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			Preface

			This book is dedicated to my beloved readers, and enthusiasts, who have an avid interest in nutrition and the evolvement of mankind, via the concept of better health and vitality through the intake of healthy food.

			It is said that a healthy life is a life well-lived. The book is an endeavor to provide in-depth knowledge of one of the basic concepts of nutrition available since times immemorable.

			Right from the moment a child comes into this world, the first nourishment given to him is the mother’s milk, which infuses the strength in him to live. With this theory in mind, human beings started the search for a similar kind of alternative nourishment. This made them domesticate cows, goats, sheep, which have milk, which is quite similar in composition to breast milk.

			So in this book, instead of going through the tried and tested ways, I have taken a detour and come up with some of the fascinating facts about an essential issue of human nutrition. This has been an intriguing journey for me, which has taken me to the hinterlands of the world and come up with research materials, which was an eye-opener for me.

			From the beginning of human existence, man has been feeding on milk and its variants. So, milk, as a source of nutritious food becomes of utmost importance. The purpose of this book is to delve deep into the intricacies of milk production, rearing of cattle, different varieties of milk product, its advantages, and side effects. During the difficult part of my journey, I also came across the benefits of milk in preventing chronic and fatal diseases like cancer, blood pressure, etc.

			The nutritious factor of milk is well known to the layman as well, but for researchers and analysts, who are working hard to come up with more production of milk, and retaining its benefits in a better way, this book may come handy.

			Also, for the masses, who is unaware of the enormous benefits of consuming milk and its bi-products like yogurt, Kefir, dahi, etc., will provide an exciting and fascinating read.

			It has a smooth and comfortable style of writing, which can be understood by everyone. It is an engaging story of the passage of humankind, from the alleys of fields and farming to the modern-day realities of factories and industries. Where the production of milk and its products have become big businesses and profit churners and are marketed and promoted in huge and different ways.

			So, it has been a genuine and true effort from my side, and I hope that I can connect and resonate with my readers. The ultimate satisfaction would come if I can change even slightly the consumption patterns of even one person and also if people in this industry can get a clue about the varied aspects of cow or cattle breeding and negating the disadvantages associated with it.

			So, readers pick it up and take advantage of my experience, translated into so many words.
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			CHAPTER 

			1	Milk Production Systems around the World

			1.1	Introduction

			Around 80 to 90 percent of the milk production, worldwide, is produced by small scale farming systems. Generally, they are based on low inputs, as the output of the dairy animal is low. So, the majority of milk produced by smallholders in the developing countries comes from rural smallholder dairying, Pastoral or agro-pastoral dairying, and landless peri-urban dairying.

			[image: Image result for dairy products  Ecological conditions]

			Fig. 1.1 Dairy Products

			Rural smallholder dairying:

			Mostly cash crops are used with the help of manures; hence, dairying is a part of the mixed farming system. The animals which produce the milk, consume mostly grass, crop residues, and also the cultivated fodder. When feasible, supplementary feeding is practiced.

			Pastoral or Agro-pastoral dairying:

			In this system, milk is the most critical subsistence item, and these systems are land-based. The dairy production here is generally associated with the cropping but those nomadic pastoralists few or no agriculture and roam the land to search the grounds for water.

			Landless peri-urban dairying:

			This system is a market-oriented production system that is located within the boundaries of the cities or close to them. The peri-urban dairy producers gain due to their nearness to the markets; the production is also based on the inputs and also encounters problems of the feed supply and the waste disposal. In recent years, rapid development is made around the larger cities of many developing countries by the peri-urban dairying. This is due to the expanding in the market demand. But the concentration of milk production in the urban center threatens the health.

			The developing countries have large scale dairy enterprises, but the large scale producers do not account for the large share of the milk production across the nation. More than 90% of the milk is produced in the mixed farming systems, and about 10% of the dry matter fed to the animals is got from the products or the stubble. With lesser than 5 cows, milk is generally produced in mixed farming. These are followed in Asia and Africa. But in South America, the milk-producing cattle are generally fed for the milking purpose and also for the meat purpose. Around one-third of the milk is produced in Urban and Peri-urban areas.

			1.2	Ecological conditions

			[image: Image result for dairy products  Ecological conditions]

			Fig. 1.2 Ecological conditions

			Approximately, 3.59 to 6.7 kWh of electricity is needed to milk every dairy cow, and due to the milking, the cooling of the milk, and the heating of the water to the hot wash the machines. There was a government proposal in 2007 that suggested 90% of the fresh milk production to switch to the UHT Ultra Heat Treated energy, which is expended during the treatment, is compared with the conventional production milk with its processing, refrigeration and also carting around to places. Cow emits methane, which remains in the atmosphere 21 to 23 times more effective than the carbon dioxide. But the amount of methane differs based on the breed and its diet. Apart from methane and electricity, there are more impacts due to the dairy’s milk. The dairy farms deplete the nutrients in the ground and also use vast quantities of fertilizers, which generally amounts to around 1 % of the total energy consumption around the world. Some facts have shown that the clover-based pastures which are used by those organic farmers fix the nitrogen, which is a natural fertilizer.

			1.3	Different Systems

			Dairy is a prominent industry around the world. Compared with America, the total amount of cows in Africa is five times higher. The approximate amount of cows in Africa in 2015 was around 49 million, while in America it was approximately 9 million. When compared with the top four milk-producing countries in South Africa, only two are self-sufficient, which means that dairy production either meets or exceeds the dairy consumption. Hence it is vital to expand the dairy production throughout Africa instead of importing the dairy products. In Africa, the dairy industry has two different models, such as modern and the smallholder. It is the best example for the Dairy industry in South Africa, which is almost similar to the United States.

			In this system, the majority of the milk produced goes to the liquid consumption, and the remaining is processed into concentrated products such as cheese, and also ultra-high-temperature milk. In the smallholder dairies, the dairy producers consume around 40% of the produced milk, and the remaining is transported to the milk collection station. In that, 15% of this milk is processed, and the remaining is consumed raw. The dairy producers rely on them. Cattle and cows are fed with grass and the crop residue properly, as the majority of the forages are cut and also brought to the animals instead of using the grazing system.

			In China, the dairy industry has made a vast difference in recent years. There are three models for production in China. The first is the cropping model, which is similar to dairy farming in the US or the dairies in South Africa. In this model, the dairy grows and feeds their own crops which causes cheap feed and labor. With this method, around 70% of the total milk is produced in China. Another model is the suburban area model produces around 20% of the milk in China. This model happens near the large populations. This model is more stable than in the cropping model. Also, they have to comply with more environmental regulations. The third model is the pasture production model. It produces around 10% of the milk in China, but they are important to rural and minority groups. Because of overgrazing, the number of farms using the grazing model shrinks.

			1.4	Various Feed Resources

			The primary factor that reduces dairy production is the poor quality feed, which is due to the low digestibility and low nutritive values. Dairy animals are mostly given fibrous feeds which come from crop residues and are low-quality pasture, that is deficient in the nitrogen, vitamins, and minerals. The developing countries small scale milk producers generally use locally available feed resources, like the natural pastures, cut and carry grass, and the crop residues, forage crops, and the local feedstuffs like the agro-industrial by-products. The communal grazing of livestock is practiced majority in developing countries. The grazing fields lack conservation practices and are of poor nutritional quality. The majority of animals are fed with straw from cereal crops with either with or without supplementation like oilseeds cakes and also brans. For the dairy animals, the use of the supplements is most important, because milk production is a high energy-consuming process. Since the cost is high and availability is less, the small scale dairy producers are not able to provide supplements like minerals, oilseed cake, and grain-based concentrates. Hence they majorly depend on the seasonal fluctuations in the quality and the quantity of the natural forage.

			

			1.5	Animal species used for milk production
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			Fig. 1.3 Animal species used for milk production

			Milk production around the world is widely based on Cow, goats, water buffalo, camels, and yaks. The cow milk production is around 85%, buffalo milk production is approximately 11%, while the goat milk production is about 3.4%, and Camel milk production is around 0.2% of the world’s total annual milk supply. The primary factor that determines the dairy species are the water, climate, and the feed and market demand, dietary traditions, and socio-economic characters.

			1.6	Breed Improvement

			Compared with the other dairy animals, cattle have many advantages in terms of ease of milking, the size, animal’s ability to store the milk, and also the milk yield. Cattle milk has the largest share in total world milk production. Compared with developed countries, developing countries have more milk. Animals in developing countries have low milk yields and also short lactations. Due to the climate, low-quality feed, low levels of concentrate supplementation, and low genetic potential for the milk production of multipurpose animals, and high incidence of disease, there is a poor performance in the small scale dairy systems.

			

			In the developing countries, the majority of the milk is produced by the small scale producers either with the local or the indigenous cattle breeds. But in the peri-urban areas, they use improved or the crossbred cattle, it increases to meet the rising urban demand for the milk and the milk products. Those indigenous breeds will be well adapted to the local conditions and the environment, available water, and the feeds. But they have minimal production of milk. Recently, specialized bulls dairy breeds are used for the cross-breeding with the indigenous cows, to get higher milk yields and also adapt to the local environment.

			1.7	Nutrition Content of Dairy Products

			The nutrient content of the dairy products is calcium, nine essential nutrients, and even protein. According to some researches, three servings of dairy products, which are either low-fat content or fat-free tend to improve overall diet quality and reduce the risks of many chronic diseases. Dairy products reduce the risk of cardiovascular diseases, type 2 diabetes, and also lower blood pressure. Bones that protect the organs and also support the muscles and tissues need dairy products like milk, cheese, yogurt to provide those nutrients.

			Vitamin D essential for overall health and also plays a crucial role in the prevention of diseases like cancer, various sclerosis, rheumatoid arthritis, and even type 1 diabetes. Protein from the milk helps in anabolism and gives muscles a further push to grow.

			1.8	How to Maintain Animal Health

			The reduced productivity and also mortality are due to disease in the animals, and even cause a significant loss in both the economy and health-wise. The death of the animal is not caused by the disease such as mastitis, external, and internal parasites, but they do reduce the efficiency of the animal. These diseases affect dairy production, lowers the yield of the milk, reduces fertility, delays puberty also, the quality of the milk will be diminished, and also reduces the feed conversion. The dairy animal disease also represents a risk for those who consume the products. The dairy species and their breeds each has specific health requirement. They are mostly based on the physical and also the physiological needs. By selecting the animals that are more suitable to that particular environment will be helping in reducing the disease-causing elements.

			

			1.9	Rearing of young stock

			The young stock rearing is the essential laying the foundation for the top quality dairy cattle for the future herd. The young stock products are the vita milk classic, vita milk omega gold, and vita milk premium. The vita milk classic is a high-quality calf milk replacer that is formulated for the consistent performance with the dairy and the beef calves, while the omega gold vita milk is the balanced and highly digestible fat and protein level to avoid the digestive problems that are given to the newborn calf as they have sensitive digestive systems. The premium vita milk ensures to provide the most exquisite quality skim based calf milk replacer formulated to produce the fast-growing and healthy calves.

			1.10	Milking Procedure

			The process of removing the milk from the cattle’s mammary glands, water buffalo, goats, camels, horses, and donkeys. The milking process is either done by the hands or by the machines. The method of milking will be done on the farm itself. And then the cream will be separated from the milk by a machine in the arm itself, which will be used to make the butter. The whole milk is essential for cheese making.
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			Fig. 1.4 Milking process by machine

			In the hand milking, the massaging and pulling down is done on the teats of the udder, squirting the milk into a bucket. There are two methods used in this process, namely, in one approach, the top of the teat is pinched shut between the finger and the thumb, where the milk in the lower part is then squeezed using other fingers, ejecting the milk out through the hole in the tip of the teat. The other method is where the top of the nipple is pinched shut by the fingers and the thumb, which are then slid down the nipple, by pushing the milk towards the bottom.

			The machines are used when the manual milking is not possible or labor-intensive. The milking unit is a part of a milking device for removing the milk from an udder. The method of milking machines is entirely different from the methods of hands. A vacuum pipe is attached inside the soft liner to get the milk from the teat by creating the pressure difference in the teat canal. The vacuum also helps to keep the machine attached to the cow. The vacuum causes congestion of teat tissues. Generally, these machines work with the help of electricity. But sometimes they are not needed, and an alternative method of motive power for the vacuum and the milk pumps.

			1.11	Brief about Milk Marketing

			The performance of the business activities that are involved in the flow of the goods and the services from the producer to the consumer is defined as marketing. This shows that there are various categories of critical players in the marketing chain with its interests. Generally, consumers want to be benefited by getting things at the lowest possible price. Transporting, retailing, and other such factors are performed for various marketing functions; they do that to get the highest profit possible from their businesses. The producer will get a higher return when the channel is shorter, and the consumer prices are also less.

			For the consumer, when the marketing chain is shorter than the retail price is going to be low and also affordable. Generally, the producers of the milk will not benefit from the short marketing chain. The market price of the milk product is an essential factor that influences consumer demands. If the dairy product is competitively priced then there is a higher chance for it to be marketable. If the costs involved in the raw materials procurement, like the processing, packaging, storage, marketing, and distribution, then they will be negotiable.

			The price of the dairy products involves the cost of raw milk, raw milk collection and transportation, processing, packaging, marketing and distribution, taxes and tariffs and also profit margins at every stage. The income can be improved by the marketing of surplus milk. It creates employment in the processing, distribution, and even marketing. In many places, the milk is marketed by informal channels, without licensing or regulation. This is due to the factor that they want to avoid the processes like the packaging. Therefore, there is a huge difference in the farm gate, and the consumer price is lesser than in the informal markets.

			The dairy market is generally the most heavily regulated agricultural market. In some developing countries, they have policies that reduce dairy imports and promote domestic production, which improves the livelihoods of farming households and also minimizes import expenditures. But it is likely that in the future many countries may not be self-sufficient in dairy products and will increase the dependence on imports of dairy products.

			1.12	Economics of Milk Production

			Even though the need for dairy products has been increased in recent years, along with the population. The population in the dairy-producing cattle has risen not equivalent to these facts. The dairy farm changes have been the same in every region. Even though the cash cost is the same across every sector, accounting all the costs, including unpaid factors like labor, and capital replacement yields a definite advantage. The dairy farm size and the price of the product are determined jointly. By spreading the capital, labor, and the managerial costs, across the milk production is achieved by the incentive to increase the farm size.

			Milk can provide regular cash income because they are consumed daily. The cost is based on the milk’s quality, hygiene quality, and also the time of the year. But the price paid by the small scale processors in these developing countries is generally based on the fat content of the milk. Along with the sales of the milk, the dairy producer’s income includes the sales of the culled animals and the young stock, and also other dairy farming returns like the sales of the manure and even the direct payments.

			The dairy production includes economic benefits, like the manure for the use on the farm as the fuel or the organic fertilizer. Because in the majority of the farming systems, the manure is the sole source of the nutrients for the production of the crops. The animals used for the dairy products are generally saved for the means for the safeguarding savings for sale during critical economic times and also for investment purposes. But there is a threat to these animals becoming prone to some disease and die, and also being a theft victim. As they need high labor input, dairy production has fewer economies of scale than some other livestock systems. The cost feed is a significant influence on the price of the milk. This is a secondary reason for higher land values and also a direct cause for the effects of milk production costs. Fodder for animal maintenance, fixed costs is involved by milk production.

			1.13	Criticism of Milk Production

			Generally, the daily practice of the majority of dairy farms is more distressing compared with meat production. The mother cow produces a mile when it gets pregnant. So, when the cows are around 15 years, they are artificially inseminated, which is done by some force or an act which is not widely accepted. After the calf is born, the milk will be produced.

			Symptoms such as abdominal pain, bloating, breathing difficulties, and indigestion and skin reactions happen due to lactose intolerance. Compared with any other foodstuffs, milk is more divisive. Hence, some claim that milk is overrated and also stressful and causes it to develop the intolerance. Another major factor is the disease and farming reasons. Dairy products have several hormones, which might affect ones physiological and pathological functions. Studies have also determined that the presence of natural hormones in dairy products can have biological effects on the body.

			There was a potential impact on vast dairy wastes, which resulted in massive manure spill which occurred due to 5000 cow contaminating a 32 kilometer stretch of the Black River, and caused around the death of 375000 fishes. These issues can be tackled by properly managing the dairy and livestock wastes, due to its nutrient contents, makes an excellent fertilizer promoting crop growth and increases the soil organic matter also, which in turn increases the overall soil fertility.

			The cows are injected with the growth hormones, to maintain higher milk production by supplementing those hormones. They are profoundly bad for both the cows and the humans who consume them. Major countries have banned them due to their ill effects on health.

			1.14	Dairy Development

			Dairy has become the most important secondary source of income for millions. It has assumed the most crucial role in providing employment and income-generating opportunities. Landless labors and marginal farmers produce the majority of the milk. The dairy development tool is equitable, robust, and sustainable, food security, and poverty reduction due to dairying. They provide the regular source of income, provide nutritious food, diversify the risk, improve the use of the resources, generate the on and off-farm employment, create opportunities for the women, and provide financial stability and the social standing also.

			The changes in the demand, transportation, communication technology, farm productivity improvement, and other more dairy chains are responsible for the factors that drive the dairy development. The traditional dairy consumption habits are the primary reasons for the success of the dairy development programs. Generally, dairy development is constrained due to the marketing, processing, transportation, refrigeration, nutritional, and husbandry issues. The small scale producers lack the practice to manage the farms similar to enterprises, has reduced access to the services like the health, breeding, training and the credit has few or no capital, for the investment, and are hence thwarted by small herd sizes, fewer milk yields, and poor milk quality.
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