is its focus on current farming circumstances – the opportunities they provide and the constraints they impose. Furthermore, the authors stress the importance of maintaining and improving cattle health and welfare, whilst achieving economically viable production – an essential strategy for cattle farming of today and tomorrow.


We live in a time when the general public are largely divorced from farming and farming methods. Fewer and fewer people have any direct involvement with livestock or any understanding of modern farming practices and circumstances. On the other hand, farmers can lose touch with public opinion and the public mood and therefore become separated from their ultimate market. Such a divide tends to create uncertainty, even suspicion, and books, such as this, that bridge the divide are very welcome. The book will be of great value to those with the intention of entering the cattle industry, student or apprentice, and to the interested observer who wishes to gain an understanding of cattle farming. It also provides useful reminders for those of us currently working with beef and dairy cows. I wholeheartedly commend this book.





Professor Martin Green, 2007



















Preface





This book has been written in response to changes in the cattle industry over the last twenty years. Liberalization of international trade has opened up marketing opportunities but has also increased global competition, which, together with loss of government subsidy for farming, has led to reduced profit margins. Cattle farmers have responded by increasing production levels and efficiency of production; this has been achieved by drawing on the information provided by scientific research, particularly in the fields of nutrition and disease control.


At the same time, consumers have become more discerning about the quality of the food they buy, demanding (not unreasonably) that it is safe and free from additives and, increasingly, that farming methods are welfare-friendly. There is also a requirement to ensure sustainable land use and environmental benefits. Farmers must look for ways to meet these disparate targets if they are to be successful.


The answers are not all contained here, but the book provides practical guidance on how to manage cattle well within the context of these various challenges. The text has been condensed to focus on key points, mixing experience from a large number of beef and dairy units with the results of scientific research. Not everyone involved in farming today has come from a farming background, so the fundamentals of the cattle production cycle are explained. Although the authors are both from the United Kingdom, the book concentrates on principles of cattle production that are equally applicable anywhere in the world.


The reader should be left with a sound understanding of the theory and economics of production in the beef and dairy sectors as well as practical husbandry techniques.



















CHAPTER 1


Dairy Farming Systems





There have been major changes in dairying in the last thirty years, with both average herd size and milk yield increasing significantly: there are now many herds of 500-plus cows producing 12,000–14,000 litres per lactation. These increases in milk production have occurred as a result of changes in the world markets and have been made possible by improved genetic merit as well as better understanding of dairy cow nutrition and computerized ration formulation.
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There are a number of different designs of milking parlour. This rotary parlour is expensive to install but since it enables two operators to milk 150 cows per hour it is well suited to a large herd.








However, increased yield and larger herd size have been accompanied by a variety of problems that cause economic losses, and in some herds the losses are so high that they outweigh improved performance. For example, despite intensive research there has been no progress in reducing the incidence of mastitis or lameness in dairy herds, with average incidence for each disease running at over 20 per cent (and in some herds at more than 50 per cent). Despite technological advances that should improve fertility management, fertility results are deteriorating, and the number of forced culls is increasing, with many cows culled in their first or second lactation. This represents a great waste of potential and investment.
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A typical cow’s lactation curve rises to a peak at six to eight weeks after calving; in the following months it gradually falls until weaning or drying off.








The challenge to every dairy producer is therefore to achieve the most cost-effective milk production for his or her own unit. This is not necessarily accomplished by producing the highest possible yield, but by making best use of the resources available: farm location, land quality and acreage, housing, skill and availability of labour, genetic potential of the herd, management and capital.


This chapter explores the principles of dairy production and the factors affecting its costs.


DAIRY SYSTEMS


A number of factors influence herd milk yields, and farmers may choose anything from a low-input–low-output system to a high-input–high-output system. Low-input–low-output herds are almost invariably based on spring-calving grazing systems: they rely on a low purchased-feed rate and try to produce the bulk of their milk from grazed grass. Average yields are around 4,500–6,000 litres per cow per year, so metabolic stress on cows tends to be low, with low incidence of disease and fertility problems, and a low culling rate. At the other extreme, high-input–high-output systems are based on housed cows that are fed high levels of concentrate. They require careful ration formulation and tight fertility management. Yields will be high, ranging from 8,000–12,000 litres per cow per year in the UK, and higher in the United States. Metabolic stress on the cows tends to be high. Either system can work to generate a profitable dairy enterprise, provided that management is good and targets are met. The key difference is that grazing-based systems are weather dependent, whereas high-yield systems can provide total control over feed supply, which reduces risk and variability.
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The effect of calving interval on milk yield. A prolonged calving interval leads to a long period of low production and prolonged dry period. The cow that calves regularly produces significantly more milk per year.








MILK PRODUCTION


For the first days after calving the cow produces colostrum to provide her calf with antibodies that protect it from disease (see also Chapter 3). The colostrum changes to normal milk by the fourth day after calving. The calf is generally removed from the cow about twenty-four hours after birth (the calf should not be removed earlier because it will not have received as much colostral protection as it needs); in some herds calves remain with cows for longer.


Provided that everything is normal, the cow is ready to join the milking herd within one to four days after calving. Yield increases rapidly, with peak lactation of more than 60 litres daily for high-yielding cows. The transition from dry to peak yield therefore represents a very high metabolic challenge and, not surprisingly, is associated with the highest incidence of disease and weight loss.


Most milk is produced in early lactation, so it is essential that the cow calves regularly (see the graph on page 9). It is generally most cost efficient if she calves every 365 days. For very high-yielding cows with very flat and persistent lactation curves there are good arguments that profitability does not suffer if the calving interval is longer than 365 days. This is because the mild reductions in yield will be offset by reduced costs associated with the dry period time and the costs of diseases around calving (periparturient disease). However, at the time of writing there are very few farms that fit this economic model, and the target generally remains to calve annually. But in order to produce a calf every 365 days, the cow must get back into calf within eighty-two days of parturition (because pregnancy lasts for 283 days); at this stage she is still producing a high yield and, unless nutritional management is optimal, may still be losing weight. This represents a great challenge to the dairy farmer.


A cow in a natural environment with little or no metabolic stress can continue to produce a calf regularly and maintain reasonable lactation until she is more than fifteen years old. Her potential milk yield per lactation increases to its maximum at seven to eight years of age. However, the high metabolic demands imposed on the modern dairy cow lead to high culling rates at much younger ages. These culls may be part of a planned strategy for genetic improvement, with cows aged five to six being sold on as dairy animals to make room for replacement heifers with higher potential for milk production. However, many culls are unplanned or forced: cows must leave the herd because they fail to get back in calf or as a result of diseases such as mastitis or lameness.


Cull cows are usually replaced by heifers that may be home-bred or purchased (see Chapter 4). Heifers may be reared on the farm or by a contract rearer, and generally calve in at twenty-three to twenty-four months old. Some farmers operate a ‘flying herd’: they buy in adult cows to be milked for one or more lactations, and then they sell them on and replace them with other adult cows. This saves the cost and labour required for rearing heifer replacements, but there is a risk of buying in disease with purchased cows.


THE MILKING ROUTINE


The correct protocol for milking cows has an impact on cow health and productivity, and on milk quality. Poor milking routines lead to reduced yields, damage to the cow’s teats, transfer of mastitis infection between cows, and contamination of the bulk tank with bacteria.


The basic tenets of a sound routine are:







	A systematic and hygienic preparation of the teats.


	A swift and careful attachment of the teat cups to the udder.


	Removal of the cluster once the udder has been sufficiently milked out (but without over-milking).


	A thorough and prompt disinfection of the teats after cluster removal.
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The parts of the cluster.











The Parlour Routine


The Milker


Bacteria can survive on skin – and on clothing – for considerable periods. The milker should therefore wear clean, disinfected clothing and latex or rubber gloves. Gloves are especially important as they provide an environment that is less conducive to bacterial colonization than does skin. Gloves should be cleansed and disinfected throughout and after milking to reduce the contamination that occurs during the milking process.


Timing and Order of Milking


Ideally cows should be milked at the most even interval between milkings, either twice or three times a day. Where possible, high-yielding cows should be milked before the low-yielding cows. Cows with mastitis or a high cell count should be milked with a separate cluster or after all the clean cows.
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The cluster being removed by the automatic cluster remover, which has registered cessation of milk flow.
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Teats are pre-dipped then dry-wiped after thirty seconds. Pre-dipping helps to reduce the spread of environmental organisms at milking.








Pre-Milking Routine





A variety of different practices are used in the preparation of the cow’s teats prior to the cluster attachment. This varies between farms and within farms, depending on general teat cleanliness and the levels of mastitis currently experienced by the farm. The following should be considered best practice:







	Wash dirty teats with water containing a disinfectant and dry thoroughly with individual towels.


	Examine/palpate udder and foremilk onto the parlour floor.


	Pre-dip the teats with a proprietary pre-milking dip.


	Leave for thirty seconds and then dry teats with an individual towel for each quarter.





Pre-milking teat disinfection and fore-milking are both useful procedures and best practice, but they may not be essential on farms with low levels of mastitis and bacterial contamination of the bulk tank, provided an alternative method of mastitis detection is employed.
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The rotary milking parlour in operation.








Milking


The cups should be attached to the teats within sixty to ninety seconds of the teats initially being handled because it is important to ensure that the attachment of the cluster coincides with the cow’s milk let-down reflex (mediated by the hormone oxytocin). This allows a fast and efficient milking out.


Care should be taken to ensure that the cups are level and balanced on the udder, thereby preventing air ingress at the mouth of the liner, and to ensure a full milking out of all four teats. Once the cow is milked out the cluster should be removed. This is usually performed by the automatic cluster removers (ACRs). The vacuum should be shut off prior to cluster removal and the vacuum equilibrated so that the cluster falls off the teat in an easy motion and does not require to be pulled off.
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The cluster in place on the cow.








Post-Milking


Following the removal of the cluster the teats should be treated as soon as possible with a proprietary post-milking teat disinfectant. This is a vital stage in the milking routine, as a failure to disinfect the teat correctly – by not ensuring the whole teat skin is covered in disinfectant – will result in the potential transfer of mastitis-causing bacteria between cows, thereby spreading disease. The disinfectant can be applied with a spray or by dipping the teats. Either method is acceptable provided it is done thoroughly and cleanly. As a guide to quantity required, a teat dip will use 10ml per cow per milking, and a teat spray will use 15ml per cow per milking.


Cleaning of the Plant


Post-milking, the plant requires disinfection to prevent the build-up of bacteria that can adversely affect milk quality. A variety of different systems are employed in the process of plant cleaning. It is essential to ensure that the plant’s internal cleaning systems are functioning correctly. For example, the water heater must attain the correct temperature and have sufficient capacity for the plant; any directions on chemical use must be followed precisely.


The Milking Machine


An incorrectly functioning machine has the capacity to damage teats and drive infection into the udders. Obviously both are undesirable, and ensuring the machine is well maintained and checked regularly for correct function is a vital component of mastitis management. Machines should be checked and serviced at least twice a year.


Teat-cup liners are prone to wear and should be changed regularly to prevent them from becoming harmful. Rubber liners should be changed every 2,500 milkings or every six months, whichever measure is the shortest.
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Cows in the collecting yard, waiting to be milked, are pushed forward by an electronic gate. This reduces the labour required to move cows into the parlour for milking.








Collecting and Dispersal Yards


Cows may have to wait for considerable periods to be milked, so they should have adequate space (1.5sq.m per animal) in the collecting yard, and water should be provided. A gradient of 3–5 per cent up to the parlour will encourage cows to orientate themselves towards the parlour and assist drainage when the yard is cleaned. Heat stress should be avoided by the provision of good ventilation via a ridge or slotted roof and the use of sprays and fans to cool the cows.


The exit route after milking should not include sharp turns that will slow the flow of cows and may damage feet. Handling facilities for treatment should be readily accessible from the parlour, as well as a footbath. Water should be available. Following the exit from the parlour cows should stand on a clean concrete surface for at least thirty minutes before they are given access to the bedded area. This allows time for the muscular teat sphincter to contract, sealing the teat from the outside environment, before the cow lies down, which reduces the risk of bacteria in the bedding penetrating the teat and the udder.


ECONOMICS OF DAIRY PRODUCTION


The profit from any given enterprise is calculated as the total output less the costs of production. The costs of production are usually split between variable and fixed costs.


The fixed costs of production relate to:







	Labour (paid and family input).


	Machinery and power.


	Rent and property costs.


	Finance.


	Sundries.





The variable costs include:







	Feed (purchased and home grown).


	Veterinary attention and medicine.


	AI and milk recording.


	Other (e.g. bedding).





Fixed Costs and Economies of Scale


As their name suggests, fixed costs for a farm tend not to vary with output whereas variable costs tend to relate directly to the level of output. Therefore the more litres that are produced by the farm the less the fixed costs contribute as a percentage of the total cost of production of each litre. Thus, the profit for each litre should be higher. This observation, described as the ‘economies of scale’, has driven many farmers to increase herd size and yield.


For example, if the fixed costs of production for 100 cows are £50,000 per annum, and the price for each litre is 18 pence, if the cows yield 6,000 litres per annum the percentage of fixed cost for each litre of milk will be:












	50,000            

	= 46% of cost of production.






	(6,000 × 0.18)

	 















If, however, the farm produces 10,000 litres per cow per annum the percentage cost of production due to fixed costs will be:












	50,000        

	= 28% of cost of production.






	(10,000 × 0.18)

	 















This example is too simplistic as there are a number of fixed costs that will vary with output, e.g. electricity for the parlour and milk cooling; labour and machinery input with an increased herd size. Furthermore, when assessing the impact of increasing output on cost there needs to be a distinction between increasing milk output through higher yield per cow and increasing it through increased herd size. Increasing milk yield per cow will have a small impact on fixed costs (e.g. additional milk cooling), whereas increasing herd size could have a very large impact on fixed costs, including the need for additional buildings and equipment. These factors can offset any potential increase in profit unless the proposed expansion is very well planned and well managed.


When considering increasing outputs a major limitation for every farm business will be the existing infrastructure available (parlour, bulk tank, housing, feed storage, slurry storage), due to the high cost of providing an additional cow place. Land is usually not a limiting factor (except in organic systems) as it can either be rented or purchased as feed.
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Table 1: Organic versus conventional dairy margins












	 

	Organic

	  

	Conventional






	 

	 

	 

	 






	Yield per cow (litres)

	6,000

	 

	7,000






	Milk price (pence per litre)

	29

	 

	18






	Concentrate (kg per litre)

	0.22

	 

	0.25






	Concentrate (pounds per tonne)

	250

	 

	125






	Feed cost (pence per litre)

	5.5

	 

	3.1






	Stocking rate (cows per hectare)

	1.71

	 

	2.26






	Margin over purchased feed – per litre (pence)

	23.5

	 

	14.9






	Margin over purchased feed – per cow (pounds)

	1,410

	 

	1,043






	Margin over purchased feed – per hectare (pounds)

	2,411

	 

	2,357






	 

	 

	 

	 






	In this example it is easy to see that the organic system commands a much better profit margin over purchased feed per litre and per cow, but because the stocking rate is much lower the overall margin over purchased feed per hectare is very similar.
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Table 2: Comparison of different production systems on margins












	 

	Low-input–


low-output

	  

	High-input–


high-output






	 

	 

	 

	 






	Yield per cow (litres)

	5,000

	 

	10,000






	Milk priced (pence per litre)

	18     

	 

	18      






	Stocking rate (cows per hectare)

	2.0    

	 

	3.0     






	Net margin – per litre (pence)

	3.0    

	 

	1.0     






	Net margin – per cow (pounds)

	150    

	 

	100    






	Net margin – per hectare (pounds)

	300    

	 

	300    
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Overall Farm Profitability


As already stated, aside from any personal beliefs on the appropriateness of a particular farming method, the best system for the farm is not the one that will maximize the profit per litre but the one that maximizes the potential profitability of the farm as a whole.


A good way to illustrate this is to examine the effects on a farm when it is farmed conventionally and the effects when it is farmed under organic standards. Organic farms are restricted in the type and level of land inputs (fertilizer/herbicides) they can use, with a consequent reduction in the level of home-produced feed they can produce. The inevitable result of this is a reduction in the number of cows the farm can feed. They are also restricted in the level of concentrates they can feed, which will obviously impact on the potential yield a cow can sustainably achieve. The positive side of the equation for the farmer is that organic milk commands a much better price per litre than conventional milk.


If we examine a financial model of a farm when farmed under the two systems it is possible to see how these variations in profitability per litre produced and overall farm output relate (see Table 1 above).


Low-input systems rely on maintaining very low purchased-feed input to maximize profitability per litre produced. As such they rely primarily on home-grown forage (especially grazing) to feed the cows. Similarly, given the restrictions on concentrate use and the cost of purchased organic feed, organic farms rely very heavily on producing their own feed. The result of these low inputs is low outputs and a reduced stocking density, as compared to a farm prepared to buy a large amount of feed from outside the farm. Low-input and organic farms’ profitability is therefore very dependent on stocking rate, which in turn is a reflection of the quality, productivity and efficiency of use of their forage. High-input farms are less sensitive to changes in their forage utilization (as stated earlier, high-yield systems can provide total control over feed supply, which reduces risk and variability) but instead are more sensitive to changes in purchased feed price.
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Summary of Sales Income and Variable Costs


Sales Income





1. Price paid per litre milk:




	Milk buyer contract.


	Organic vs conventional.


	Volume and transport.


	Fat and protein %.


	Seasonality.


	Farm assurance.


	Milk hygiene.


	Market-related bonuses.





2. Number of litres of milk:




	Number of cows.


	Lactation curve and stage of lactation.


	Age of cows.


	Fertility.


	Nutrition.


	Disease.


	Breed.


	Genetic potential.





3. Cull cows (number and price per animal):




	Number – culling rate.


	Price.


	Forced vs planned culls (e.g. lame cull cows have no value).


	Market variation.


	Body condition score.


	Weight.





4. Calves (number and price per animal):




	Fertility of adult herd.


	Mortality of calves.


	Breed and genetic potential.


	Age.


	Sex.


	Market variation.





Variable Costs





1. Purchased feed (quantity and quality) – closely linked with yield:




	Quantity (including waste).


	Price (£ per tonne).


	Organic versus conventional.


	Compound versus straights.





2. Forage costs:




	Cost of seed, fertilizer and sprays.


	Forage yield.





3. Replacements:




	Number.


	Cost (purchased or home reared).





4. AI or bull:




	Fertility – services per conception (number of straws or number of bulls to get cows in calf).


	Cost per AI straw.


	Purchase price, less sale price, of bull(s).


	Culling rate of bulls.


	Maintenance cost of bulls (number × cost per day).





5. Veterinary and medicine costs:




	Disease incidence.


	Costs of medicines.


	Preventive veterinary care.


	Discarded milk.


	Variable costs do not include labour, but labour costs are significant for disease.





6. Bedding and sundries.
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Sales Income and Variable Costs


Since it is difficult to alter fixed costs, it is necessary to understand the factors that affect sales income and variable costs in order to improve herd profitability.


Sales Income:


Price Paid per Litre of Milk:


The milk price is influenced by a number of external factors outside the control of the farmer, such as world supply and demand, EU support system, and local supply and demand. The price paid for the milk is determined by the choice of milk buyer and the milk contract available in a particular location. Other factors that influence price are:







	Organic versus conventional production. In the UK about 2 per cent of milk produced is organic. Yields per cow are lower but organic milk usually attracts a premium price.


	Seasonality and profile. Processors generally want an even supply of milk into the factory. To encourage this, prices for milk will be set on a seasonal basis to encourage production in the October/November (lowest UK production) and to discourage production in April/May (highest UK production). In addition, some liquid buyers pay a premium for a level profile of production.


	Milk constituent quality. The price paid for a particular level of milk fat or protein depends on the intended use of the milk. Milk protein is not particularly important for liquid consumption and usually no premium is paid; where fat can be separated to produce semi-skimmed and skimmed milk, a fat payment is usually paid which relates to the market value of cream. For manufacturing (butter, cheese and powder), the processor normally pays on the percentage of fat and protein in the milk to encourage a greater supply of the constituents that are used in the product.


	Farm assurance. Within both conventional and organic milk pools there are a variety of assurance schemes looking to safeguard the safety and integrity of the production process. Not all schemes (if any) attract a premium for the milk, but failure to register can severely limit access to buyers.


	Milk hygiene. Milk hygiene relates to the levels of bacteria and cells within the milk. Consumers are increasingly aware of – and concerned about – the provenance and quality of food. Many processors demand high-quality milk for its better keeping qualities and higher yields of cheese. Most processors set price bands to discourage the production of milk with high cell counts and bacterial load.


	Volume and transport. Most milk buyers will pay a bonus relating to the volume of milk collected and/or charge a collection fee. This reflects the high cost of collecting milk from individual farms, especially where the volumes of milk to be collected are small. There may also be a bonus for every-other-day collection to encourage larger volume collections.


	Market-related bonuses. There are a number of bonuses that relate to particular markets, especially in the ‘supermarket’ liquid sector. These pay a premium for milk dedicated to a particular milk pool.
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Low-input–low-output system makes best use of spring pasture, with cows calving in spring so that peak yields coincide with lush growth of high-quality grass.
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The Jersey cow produces a lower yield of milk of high quality than do other breeds. They are small cows (approximately 400kg).
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Table 3: Comparison of different dairy breeds












	Breed

	Yield

	
% Fat


	
% Protein







	 

	 

	 

	 






	Holstein

	6

	1

	1






	Holstein-Friesian

	5

	2

	2






	Ayrshire

	4

	4

	5






	Shorthorn

	3

	3

	3






	Guernsey

	2

	5

	6






	Jersey

	1

	6

	4






	 

	 

	 

	 






	(6 = Highest 1 = Lowest)
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The Holstein cow produces highest yields with lower fat and protein content. They are large cattle, so their feed requirements are high. They are best suited to high-input–high-output production systems, which optimize their yield potential.








Number of Litres of Milk


This depends on a number of factors including:







	Breed. Breed of cow has a major influence on yield (see Table 3). Cows of different breeds may be more suitable to one dairy system than to another; in the wrong system, they may be more prone to disease, so yields may be lower than predicted.


	Genetics. High-genetic-potential cows tend to peak higher, reach peak yield later, and  show more persistency (a flatter lactation curve).


	Age. Heifers produce less milk at peak lactation than do older cows (first-calf heifers should peak within 25 per cent of older cows), but their yield declines more slowly. After peak lactation, heifers will drop about 0.2 per cent milk per day, and older cows will drop about 0.3 per cent milk per day (or 3 per cent every ten days). Cow milk production per lactation increases with succeeding lactations until the cow is seven to eight years old.


	Month of calving. This principally relates to the effect of housing and turnout, which is really the effect of feeding. For example, cows turned out to plentiful pasture in mid-to late lactation may maintain yields for longer.


	Frequency of milking. Three times daily milking tends to give higher peaks and greater persistency.


	Feed level. Provided the cow is fed at the correct feed level (energy and protein) for the stage of lactation then the normal level of fat and protein for the stage of lactation will be produced. Invariably, if the correct feed level is not fed then milk quality will suffer owing to a lack of nutrient supply. This is often seen during poor grazing conditions (too wet or too dry).


	Nutritional system. A flat-rate, total mixed ration (TMR) system produces a much flatter lactation curve than a low-input, spring-grazing system with little extra concentrate. (See Chapter 5.)


	Nutritional deficiency or disease in early lactation. If this results in reduced production at peak, production throughout the lactation will be reduced. The basic rule of thumb is that for each extra kilogram of milk at peak, a cow will produce 200–225kg more milk over the entire lactation.


	Chronic mastitis. Chronic mastitis causes permanent damage to the milk-producing tissue in the udder, so potential for milk production is reduced even if the infection is eliminated. Damage is often observable as ‘light’ quarters or hard, scarred tissue in the udder.


	Fertility. Yield per cow is maximized if average calving interval is 365 days. Longer calving intervals result in a longer dry period and/or more cows in late lactation producing low yields, so overall milk production is reduced.


	Other disease. Disease at any stage of lactation can affect milk yield and fertility.





Cull Cows and Bulls (Number and Price per Animal)


The number of cows sold as culls depends upon the culling rate, which may vary between 15 and 40 per cent. Very low culling rates (less than 15 per cent) may mean there are many old, unproductive animals in the herd, while a very high culling rate generally indicates wasted potential. The price paid per animal depends upon age, weight and body condition score, and there may be considerable market variation according to demand. Thus, planned culls generally attract a higher price than forced culls because the farmer can choose when to sell the animals. Cows or bulls that must be culled for lameness or because they are down (unable to stand) have no economic value because they cannot be transported from the farm. There will be a cost to the farm for the removal of animals that die (fallen stock).


Calves (Number and Price per Animal)


The number of calves available for sale depends upon the fertility of the adult herd, the replacement rate (which determines the number that are surplus to requirements), and the mortality rate of calves (see Chapter 3). The price paid per calf depends in turn upon:







	Breed and genetic potential. Beef-cross calves tend to attract higher prices.


	Age. Older calves are usually more valuable, but this must be offset against extra costs and labour to keep and feed calves for extra time.


	Sex. The highest value will generally be for male beef calves, followed by female beef  calves, with the lowest value for pure dairy-bred male calves. This reflects their value for beef finishing. Sexed semen is now being used as this lowers the proportion of low-value dairy-bred male calves.


	Disease. Any disease that reduces growth rate is likely to reduce the value of calves.


	Market variation (for example, availability of export trade). These factors are discussed in detail in Chapter 2.





Variable Costs


Feed (Quantity and Quality)


The diet cost is closely linked with yield, ranging from low-input–low-output to high-input–high-output.







	Ability to grow feed. The ability to grow different forages and straights (see Chapter 5), and the quantity of forage that the farm can produce, has a major influence on feed cost. Grazing is the cheapest forage and, on farms where there is plenty of high-quality grazing, feed costs can be minimized. Maize and cereal whole-crop silage are usually produced at a lower cost than grass silage as they are a one-cut harvest; grass silage is made from several cuts, with the later cuts being expensive per tonne of dry matter, especially where contractors are used.


	Organic versus conventional. Costs of producing organic forages are higher than conventional, and organic concentrate feed is also significantly more costly than conventional concentrate.


	Concentrate (compounded feed) versus straights (single feed components). Concentrates are more expensive than the combined cost of individual constituent feeds. However, straights are normally fed out of parlour; storage facilities and a mixer wagon should be available; and labour must be available to mix the feed.


	Wasted feed. This may be significant on some farms where there is spoilage at the silage face or there is poor wrapping of large bales.





Replacements


The cost of rearing replacement heifers depends upon the number required, which in turn is determined by culling rate, calving interval, mortality, and age at calving (see Chapter 4). The costs per day per animal include nutrition and incidence of disease. The number of days required for each animal depends upon age at calving, which in turn varies with growth rate and incidence of disease.


AI or Bull


The most important determinant of these costs is the fertility rate of the herd, measured as number of services per conception (see Chapter 7). This determines the number of AI straws required or the number of bulls to get cows in calf. Other factors are:







	Cost per straw. This may vary from very cheap to very costly. High-cost straws are those from popular, well-marketed bulls, and there are plenty of high-genetic-merit bulls available to improve the genetic merit of the herd. Where fertility results are poor (more than three services per conception) it may be difficult to justify the use of high-cost straws.


	Purchase price of bull(s). Higher-value bulls generally have higher genetic merit for producing valuable offspring, so it can be cost effective to buy an expensive bull. High-genetic-merit herds will normally use AI, whereas lower genetic merit, grazing-based systems will usually use a range of bulls for crossbreeding.


	Culling rate of bulls. This is in part a function of the breeding plan, since if home-bred heifer replacements are to be kept, the bull must be replaced every two years to prevent inbreeding. Culling rate also depends upon the housing, feeding and management conditions of the bulls, and is likely to be lower if bulls are rested regularly, kept in a straw yard or at pasture, and not allowed to become excessively fat.


	Maintenance cost of bulls.








Veterinary and Medicine Costs


The effects of disease can be crippling on a herd’s financial performance. The majority of these losses are not due to the more obvious costs of veterinary time, medicine costs and milk discarded in observing medicine withdrawal periods; rather they arise from a loss of yield and increased culling. For example, veterinary time and medicines account for only 18 per cent of direct costs and 7 per cent of total costs of a lameness case; the remainder is due to reduced milk yield and fertility, and an increased risk of culling. Therefore a high spend on veterinary time and medicine may be justified if it is proactively spent to prevent disease rather than reactively to treat it. In general, veterinary and medicine costs tend to increase with yield, but the cost per litre is often similar.


Bedding and Sundries


The bedding cost varies enormously according to the housing and bedding system used. Loose yards can result in a very high bedding cost, with around 3 tonnes per cow of straw being used in a 200-day winter. The straw requirement in a cubicle is around 1.4 tonnes per cow, which reduces to 1 tonne per cow if chopped and to 0.6 tonnes where a mat or mattress is used.


CHOICE OF SYSTEM FOR A PARTICULAR UNIT


It is clear from the above that a multitude of factors contribute to the overall profitability of a dairy unit. Many are interlinked, and the dairy farmer must consider them all, separately and together, when choosing the most appropriate management system. Most important is to make sure that, whatever system is chosen, it can be done well, so that losses due to poor fertility, disease and/or high numbers of forced culls can be kept to a minimum.


A number of practical considerations must be taken into account:







	The quantity and type of forages available. This will be influenced by farm location, soil type and forage-yield potential. A farm that has plenty of grazing can optimize its use with a spring-calving, low-input–low-output system or by producing high yields of conserved forage. If little grazing is available and stocking rates must be high, a more intensive feeding programme for high yields is appropriate.


	Type of feeding system available to the farm. Out-of-parlour feeders or mixer wagons are required to provide a balanced ration for high yields. This involves a higher capital and running cost, which will need to be spread over a high output of milk.


	Infrastructure (housing, feed storage, milking parlour, slurry storage, field access). The infrastructure available will have a major impact on the choice of system (owing to the high capital cost of investing in additional facilities). High-yielding cows require high-quality housing to prevent disease problems. Group management systems work only if separate groups can be fed, milked and housed easily.


	Farm personnel strengths and weaknesses. The skills, level of knowledge and time available should be analysed for available staff, and a system chosen that makes best use of them.


	Genetics of the herd. The cows should be suited to the feeding system. For example, high-genetic-merit cows have been bred to produce large quantities of milk, and if a diet fails to meet their requirements, they lose excess weight, with consequent increase in disease and reduction in fertility. Low-input, grass-based systems or organic production are unsuitable for such cows.


	Calving pattern of the herd. The market and milk buyer requirements will have a major bearing on the calving pattern. Low-input systems that rely on grazing require cows to calve in a tight block in spring so that their maximum feed requirements coincide with plentiful grass at its best quality.


	Storage and handling of slurry. Farmers are increasingly required to ensure that they do not cause environmental damage by inappropriate handling of slurry. Slurry handling systems can be expensive, so the ability to handle and store slurry safely may impact on choice of system.





The choice, once made, should not be set in stone. The system should be reviewed regularly according to experience and changing circumstances, and altered as needed.


FARM RECORDING SYSTEMS


Farm records should not only cover financial and production data for the herd but also the causes of good or bad performance. Using the example of motor racing, it is no use to a racing team to know that a car is going slower than expected if they have no means of determining why, and consequently such teams invest a vast amount of time and money in developing such systems.





[image: ]

Assessing the calving pattern of a herd using a bray board. Each cow is represented by a numbered, magnetic marker, which is placed on the board according to her calving date. This provides a visual record of the herd’s fertility status. (Photo: Kingfisher Veterinary Practice.)








Good recording systems should be easy to use, avoid excessive duplication in the capturing of data, and detailed enough to permit suitable analyses to be performed. They can be used to detect problems and identify their causes, and, once management solutions have been applied, to monitor the outcome of changes to ensure that success has been achieved.





This chapter has introduced a daunting range of issues that impact on dairy production. These are explored in more detail in the remaining chapters.



















CHAPTER 2


Beef Farming Systems





The aim for all beef farmers is to sell beef animals at a higher price than they have cost to produce. To understand how this can best be achieved, we need to examine the market and the pressures that determine those prices and costs. Liberalization of trade both globally and within the expanding European Union means that farmers must compete in a world market, where it is predicted that global demand for beef will rise, but where production costs vary enormously according to climate, labour costs and regulation. Whatever the production system, profitability will stem from efficient production of carcasses of the correct weight and quality to meet consumer requirements.
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