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The aim of this study was to determine the relations of some affecting factors with milk production 

in Anatolian buffalo enterprises in Samsun province, Turkey. The questionnaires were applied by 

interviews to thirty nine buffalo farmers those selected by random sampling method. Effects of 

experience (EF) and education level (EL) of farmer, number of milking animal (NM), concentrate 

feeding application (CF), weaning period (WP), milking frequency per day (MP), udder disinfection 

premilking (UDP) on daily milk yield (DMY) were found to be insignificant. Further studies 

including more factors and data might be suggested to reveal detailed information between farm 

practices and milk production in water buffaloes. 
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Introduction 

Trend on organic animal production is tended to 

elevation as an important line in many countries. Related 

to organic farming, water buffalo that serve milk, beef and 

draught yield has seventy four different breeds (Sarıozkan, 

2011). In general, this specie ensure a marked income 

especially for poor people, however, watery pasture and 

land of the animals have recently restricted. Buffalo beef 

carries an important advantage by ingredient when 

compared to bovine beef. For instance, 100 g buffalo beef 

has 1.8 g fat, 26.8 g protein, 21 g vitamin and 641.8 mg 

mineral (Atasever and Erdem, 2008; Soysal, 2009), lesser 

cholesterol and fat, and more protein and mineral in 

comparison to bovine beef. Besides, obtained raw milk is 

generally used to produce butterfly, cream and yoghurt. In 

Turkey conditions, water buffalo raising has been 

maintained as tradional-family type and grazing has been 

continued by a common herdsman on a shared pasture. 

Nevertheless, in the Black Sea region, farmers bring their 

herd to the pasture area every morning and return them to 

the barns in the evening, also, keep all animals within the 

barns during the winter (Soysal, 2009). In the district basis, 

Bafra of Samsun province has the most water buffalo 

population in the region. The district has a rich habitat by 

watery land, pasture, lake or swamp areas. Of these, 

Kizilirmak Delta is one of the suitable facility to keep water 

buffaloes. The delta has 16 thousand ha watery area and is 

located into Alacam, Ondokuzmayis and Yakakent 

districts. With this side, the delta is known as the unique 

location by biodiversity. In the area, Anatolian buffaloes 

utilized from delta resources and help to wild life around 

the district. In spite of some studies on water buffalo 

raising have been performed in Turkey (Demir and 

Akbulut, 2016; Isik and Gul, 2016; Ermetin, 2017), most 

of the studies focused on only determining the general 

status of the farms. Whereas, revealing the association of 

effective factors related to the farm management with milk 

production level will provide a marked benefit for animal 

production of the region and the country.  

The objective of the current study was to determine the 

relations of effective factors with milk yield in Anatolian 

buffaloes reared in Samsun province, Turkey. 

 

http://creativecommons.org/licenses/by-nc/4.0/
http://creativecommons.org/licenses/by-nc/4.0/
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Materials and Methods 

 

A total of 395 buffalo farms those had 5≤ milking 

animals per farm within the 1325 enterprises in Samsun 

province in 2014. With random sampling method, 33 actual 

and 6 reserve farms had been recorded for survey. 

Questionnaires were applied to farm owners as face to face 

and obtained data were evaluated. Daily milk yield (DMY) 

per milking animal was noted from the records of the 

farms. The forms were included experience (EF) and 

education level of farmer (EL), number of milking animal 

(NM), concentrate feeding application (CF), weaning 

period (WP), milking frequency per day (MF) and udder 

disinfection premilking (UDP). The effects of EF, EL and 

NM on DMY were tested by One-Way ANOVA and group 

differences was analyzed using Duncan’s multiple range 

test. To analyses, three subgroups were divided for the 

environment factors (for EF; 1=≤10, 2=11-25 and 3=>25 

years, for EL; 1=illiterate, 2=primary-secondary and 

3=high education, for NM; 1=1-5, 2=6-9 and 3=>10 

heads). The linear model was as follows: 

 

Yijklm= µ + ai + bj + ck + dl + eijklm  

 

Where;  

Yijkl= observation value, µ= mean of the population, ai= 

effect of EF (i= 1,2,3), bj= effect of EL (i= 1,2,3), ck= effect 

of NM (k= 1,2,3), eijkl= random error. The effects of other 

factors were analyzed by independent simple t-test. All 

statistical test were performed by SPSS 17 at the 0.05 

significance level. 

 

Results and Discussion 

 

In Table 1, the means of DMY according to districts of 

Samsun province were given. Relatively high number of 

the farms and higher milk production in Bafra is attractive. 

This case points out to the suitable localization of this 

region for water buffalo raising. Really, Selcuk (2012) 

declared that the Kizilirmak Delta is an unique habitat for 

Anatolian Buffaloes and this area ensures an important 

average for the farmers to keep and raise this species. 

The means of the investigated items are shown in Table 

2. As seen, no statistical difference was calculated among 

the subgroups. In this research, DMY of the buffaloes of 

the farmers with experience >25 y was higher up to 18.66% 

when compared to first group with 1-10 y. Estimated 

insignificant value by statistic might be caused by unequal 

sample size of the subgroups. In a study conducted on dairy 

farms by Ozkan and Erkus (2003), the mean of the breeders 

was calculated to be 47 y and no person was determined 

below 30 y. Ozcatalbas et al. (2010) analysed the 

socioeconomic factors in dairy farms of Antalya province 

of Turkey and they revealed an association of experience 

with DMY. Besides, Atasever et al. (2015) also determined 

no statistical difference among experience groups occurred 

by dairy farm owners. As it is understood, experience of 

the farm owner might be expected a positive case on the 

milk production in dairy animals. At this point, further 

studies including more sample size may be suggested. 

Table 2 also shows the DMY of the animals according 

to education level (EL) of farmer. It can be understood that 

an important percentage of the farmers had relatively low 

EL. From this point of the view, water buffalo breeding has 

mostly been preferred by the farmers with lower EL. The 

findings determined here were found to be parallel with the 

results of many studies (Bars and Akbay, 2013; Boz, 2013; 

Unalan et al., 2013; Demir et al, 2014a) those conducted in 

Turkey conditions. In spite of insignificant difference was 

noted among three EL groups in Table 2, markedly 

reduction in DMY of the animals of the farmers with 

illiterate was assessed to be a striking result. At this 

context, encouraging the farmers with relatively high EL 

might be seen a positive approach to reach more milk 

production in the herds.  

 

Table 1. DMY means by the districts of Samsun 

District n DMY±SD (kg) 

Bafra 14 3.303±1.144 

Terme 7 2.571±0.975 

Alacam 8 2.593±0.680 

Carsamba 5 2.600±1.083 

Ondokuz Mayis 5 2.100±1.140 

General 39 2.782±1.060 

 

Table 2. DMY means by effective factors 

Factors n DMY±SD 

Experience of farmer (year) 

1-10 8 2.375±1.217 

11-25 9 2.805±0.747 

>25 22 2.920±1.116 

Education level of farmer 

Illiterate 6 2.167±0.683 

Primary-Secondary 26 2.904±1.120 

High 7 2.857±1.029 

Number of milking buffalo 

1-5 14 2.607±1.022 

6-9 15 2.683±0.837 

≥10 10 3.175±1.384 

Concentrate feeding 

Yes 33 2.795±1.171 

No 6 2.541±0.318 

Weaning period (d) 

˂204 24 2.833±1.017 

≥204 11 2.409±1.215 

Daily milking frequency 

1 27 2.592±0.968 

2 12 3.208±1.176 

Udder disinfection premilking 

Yes 32 2.859±1.054 

No 7 2.428±1.096 

Overall 39 2.782±1.060 

 

Effects of number of milking buffalo (NMB) on DMY 

was also investigated (Table 2). While the highest DMY 

(3.175±1.384 kg) was gained from the farms with highest 

NMB, DMY means were not differed by the NMB groups. 

However, calculated mean of NMG (8.38 head/farm) was 

lower than the NMB of the farms noted by Isik and Gul 

(2016) in Mus province conditions. 

 In the study, it was noted that the buffaloes kept 

between September and December in a high percentage 

(93.3%) of the evaluated farms. The farmers those used 

concentrate feed (CF) in that period was calculated as 

84.6% (Table 2). In the farms where concentrate used, 
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milking buffaloes had about 9.08% more DMY in 

comparison to ones kept in the farms with no concentrate 

served. Nevertheless, this difference determined here was 

not found as statistically significant. Actually, the general 

concept in dairy farming that outcomes related to feed play 

a major role in farm economy. However, serving CF to the 

milking animals at least four months might be seen a 

favorable application to enhance milk production 

(Lawrence et al., 2015).  

The mean of the WP (204 d) was based to divide the 

subgroups by this factor. This period was evaluated to be 

lengthy. Also, herds with shorter weaning period had 

14.96% more DMY when compared to second group 

(Table 2). However, this difference was not found to be 

statistically significant. At this point, investigating this 

case using different WP means and more data might be 

suggested to obtain clearer results. 

In the region, a great portion of the farmers milked their 

animals once a day. Relatively low milk production per 

milking buffalo might be caused to this case. Boujenane 

(2019) reported that elevated milking frequency stimulates 

milk production amount. Really, calculated 19.20 % more 

milk per animal supported this concept, but this difference 

was found as insignificant.  

Distribution of subgroups according to UDP is 

presented in Table 2. While animals where UDP applied 

had approximately 15.07% more DMY when compared to 

the others, this difference was not found to be significant. 

Also, a high portion of the breeders (82.05%) applied UDP 

for the milking animals. Napolitano et al. (2005) 

emphasized the close association of hygienic status of the 

animals and production level. In a general evaluation, 

ensuring udder hygiene in the most farms of the current 

study might be seen a positive management practice. 

Gibson et al. (2008) pointed out that premilking udder 

cleaning is a considerable practice within the management 

processes. Besides, obtained findings here were found as 

preferable from the results of Millogo et al. (2008) and 

Demir et al. (2014b), and similar to the results of Wangdi 

et al. (2004) and Boz (2013).  

In the present study, farm owners declared that raw 

milk has been sold in local bazaars (35.9%), consumed by 

household (30.5%) and processed to milk products 

(28.2%). These options were found as inconsistent with the 

findings of Demir et al. (2014a) who conducted a survey 

on dairy farms of Kars province of Turkey. At this point, 

processing milk might be seen as the more profitable 

approach to boost income of the farms. A high potential of 

the consumers for buffalo cheese and yoghurt presents a 

favorable case to buffalo milk producers in the region. 

Also, the most important diseases threating animals were 

noted as the liver problems (37.5%), malaise (25%) and 

calving disorders (12.5%). The first two problems bring to 

mind a complication related to drinking water served to the 

animals. Especially, intensively rice agriculture in the 

region might be caused to these cases by damaging 

groundwater via chemigation. In this context, new 

adjustments in the farm area including establishing 

artificial water supplies might be suggested to breeders in 

the location. Also, further researches focused on the 

causative factors and agents on these disorders should be 

conducted in the region. 

 

Conclusions 

 

In this study, some factors affecting milk production of 

Anatolian buffaloes reared in Samsun province were 

evaluated. It was concluded that experience of the farm 

owners were high, but education levels were low, 

relatively. While a high percent of the farms were small-

scale (≤10 milking animals), many farm owners served 

concentrate to the animals. The mean of the weaning period 

(204 d) was found as long. The daily milking frequency in 

the most farms (69.23%) was once a day and udder 

cleaning before milking process was high (82.05%) in the 

investigated farms. While no statistical difference was 

determined among the subgroups, further studies including 

more data might be suggested to reveal detailed 

information between farm applications and milk 

production in water buffaloes. 
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