
423

Buffalo Bulletin (July-September 2024) Vol.43 No.3Original Article

Received: 09 May 2024 
Accepted: 13 September 2024  

https://doi.org/10.56825/bufbu.2024.4335852

ABSTRACT

Water buffalo holds an important place in 
the livestock heritage in Türkiye. In the current 
study, buffalo numbers between 2023 and 2032 
were estimated by using buffalo number data 
from 1991 to 2022. In the study, FAOSTAT data 
between 1961 and 2021 and TÜİK data for 2022 
were used to obtain the time series. ARIMA 
modeling method was used in the study conducted 
in R programming language. ARIMA is a time 
series model that can make predictions from 
time series based on explaining univariate data. 
According to the results of the analysis made in 
the study, it is seen that the number of buffaloes 
in Türkiye will continue to decrease. According 
to the results obtained, it is estimated that the 
number of buffaloes will be 157,755 heads in 2023, 
96,851 heads in 2027 and 19,136 heads in 2032. 
The disease resistance of buffaloes, their high 
adaptability, the high demand for water buffalo 
products, the preference for high-yielding cows 
for milk production despite government support 
payments, increasing mechanization, the reduction 
of buffalo habitats and the increase in input costs 
have led to a decline in Anatolian water buffalo 

populations. To prevent the Anatolian water 
buffalo from being threatened with extinction, the 
population decline must be halted and improved. To 
ensure this, the decline of the pastures that form the 
buffalo’s habitat must be halted, pasture areas must 
be increased, and existing pastures rehabilitated, 
government subsidies for buffalo and calf rearing 
must be increased and market opportunities for 
buffalo products must be expanded.

Keywords: Bubalus bubalis, buffaloes, water 
buffalo, time series analysis, breeding

INTRODUCTION

Buffalo is a valuable animal material used 
for meat and milk production and power in soil 
cultivation in rural areas of many Asian countries 
and some Mediterranean countries such as Türkiye 
(Singh et al., 2019; Soysal, 2014). Buffaloes, which 
have economic importance among cattle in terms 
of milk and meat yield, are raised in Asia, South 
America, North Africa, Mediterranean countries, 
some Central European countries, and Australia 
(Akkulak and Kul, 2023; Al-Najjar, 2022; Yilmaz 
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et al., 2012). Domestic buffalo, which belongs 
to the Bubalus bubalis species, is divided into 
two different groups: river buffalo and swamp 
buffalo (Ağyar et al., 2022). The river buffalo, 
which spreads more widely around the world, is 
a dominant species in Egypt, Italy, the Balkans, 
Türkiye, and Australia (El Debaky et al., 2019); 
The swamp buffalo is found as the more dominant 
species in many Asian countries, including China 
(Pineda et al., 2021).

Buffaloes differ in chromosome number, 
phenotypic characteristics, and generally their 
geographical location (Colli et al., 2018; Degrandi 
et al., 2014; Zhang et al., 2020). The two species 
also differ in chromosome numbers (river buffalo 
2n=50, swamp buffalo 2n=48) (Ulbrich and 
Fischer 1967; Fischer and Ulbrich, 1967). And it 
is morphologically different too. While the river 
buffalo has a black body and usually curved horns, 
the swamp buffalo usually has a dark gray color 
(Zhang et al., 2020). While swamp buffaloes 
generally benefit from their traction power and 
meat yield, river buffaloes are valuable in terms 
of both meat and milk yield (Çetin et al., 2022). 
Additionally, around the world, buffaloes are 
generally raised by smallholders and contribute to 
the household in many ways (Yilmaz et al., 2012).

Anatolian water buffalos found in Türkiye 
are characterized as a river buffalo species 
belonging to the Mediterranean group (Ağyar et 
al., 2022; Yilmaz et al., 2012) and have low milk 
production (approximately 800 to 900 kg per 
lactation) (Muruz and Selçuk, 2019), low fatty acid 
profile in milk and meat (Çınar et al., 2019; Sahin et 
al., 2022), and carcass weight (approximately 800 
to 900 kg per head (Soysal, 2014). Buffalo breeding 
has advantages such as high resistance to natural 
conditions and diseases, high feed conversion 
rate and lower costs compared to breeding cattle 

(Michelizzi et al., 2010; Özdemir, 2021).
Auto Regressive Integrated Moving 

Average (ARIMA) is a time series analysis method 
that provides results based on observation value 
in order to make future predictions (Khan and 
Alghulaiakh, 2020). The ARIMA time series model 
is used for situations that show random variations 
and are not dependent on specific situations (Filder 
et al., 2019), and it has been reported to give good 
performance for studies that want to create short-
term forecasts (Ariyo et al., 2014).

This study was carried out with the aim of 
estimating the number of water buffalos in Türkiye 
between 2023 and 2032, using the number between 
1961 and 2022.

METERIALS AND METHODS

In this study, buffalo numbers between 2023 
to 2032 were estimated by using buffalo number 
data from 1691 to 2022. In the study, FAOSTAT 
data between 1961 and 2021 and TURKSTAT data 
for 2022 were used to obtain the time series.

The data series used in the research were 
produced with the R programming language and 
data analysis was performed using the R-Studio 
(2023.09.1-494) package program. The “forecast” 
package and time series command were used in the 
R programming language. Additionally, ARIMA 
was used as a modeling method. ARIMA is a time 
series model that can make predictions from time 
series based on explaining univariate data.

RESULT AND DISCUSSION

While there were 96 million 960 thousand 
head of buffalo in the world in 1961, there were 1 
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million 140 thousand head of buffalo in Türkiye 
in the same year. In addition, while the number 
of buffaloes reached more than 230 million heads 
in the world in 2022, it decreased to 171 thousand 
835 heads in Türkiye (FAOSTAT, 2023). There 
will be more than 200 million buffaloes in 2022 
in the Asian continent, where buffaloes are most 
abundant (FAOSTAT, 2023). Between 1961 and 
2022, there was a decrease of 84.93% in the number 
of buffaloes in Türkiye (Figure 1).

It is thought that the public buffalo breeding 
project has made a significant contribution to the 
increase in the number of buffaloes in Türkiye 
in recent years. In addition, the establishment 
of Buffalo Breeders’ Associations in 2008 in 
provinces where buffalo breeding is carried out 
(Yılmaz and Kara, 2019) and the establishment of 
the Turkish Breeding Buffalo Breeders’ Central 
Union in 2012 are considered important steps in 
terms of organization (Soysal, 2013).

Among the 10 countries with the most 
buffaloes in the world in 2022, only Egypt has 
the river buffalo species, while all other countries 
have the swamp buffalo (Table 1). While India had 
the highest number of buffalos in all departments 
between 1961 and 2021, Brazil, Pakistan and Nepal 
were the countries with the highest percentage 
increase between these years. In the world rankings, 
Egypt, which has the river buffalo species, is ranked 
10th, Italy is ranked 17th and Türkiye is ranked 20th. 
While there were 1 billion 501 million head of 
buffalo in Egypt in 1961, it decreased to 1 billion 
419 thousand 927 heads in 2022. Italy increased 
the number of buffaloes from 18 thousand to 416 
thousand in the same period. While Türkiye had 
a significant number of buffalos with 1 billion 
140 thousand heads in 1961, it decreased to 171 
thousand 835 heads in 2021 with a great decrease.

According to the forecast results, the 

number of buffaloes will continue to decrease 
in the coming years. The number of buffaloes in 
Türkiye is estimated as 159 thousand 755 in 2023, 
81 thousand 308 in 2028 and 19 thousand 196 in 
2032 (Figure 2).

Buffaloes have been found in many 
tropical countries around the world since they 
were domesticated between 3,000 and 6,000 years 
ago. They play a role in the agricultural economies 
of developing countries as they are an important 
source of milk, meat and meat products, horn, 
and leather (El Debaky et al., 2019). In addition, 
buffalo manure is used as a type of fertilizer that 
enriches the soil and reduces the need for chemical 
fertilizers (El Debaky et al., 2019). In feeding, 
buffalo may use lower quality and less digestible 
feeds and grazing options. This makes it easier for 
them to feed on locally available roughage. They 
also have advantages over cattle, such as resistance 
to many diseases, quality milk and meat products, 
and live weight gain (Hamid et al., 2017).

Considering the buffalo population, it is 
97% in Asia, 2% in Africa, 1% in South America, 
and less than 1% in Australia and Europe (El 
Debaky et al., 2019). Buffalo breeding is still 
raised for products such as milk, meat, leather, and 
manure. In many developing and underdeveloped 
countries, buffalo breeding continues at a high 
rate due to reasons such as the high cost of 
cultured cattle and the inability to meet the 
desired productivity conditions, longevity, tractive 
strength, and resistance to heat stress. 

However, in many industrialized and 
developing countries, cattle are preferred to buffalo 
because they have disadvantages such as late sexual 
maturity, weak oestrus symptoms, long ovulation 
period after birth, low pregnancy rate, and the 
genetic structure that determines economic traits 
is not fixed. In addition, the use of animal power 
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in agriculture has decreased to a minimum with 
the development of agricultural equipment and 
machinery, which is considered one of the reasons 
for the decline in buffalo numbers.

In many developing countries such as 
Türkiye, the habitat of the water buffalo continues 
to shrink due to the expansion of settlement 
areas towards rural areas and the construction of 
infrastructure such as airports, highways, railway, 
and bridges. In addition, important wetlands such 
as lakes and swamps are gradually disappearing 
due to global warming and drought. All these 
developments pose a significant threat to buffalo 
breeding and the buffalo population.

The lack of a comprehensive breeding and 
breeding program compared to cattle is one of the 
reasons why buffalo breeding has fallen behind. 
One of the factors for this is the lack of adequate 
connections between research institutes, breeders, 
and farmers. In addition, buffalo breeding is mostly 
done using traditional methods in the world. 
Using the progress in genomics in ruminants in 
buffalo breeding can accelerate development. 
With breeding programs using omics approaches, 
genetic advancement of economically important 
traits can be expected.

Farmers do not have enough information 
about buffalo breeding. Due to the lack of basic 
knowledge about buffalo, it causes great economic 
losses worldwide. Losses arising from lack of 
information can be minimized by providing 
training to producers on buffalo breeding and 
development, increasing university-farmer 
cooperation, and advertising buffalo products. In 
addition, the number and productivity of buffaloes 
can be increased by increasing the work done on 
buffaloes and using higher technology.

CONCLUSIONS

The decrease in the number of buffaloes can 
be thought of as the preference for high-productivity 
cattle in meat and milk production, the increase in 
mechanization and the fact that consumers do not 
prefer buffalo products. Even if cattle can reach 
higher productivity under conventional conditions, 
they cannot adapt to disease resistance and lower 
quality nutrition conditions as much as buffalo. 
Water buffaloes have been raised in Türkiye for 
more than 1000 years. Protecting buffaloes means 
protecting genetic resources as well as animal 
production. The risk of extinction of the buffalo 
population in Türkiye should be seen as the loss of 
one more genetic resource from Anatolian lands.

The disease resistance of buffaloes, their 
high adaptability, the high demand for water 
buffalo products, the preference for high-yielding 
cows for milk production despite government 
support payments, increasing mechanization, the 
reduction of buffalo habitats and the increase in 
input costs have led to a decline in Anatolian water 
buffalo populations. The current decline in animal 
numbers will put the impending extinction of the 
Anatolian water buffalo back on the agenda, like 
the situation before 2010. The buffalo has been bred 
in Türkiye for over a thousand years. To prevent 
the Anatolian water buffalo from being threatened 
with extinction, the population decline must be 
halted and improved. To ensure this, the decline 
of the pastures that form the buffalo’s habitat 
must be halted, pasture areas must be increased, 
and existing pastures rehabilitated, government 
subsidies for buffalo and calf rearing must be 
increased and market opportunities for buffalo 
products must be expanded.



427

Buffalo Bulletin (July-September 2024) Vol.43 No.3

Ta
bl

e 1
. C

ha
ng

e i
n 

th
e n

um
be

r o
f b

uff
al

oe
s b

y 
ye

ar
s i

n 
th

e c
ou

nt
rie

s w
ith

 th
e h

ig
he

st
 n

um
be

r o
f b

uff
al

oe
s i

n 
th

e w
or

ld
 in

 2
02

2 
(1

96
1-

20
21

) (
FA

O
, 2

02
3)

.

N
o.

C
ou

nt
ry

19
61

19
71

19
81

19
91

20
01

20
11

20
22

C
ha

ng
e 

(%
)

1
In

di
a

51
,2

07
,9

20
56

,8
76

,0
00

67
,5

00
,0

00
82

,1
60

,0
00

95
,1

73
,0

00
10

8,
06

3,
00

0
11

1,
85

6,
24

6
11

8.
44

2
Pa

ki
st

an
6,

70
0,

00
0

9,
54

5,
00

0
11

,9
17

,0
00

17
,8

18
,0

00
23

,3
35

,0
00

31
,7

25
,0

00
43

,6
76

,0
00

55
1.

88
3

C
hi

na
8,

36
9,

51
6

1,
62

7,
32

20
18

,5
73

,8
39

21
,7

12
,0

36
22

,7
64

,7
81

28
,1

56
,1

24
26

,8
75

,1
25

22
1.

11
4

N
ep

al
79

5,
00

0
1,

12
7,

00
0

2,
50

0,
00

0
3,

04
3,

92
0

3,
62

4,
02

7
4,

99
3,

65
0

5,
13

2,
93

1
54

5.
65

5
Ph

ili
pp

in
es

3,
45

2,
00

0
4,

55
5,

70
0

2,
84

9,
94

0
2,

64
7,

00
0

3,
06

5,
81

2
3,

07
5,

30
0

2,
77

4,
47

1
-1

9.
63

6
V

ie
tn

am
es

e
2,

25
2,

00
0

2,
28

9,
10

0
2,

38
0,

40
0

2,
85

8,
60

0
2,

80
7,

87
4

2,
71

2,
00

0
2,

23
1,

60
0

-0
.9

1
7

M
ya

nm
ar

1,
04

8,
52

3
1,

59
7,

49
9

1,
96

9,
00

0
2,

07
2,

00
0

2,
50

2,
00

0
3,

09
6,

88
7

2,
00

0,
00

0
90

.7
4

8
B

ra
zi

l
63

,0
00

12
9,

00
0

54
2,

00
0

1,
43

2,
11

2
1,

11
8,

82
3

1,
27

8,
07

5
1,

59
8,

26
8

24
36

.9
3

9
B

an
gl

ad
es

h
50

0,
00

0
70

0,
00

0
47

6,
00

0
80

7,
00

0
92

0,
00

0
1,

39
4,

00
0

1,
50

8,
00

0
20

1.
60

10
Eg

yp
t*

1,
50

1,
00

0
2,

05
8,

00
0

2,
37

0,
05

4
2,

52
6,

70
0

3,
53

2,
24

4
3,

98
3,

16
7

1,
41

9,
92

7
-5

.4
0

17
Ita

ly
*

18
,0

00
54

,5
80

10
2,

50
0

94
,5

00
18

2,
00

0
35

4,
40

2
41

6,
00

0
22

11
.1

1
20

Tü
rk

iy
e*

1,
14

0,
00

0
1,

11
7,

00
0

1,
03

1,
00

0
37

1,
00

0
14

6,
00

0
84

,7
26

17
1,

83
5

-8
4.

93

   
   

   
 *

C
ou

nt
rie

s w
ith

 ri
ve

r b
uff

al
oe

s.



Buffalo Bulletin (July-September 2024) Vol.43 No.3

428

Figure 1. Number of water buffalos in Türkiye between 1961-2022.

Figure 2. Estimated number of water buffalos in Türkiye between 2023-2032.
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