
 

 

 

 Abstract— Organic animal production is a form of production 

which provides humans with healthy and reliable products, is 

environmentally friendly and increases animal welfare. Nowadays, 

consumers' increasing income and education levels have increased 

the demand for organic products. For this reason, animal holdings are 

turning towards producing animals which can be an alternative in 

organic livestock production. In recent years, the use of non-

transgenic, disease-resistant animals, which are likely to produce 

healtful products, has risen to prominence. In fact, a lot of harmful 

changes which may occur in the milk (bacteria and somatic cell 

counts) can also naturally be prevented in the milk of the Anatolian 

water buffaloes (AWB) thanks to their feeding based on meadow, 

their diets' including non-synthetic feed additives, their being 

resistant to diseases and their milks's including an excess of 

lactoferrin and their having narrow breast channels. Since the 

buffalo’s meat is rich in protein and poor in fat, its products are 

becoming more important. In this review, some information was 

given about the role and importance of AWB in organic livestock 

breeding. 
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I. INTRODUCTION 

  Organic (ecological, biological) animal production is a form 

of production in which not only ecological balance, animal 

welfare and amount of products but also health criteria in 

product quality are taken into account  [1]. Organic livestock 

farming has been growing and becoming widespread mainly in 

the continents of Europe, Australia and America. In recent 

years, there has been an important increase in the numbers of 

organic beef cattle, broilers and breeding sheep in the EU 

countries, in those of dairy cattle and laying hens in the United 

States and in those of organic dairy cattle, organic goat and 

organic laying hens in Turkey [2]. The basic principles in 

organic livestock enterprises are producing organic products 

having market values in sufficient quantities, preserving 

pasture and soil structures for a long time, achieving the clean 

and efficient use of water resources, minimizing waste and 

pollution occurring during production, protecting genetic 

diversity, providing safe products to consumers by keeping 

products free from microorganisms threatening human health 

[3]-[4]. Turkey has an important potential for organic farming 

thanks to its general location, geographical conditions, 

unpolluted structure, having a range of plants and animal 

products and domestic animals having adapted very well to 
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regional conditions [5]. One of these animals is the Anatolian 

water buffalo (AWB). Buffaloes in our country have their 

origins in the Mediterranean buffalo, one of the subspecies of 

river buffaloes, and are defined as Anatolian buffaloes 

(Bubalus bubalis). It is a domestic race registered by the race 

registration committee with the communiqué dated 12.12.2004 

and numbered 25668 of the Official Gazette 2004/39 [6]. The 

AWB showing a distribution to all parts of Turkey mainly the 

Black Sea region and the north of the Central Anatolia has a 

live weight ranging between 400-450 kg in adult females and 

450-500 kg in adult males. It has a height of 129 to 136 cm in 

the shoulder region (cidago height). The AWB has a rough, 

angular and muscular body, a low rump and thick and strong 

joints. The hair colour is black and dark grey in adult 

buffaloes. Some individuals may have whiteness at their heads, 

feet and tails (Picture 1). The lactation period ranges between 

200-250 days and the total milk yield in the lactation period 

ranges between 800-1000 kg. The fat ratio in the milk varies 

between 6-8% [7]. During the Ottoman Empire period, Turks 

passing to the Balkans took their buffaloes with them. The 

Turkish buffalo spread to a wide area in the Balkan countries 

with wet and fertile lands (Mecadonia, Western Thrace and 

Bulgaria). When Table 1 is examined, it is seen that while the 

number of buffaloes in our country was 1031 (1000 heads) in 

1980s, it has decreased rapidly for such reasons as drying up 

wetlands, opening pasturelands to public housing, migrating 

from rural to urban areas and preferring high yielding dairy 

cows. As a matter of fact, it was determined in our country that 

the total number of buffaloes was 135.984, the number of 

milked buffaloes was 54.795 and the total volume of buffalo 

milk was 54.803 tons in 2015 [8]. 
 
TABLE I : THE NUMBER OF BUFFALOES ACCORDING TO YEARS ĠN TURKEY 

(1000 HEADS) 

 
 
On the other hand, when we look in the general of the world, 

it is observed that the number of buffaloes has increased in 

such countries as India, China, Pakistan and Italy [9]. The 

water buffalo is the second-most important species after dairy 

cows in the world in terms of milk production [10]. There are 

differences in milk yields of buffaloes around the world. In 

fact, the total milk yields in Italian boffaloes are much higer 

than those in Turkish, Rumanian and Irish ones because Italy 

has increased the milk yield ability of buffaloes by improving 
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the record keeping, breeding buffalo selection, sheltering and feeding conditions. 

TABLE II. THE NUMBER OF BUFFALOES ACCORDING TO YEARS IN WORLD (HEAD) 

Countries  1980 1990 2000 2010 2016    

Indian 66070000 80570000 93831000 107375000 112328821 

Chine 18439752 21421975 22595017 23602424 23800633 

Pakistan 11547000 17373008 22669000 29413000 36600000 

Malesia 285339 205163 142042 129878 118608 

Philippine 2870270 2764950 3024403 3270400 2864039 

Thai 5650794 5094270 1711573 1622646 886796 

Persian 240000 440000 490600 195000 95050  

Ġtaly 88900  112400 182000 365086 385121 

 

 

 

 

 

 

 

 

 

 

 

Fig. 1: Anatolian Water Buffalo (Bupalus bupalis) 

 

It was reported that while the milk yields of Turkish, 

Rumanian and Irish buffaloes were 1247, 1200 and 1600 kg 

respectively during the lactation periods of 220-240 days [11], 

those of the Italian buffaloes may increase to 2220 kg with 

8.4% fat and 4.6%  protein [12]. However, the low milk yields 

of the AWBs should not mean that their performances are 

inadequate. Low milk yields can be increased by selecting 

quality feeds, feding them adequately and regularly and 

following their lactation periods [13]. In this review, some 

information was given about the role and importance of AWB 

in organic livestock breeding.   

II.  MATERIAL AND METHOD 

 A total of 56 resources have been used for this review. The 

review was divided into three sections, namely the AWB 

products, organic animal husbandry rules and natural additive 

use in buffalo rations and the reviewed resources were referred 

to clarify the subject. In the conclusion and suggestions 

section, information was given about how AWBs struggle to 

survive in our country, what problems they face and how to 

overcome these problems. 

 

 

 

1. Buffalo products  

 There is a wide range of AWB products. For example, 

Turkish bow, ney bowel, comb and hafta are made from its 

horn; yoghurt, cream and mozarella cheese are made from its 

milk and sausages are made from its meat. Although the milk 

and meat yields of buffaloes are lower than those of cattle, 

they provide some advantages such as feeding on poor quality 

roughage and then converting them into yields, producing at a 

low cost and selling products at a higher price [14]. Buffalo 

raisers use the buffalo milk firstly to meet their own needs and 

then give the rest to the dairy union to which they belong and 

they are used by the small-scale food producers to produce 

yoghurt and cream [13]. The buffalo milk’s containing a 

higher amount of dry matter and fat compared to those of farm 

animals is considered to be a superior and distinctive feature of 

this milk [15]. Although the fat ratio of the buffalo milk is 

twice as high as the cow's milk, the cholesterol value of this 

milk is lower than the cow's milk. In fact, the higher the dry 

matter and fat content of the milk, the higher the efficiency in 

the yield of products such as butter and milk powder [16] 

(Table 3). 
 

TABLE III: MEAN COMPOSITION OF MILK ĠN FARM ANIMALS (%) 

Farm 

animals 

Dry 

matter 

Milk 

fat 

Milk 

protein 

Lactose Milk 

ash 

Dairy 12.6 3.7 3.4 4.7 0.7 

Buffalo 17.2 7.4 3.5 5.4 0.8 

Sheep 19.3 7.4 5.5 4.8 1 

Goat 13.2 4.5 3.2 4.1 0.8 

Mare 11.2 1.9 2.5 6.2 0.5 
    

    Because buffaloes transform all of the carotene into 

vitamin A, their milk is whiter than those of the others [17]. 

For this reason, the buffalo milk is superior to the cow, sheep 

and goat milks in terms of vitamin A and other oil soluble 

vitamins. The buffalo milk’s containing high amounts of 

various bioprotective agents (immunoglobulins, lactoferrin, 

lysozyme, lactoperoxidase) makes this milk superior to the 

cow milk in special diets and preparing healthy foods [16]. 

Similarly, it was found in a study made on buffalo and cattle 

that while the number of bacteria in the cattle milk (1cc) was 

2830, it was 576 in the buffalo milk. The reason why the 
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number of bacteria is so low in buffalo milk is lactoferrin, an 

antibacterial glycoprotein [18]. When we look at the other 

buffalo products, we see that the demand for buffalo cheese 

has been on the increase in many countries because of its being 

an organic product [19]. The increase observed both in the 

buffalo products market and the number of buffaloes asing in 

the same countries is linked to increasing consumer demand. 

In Italy, in particular, the price of buffalo milk is much higher 

(€1.20/kg) than that of bovine milk (€0.30). Moreover, 

mozzarella cheese consumption is increasing both in Italy and 

in the world: 14 percent of the Italian production is exported to 

Germany, France, UK, Switzerland, USA and Japan. Buffalo 

Mozzarella is different from other types of Mozzarella because 

of its typical texture and juicy consistency, and also its special 

taste [20] (Table 4). 
 

TABLE IV:  PRODUCTS DERIVED FROM BUFFALO MILK IN THE WORLD                

(TONE) [9] 
 

 

 Almost all buffalo milk is assigned to cheese making, 

mainly to mozzarella cheese, therefore it is important to 

produce milk which will in turn yield a good quality cheese in 

high quantities. A characteristic of buffalo milk is the very 

high fat content and the fat to protein ratio is about 2: 1. 

Another characteristic is the high casein to protein ratio (81-84 

percent) [21]-[22] compared to the bovine milk (78 percent). 

Moreover, the high calcium content of casein micelles results 

in a faster rennet coagulation, increased curd tension and a 

faster syneresis [23] and its rennet ability is considered to be 

very good. Mozzarella from buffalo milk is richer in fat and 

presents sensorial characteristics which are very different from 

the more common bovine Mozzarella [23]. The present paper 

analyses the main factors influencing buffalo milk quality [24].  

Buffalo meat contains 40% less cholesterol, 11% more 

protein and 10% more minerals than bovine meat. Due to this 

feature, the demand has been on the increase for the buffalo 

meat in recent years in the USA and Japan [18] (Table 5). The 

production of buffalo meat has high growth possibilities and 

poses a minimal level of risk from pesticides and veterinary 

drugs when compared to bovine meat production in developed 

countries. Buffalo meat is produced primarily in Asia. The 

contribution of buffalo meat to world total meat production is 

only 1.3 percent. India produces 1.43 million tons of buffalo 

meat annually, which accounts for 36 percent of total meat 

production contributing significantly to human nutrition [26]. 

 
TABLE V. COMPONENTS OF BUFFALO AND BOVINE MEAT (100 GR) [25] 

Components Buffalo Beef 

Calories (Kcall) 131.0 289.0 

Protein (gr) 26.8 24.0 

Fat (gr) 1.8 21.0 

Cholesterol (gr) 61.0 90.0 

Minerasl (mg) 641.821 584.0 

Vitamins (mg) 21.0 18.5 
 

 The quality and amount of buffalo meat depend on many 

factors, the most important of which are the water buffalo type 

and breed, age, feeding intensity, management system and 

environmental conditions. Generally, cattle are superior to 

buffaloes in their growth rate and also there are differences 

between the two water buffalo subspecies: River and Swamp. 

The buffalo performances for meat production, that is, growth, 

feed efficiency, conversion ratio, dressing percentage, carcass 

evaluation and composition and meat quality cuts, are very 

important in economic terms. However, in order to expand the 

buffalo meat market, the primary attention is paid to the meat 

quality, which means attaching importance to its chemical, 

physical, organoleptical and hygienic characteristics and also a 

good presentation to the consumer. The water buffalo meat, 

according to judges’ visual inspections, was lighter than the 

bovine meat, which was confirmed with colorimeter. The meat 

becomes darker with the increasing age of the animal [24].  

In the construction of the Turkish Bows, the horns obtained 

from buffalo oxen were used. The animal, whose horn will be 

taken, should be old enough to provide horn pieces in 

sufficient lengths [27]. Considering the information given 

above, it can be stated that buffalo products are not utilized 

enough. 

2. Rules of organic livestock 

 In organic animal production enterprises, species and breeds 

which are resistant to environmental and climatic conditions 

and diseases should be selected [28]. Buffaloes are resistant to 

sudden feed changes and can feed on low-quality forages. 

They are also resistant to diseases caused by blood parasites in 

their feet and mouth, namely BSE, IBR-IPV [29]. Therefore,  

because the Anatolian water buffalo does not need a special 

care, they are sought for organic livestock.  

 Natural insemination is essential in organic animal breeding. 

Embryo transfer is not allowed. Artificial insemination can be 

done with semen stored and obtained from breeding animals 

through natural methods [28]. Similarly, in organic livestock 

applications, too, natural mating is applied to buffaloes [30].  

It is called the process of transition from the beginning of 

organic animal production to the acceptance of the product as 

organic [28] . The transition period for organic beef 

production (at least ¾ of the life time in any case) is 12 months 

and, for organic milk production, it is 6 months [28].  

 It should be fed with milk or milk substitute for at least 3 

months to strengthen the immune systems of newborn calves in 

organic cattle feding [28]. Shortening breastfeeding period in 

baby buffaloes increases the mortality rate. Therefore, 

breeders suckle their calves with natural milk for 3 months 

[30]. Moreover, adaptation food for calves should be added to 

quality organic roughage and concentrated feeds and put in 

front of them starting from the 2nd week [31].  

 According to the regulations of organic agriculture in 

Turkey, there should be 60% of forage and 40% concentrated 

dry matter feeds in rations in organic meat and dairy cattle 

business  [28]. If the farmer fails to meet the feedstuffs from 

the organic production, the maximum 25% of dry matter in the 

ration can be met from conventional feeds. Organic cattle 

fattening is a fattening system based on forage feeding with 

small amounts of concentrated feed. The low rate of live 

weight gain in organic cattle feed is due to the low concentrate 

Products Egypt Indian Italy Turkey Chine 

Butter 88400 797000 - 1644 9300 

Cheese 254000 - 15727 - 12400 
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feed ratio and the lack of synthetic feed additives. Moreover, 

in the conventional system, where intensive fattening is 

applied, since the animals move less, they use their energy for 

development, whereas in the organic system, animals in the 

pasture use their energy for grazing [32]. Nutrient deficiencies 

and associated health problems are less likely to occur in 

organic beef cattle because animal growth rates are lower than 

in conventional cattle [33]. In many studies, metabolic 

diseases were reduced in organic livestock compared to 

conventional animal husbandry [34]-[35]-[36]. The decrease in 

metabolic diseases is based on the decrease in the yield of 

livestock in organic livestock [37]-[20].  

 Lands and pastures prepared for organic animal production 

are transferred to the two-year transition period. Pastures or 

open spaces should be accessible for animals in businesses 

aiming to make organic livestock. Pastures should not contain 

pesticide residues [28].  

 Buffaloes have fewer sweat glands compared to ruminant 

animals and, because of their thick skin, they need to go out to 

ponds to balance their body heat. In fact, since a typical 

Turkish house in Anatolia has a courtyard, it allows buffaloes 

to freely go out. Buffalo breeders in Turkey usually graze their 

animals in the pasture. However, plants in the pasture are 

inadequate to meet the basic needs of animals [38]-[30].  

 Shelters to be used for organic animal breeding should 

provide animals with sufficient fresh air and daylight. Besides 

an internal space to give animals enough freedom of 

movement, there should also be extra open space to meet their 

outdoor navigation needs. In cattle enterprises producing 

organic milk, a shelter space of 6 m
2
 should be allocated for 

each animal and also a shelter space of at least 4. 5 m
2
 should 

be provided outside the shelter [28]. Buffalo shelters are 

generally dark and stuffy. They lack an interior area which will 

give animals enough freedom of movement. The feed 

consumption of buffaloes kept in this kind of environment 

deteriorates and their performances are affected negatively. 

Buffalo breeders are observed to have a tendency to tether 

their buffaloes and their calves together [30]. Particularly, the 

continuous tethering of baby buffaloes during their 

development period affects the development of their muscles 

and bones negatively.  

 Organic animal husbandry is an environment friendly form 

of production [28]. Buffaloes make space available for farmers 

by making room in reeds and swamp areas. They establish a 

strong bond with family members. On hot summer days, 

buffaloes wash themselves in lakes and rivers and allow birds 

to eat up external parasites accumulating on their bodies[30].  

 *The main purpose of the use of fat in dairy cattle is to 

increase the level of energy in their diet and milk yields. 

Fractional oils obtained from Palm oil have been used in 

conventional livestock for many years because of their positive 

effects on temperature stress, dry matter consumption, milk 

yield and composition [39]. In organic livestock, the use of 

vegetable and animal fat is not allowed [28]. When vegetable 

oil is obtained, solvents are used. Organic animal production is 

a form of environment friendly production. In order to 

continue to meet the needs of industrial companies producing 

palm oil, habitats of wild animals living should not be put in 

danger by clearing rain forests in such countries as Indonesia 

and Borneo.  

Organic production focuses on quality and health rather than 

quantity [28]. On the other hand, a considerable development 

can be achieved in milk yields through adequate and regular 

feeding, lactation period monitoring and quality feed selection 

in the rations of buffaloes [13]. 

 In fact, when the Anatolian water buffalo is taken in hand 

from the point of organic animal husbandry, it is seen that it 

laready has the required characteristics. If their living 

conditions are arranged according to the organic farming 

regulations (shelter, soil, water, air, feeds and feeding 

conditions), both breeders are supported economically and our 

buffalo races are protected. 

3. Use of Natural additives in Anatolian Water Buffalo 

 In organic livestock, hormones, antibiotics and the like 

substances can not be used to speed up the growth rate and 

maximize the feed utilization. Genetically modified (GMO) 

feeds, chemically treated feeds or synthetic additives can not 

be used [28]. Studies have been carried out to improve natural 

consumption and rumen conditions as well as natural additives 

in rations of Anatolian water buffaloes. As examples of these 

additives can be given probiotic, prebiotic and aromatic plants.  

Probiotics are live microbial feed additives which participate 

in the rations of animals and affects health positively by 

regulating the development of beneficial bacteria in the 

stomach-intestine [40]. Yeast cultures create suitable 

conditions for cellulolytic degradability and lactate usage by 

stimulating the development and the activity of ruminal 

bacteria [41]. [42] suggests that yeasts reduce oxygen in the 

rumen. Yeast cells in the rumen use available oxygen on the 

surface of freshly ingested feed to maintain metabolic activity. 

In addition, Saccharomyces cerevisiae competes with other 

starch-utilizing bacteria for the fermentation of starch [43], 

which leads to the prevention of lactate accumulation in the 

rumen. [44] also reported that S. cerevisiae provides growth 

factors such as organic acids or vitamins. The use of yeast 

fermentation products in ruminants has been a common 

practice for at least 20 years. As a matter of fact, [45] found in 

a study carried out in Karaoglan village that 30 g yeast 

(Saccharomyces cerevisiae) added to AWB rations increased 

milk yield (P <0.01; 0.91 milk liters / day). 

 As it is known, the milk yield of an animal after giving birth 

reaches its peak level in 8-10 weeks. On the contrary, the 

ability to consume food can not rise rapidly to meet the 

increase in milk yield [46]. The energy imbalance seen in this 

period is called as negative energy balance [47]. During this 

period, animals try to compensate their energy insufficiency by 

breaking up fat tissues in their bodies. The risk of metabolic 

disease increases significantly when fat breakdown exceeds 

physiological limits [48]. In this period, however, the use of 

aromatic plants in livestock increases feed consumption, 

thereby reducing the energy imbalance. Herbs containing 

saponin have a positive effect on their appetite levels by 

affecting their hypothalami [49]. The seeds of fenugreek 

contain alkaloids, flavonoids, saponins, amino acids, tannins 

and certain steroidal glycosides as well as proteins [50]. 
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Saponins naturally occur on the surface of active glycosides. 

Chemically, saponins are high-molecular-weight glycosides in 

which sugars (glycone) (1–8 residues) are linked to a 

triterpene or steroidal aglycone moiety [51]. [52] reported that 

some saponins (such as Gypsophylla) enhance the permeability 

of the intestinal mucosa. [53] observed that the galactagoue 

herbs increased in milk production by stimulating the 

endogenous hormonal secretion in mammals. Similarly, [54] 

reported that cumin has galactapoiesis properties, which are 

mediated by stimulating endogenous hormonal secretion. In a 

related study, it was determined that the fenugreek at a level of 

5% had a significant effect on dry matter consumption (0.83 

kg / day) and milk yield (0.67 kg / day) in buffalo rations [55]. 

In another study, it was determined that adding an amount of 

cumin of 3% to buffalo rations increased milk yield in AWBs 

and no negative effects were observed on milk composition 

[57]. 

4. Conclusions and Recommendations  

     Anatolian buffalo has a great potential for organic livestock 

because it is resistant to diseases, feeds on pasture, does not 

need any synthetic additive ingredients in its diet and its 

products are sought and beneficial for human health. On the 

other hand, the abovementioned adverse effects pose a serious 

risk to this potential if farmers’ technological and economic 

substructures fall behind, wetlands are dried up, pesticide 

residues exist in their feeding areas and genetically modified 

feeds are used.  

     Buffalo raisers should be able to compete against cow milk 

producers. That is why, the limits of the buffalo union should 

be expanded. For example, it should create a dynamic 

cooperative model including the marketing of organic animal 

products through e-commerce. Buffalo products have 

remained limited to the production of milk, yoghurt and cream 

and the advancing technology has not been followed. The 

product range of organic buffalo milk processed and 

transformed to taste such as gummy puddings, tarhana, ice 

cream and cheese, should be expanded as much as possible. 

The Ministry of Agriculture can also make production 

attractive by increasing the contribution to businesses 

producing organic buffalo products.  

The horn of Anatolian buffalo is suitable for the production 

of the Turkish bow and haft. In recent years, there is an 

increasing interest in bows in our country. In this respect, 

workshops can be established in provinces, districts and 

vocational colleges in the context of crafting. The survival of 

the Anatolian Buffalo depends on the government's decisions, 

the projects put into practice by the Ministry of Agriculture 

and self-sacrificing work of buffalo units. 
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