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ABSTRACT

The study is intended to determine the calving interval (CI) and Dry period (DP), affecting both production and
reproduction characteristics of Anatolian buffaloes reared under farm conditions, to investigate the
environmental effects on these characteristics, and to use the results in stud selection programs for breeding in
buffalo herds. In the study, 1427 calving interval and dry period records of 756 head of Anatolian buffalo reared
between 2014-2021 were used. In this study, the overall mean and standard error of CI and DP were determined
as 411.3724.10 days and 191.70£3.13 days, respectively. The effects of county, calving year, season and parity on
these features were determined. In the study, the effect of all environmental factors on CI and DP, apart from the
county, was found to be significant (p<<0.01, p<0.001). In the study, concluded that considering the factors
affecting yield and reproductive performance in selection programs and monitoring of estrus and drying off by
breeders will contribute to farm productivity.
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sksksk

Kiitahya Ilinde Yetigtirilen Anadolu Mandalarinda Buzagilama Aralig1 ve Kuruda Kalma Siiresi Uzerine
Arastirmalar

(074

Sunulan calismada ciftlik sartlarinda yetistirilen Anadolu mandalarinda Buzagilama arahgt (BA) ve direme ve
tretim Gzelliklerini etkileyen Kuruda kalma stiresi (KKIKS)’ni belitleyerek bu 6zellikler tizerine etki eden ¢evresel
etkileri arastirmak ve elde edilen sonuclarin manda sirilerinde 1slaha yonelik damizlik se¢im programlarinda
kullanma imkanlarinin belirlenmesi amaclanmistir. Calismada 2014-2021 yillar1 arasinda yetistirilen 756 basg
Anadolu mandasina ait 1427 adet Buzagilama araligt ve Kuruda kalma siiresine ait kayitlar kullanilmistir. Bu
arastirmada, BA ve KKS genel ortalama ve standart hatast sirastyla 411.37£4.10 giin ve 191.70£3.13 giin olarak
belitlenmistir. Ilge, buzagilama yili, mevsimi ve laktasyon sirast bu &zellikler iizerine etkileri belirlenmistir.
Calismada ilge hari¢ incelenen tim ¢evresel faktorlerin BA ve KKS tizerine etkisi 6nemli bulunmustur (p<0.01,
p<0.001). Calismada, seleksiyon programlarinda verim ve treme performansina etki eden faktdrlerin dikkate
alinmasi ve yetistiriciler tarafindan Ostrus ve kurutmanin izlenmesinin ¢iftlik verimliligine katk:i saglayacag
sonucuna varimistir.
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INTRODUCTION

Buffaloes play a crucial role in ensuring a sustainable
food production system in many developing countries
(Pasha and Hayat 2012). The buffaloes raised in
Thurkiye originate from the Mediterranean subgroup
of the riverine-type buffaloes, and are called as
Anatolian Buffalo (Cicek et al. 2009).

In Tirkiye, the number of Anatolian buffaloes was
185.574 in 2021 and they are mostly grown in North,
Central, West, East and Southeast Anatolia (Atasever
and Erdem 2008, TUIK-Anonymous 2022). The
Ministry of Agriculture and Forestry started to
implement the "National Anatolian Buffalo Breeding
Project " to improve the buffalo breeding. In Turkiye,
buffalo breeding is generally carried out for milk
production (cream, yogurt, cheese, ice cream). To
increase milk yield in buffaloes, it is necessary to
know the factors affecting milk production. Milk
yield and reproductive characteristics are affected by
the factors such as genotype, age, season, nutrition
and management (Kumar et al. 2017). Similatly, the
economic return of buffalo milk depends on the milk
production and reproductive efficiency of the
animals, and the reproductive efficiency in buffaloes
is affected by the dry period (DP) and especially the
calving interval (CI). Indeed, CI is an important
parameter used as a fertility index in farms (Ramos et
al. 2000, Yilmaz Adkinson and Konca 2021).

Most breeding experts agree that the 13-14 month
calving interval is ideal to maximize profitability in
buffalo breeding. Also, to obtain optimal milk,
approximately 2 months of DP should be left before
the next lactation. Shorter or longer DP negatively
affects the subsequent lactation yield (Sekerden 2001).
Bachman and Schairer (2003) reported that animals
with low milk yield tend to stay in dry period for a
longer time, while animals with high milk yield do the
opposite. Indeed, a dairy animal must have a shorter
DP and a lower CI to be economical. In this respect,
DP and CI are important economic features that
determine the milk yield of buffaloes (Sanker et al.
2014).

There is not enough research on the calving interval
and especially on the dry period in Anatolian
buffaloes. Therefore, more studies are needed to
determine  these characteristics of  Anatolian
buffaloes. The aim of this study is to contribute to
stud selection programs in buffalo herds by
investigating the reproductive characteristics CI and
DP in Anatolian water buffalo reared under farm
conditions and the environmental effects on these
characteristics.

MATERIAL AND METHOD

Location of the study, animals and data
collection

The material of the research consists of 1427 CI and
DP records of 756 heads of Anatolian buffalo reared
in Kutahya province (39° 25' 11" N and 29° 59' 8" E)
between 2014-2021. The data were obtained from the
"Manda Yildiz1" data registration system, which was
created within the scope of the "National Anatolian
Buffalo Breeding Project" promoted by the General
Directorate of Agricultural Research and Policies
(Tekerli 2019).

In the region where the research was carried out,
buffalo breeding generally consists of family type
enterprises and the number of buffaloes per farm is
approximately 5 heads. Buffalo farming is generally
carried out in pasture conditions and supplementary
feeding is done by giving small amounts of forage
available only in winter months (silage, straw, alfalfa,
legume grass, etc.). Milking is performed in the
morning and evening, mostly by hand and sometimes
by machine.

Data between CI=300 and <700 days, and DP=30,
and <300 days were used in the study (Poudel et al.
2017, Kogak et al. 2019). CI (days) was calculated as
the interval between two consecutive calvings, and
DP (days) was calculated as the time from the date of
dry off to the subsequent calving.

The study was carried out in 3 counties of Kiitahya;
(1) Altintas, (2) Center, and (3) Tavsanl. The calving
year was divided into four groups: (1) 2014-2015, (2)
2016-2017, (3) 2018-2019, and (4) 2020-2021. The
calving seasons were divided into four groups; (1)
winter, (2) spring, (3) summer, and (4) autumn. The
parity is numerically ranked from 1 to 5.

Statistical analysis

Due to the insufficient data in the subgroups, it was
assumed that there was no two- or three-way
interaction between the factors examined. The GLM
(General Linear Model) method in the “Minitab-
Version 18” program package was utilized for the
analysis (Minitab 2017). The following model was
used to determine the effect of environmental factors
on calving interval and dry period.

Yium = p + Ci+ Y+ Sk + Pr + cijum ~ Where;

Yikim: Level of CI and DP features of any buffalo (i.
county, j. year, k. season, 1. Parity, m. The observation
value for an investigated trait)

u: Overall (expected) average,

Ci: The effect of it county (i= 1,2,3),

Yj: The effect of j calving year (j=1, 2, 3, 4),

Sk: The effect of kth calving season (i= 1,2,3,4),

Pi: The effect of 1 parity (=1, 2, 3, 4, 5),

eikm: Random error which is assumed to be normally
independently distributed with zero mean and
constant variance (NID, 0, ¢?).
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RESULTS

In this study, the least squares means and standard
errors for some environmental factors on CI and DP
characteristics in Anatolian buffaloes are given in
Table 1. CI and DP overall mean and standard error
were determined as 411.37+4.10 days and
191.70£3.13 days, respectively (Tablel). The effects

of the county, calving year, season and parity on these
characteristics were defined. In the study, the effect
of all environmental factors on CI and DP, except the
county, was found to be significant (p<<0.01, p<0.001)
(Table 1).

Table 1. Least squares means of CI and DP according to county, calving year, season, and parity of Anatolian

buffalos
Calving Interval (days) Dry Period (days)

PARAMETER n Mean+SEM MeantSEM
Overall means 1427 411.37+4.10 191.70+3.13
County
Altntag 169 412.9746.52 192.15£4.98
Merkez 691 414.62+4.08 195.13+3.12
Tavsanlt 567 406.54+4.67 187.81£3.57
p 0.129 0.062
Calving Year
2014-2015 83 394.61%8.88¢ 165.39£6.78¢
2016-2017 369 411.1045.22b¢ 194.14+43.99b
2018-2019 554 415.57+4.19ab 205.5243.202
2020-2021 421 424.21+4.42a 201.73+3.38ab
p 0.005 0.000
Calving Season
Winter 58 452.6949.854 221.18%7.52
Spring 584 387.58+3.88¢ 163.40£2.96¢
Summer 642 383.80+3.80¢ 173.01£2.90b
Autumn 143 421.43%6.63b 209.20%5.06
p 0.000 0.000
Parity
1st 524 427.83+4.24a 206.08+3.244
2nd 394 425.89+4.90a 205.761+3.742
3ed 270 401.50+5.51bc 183.25+4.21>
4th 152 412.25%6.76b 193.40£5.16P
5th < 87 389.40+8.65¢ 169.98+6.61¢
p 0.000 0.000

a, b, ¢ : Means in a column with different superscripts differ significantly (p<0.01; p<0.001).
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DISCUSSION

The CI value determined in this study (411.37+4.10
days) (Table 1) is higher than the study by Marai et al.
(2009) (402.612.6) and Ayad et al. (2022) (393.75
days) in Egyptian buffaloes. However, it is similar to
the researchers conducted by Malhado et al. (2013)
(411 days) on Murrah buffaloes in Brazil and by
Soysal et al. (2018) (417 days) on Anatolian buffaloes
in Turkiye. On the other hand, this value determined
in the study is lower than the CI determined by many
other researchers. Kandasamy et al. (1993) reported
(547.6%6.0 days) in Murrah buffaloes, Sanker et al.
(2014) (450.24%+1.53 days) reported in Murrah and
Diara buffaloes In India; Charlini and Sinniah (2015)
(470%4.87 days) reported Murrah, Surti, Nili-Ravi and
their crossbred buffaloes in Siri-lanka; and in
Anatolian buffaloes in Turkiye, Kog¢ak et al. (2019)
(450.35+2.98 days), Alkoyak and Oz (2020)
(426.35%£2.91 days) and Kaplan (2021) (470.08%9.32)
reported.

These variations in CI may result from the differences
in genotypes of buffaloes grown in the research
locations, in care and feeding conditions in the
enterprises, and differences in  administrative
practices. The average CI value in this study is very
close to the ideal calving interval, which allows
approximately one calf per year. This result shows
that Anatolian buffaloes respond well to good
management practices in the region where the
breeding project is carried out.

In this study, CI was not significantly (p>0.05) (Table
1) affected by the county. Similar to this research,
Sanker et al. (2014) reported that the region did not
have a significant effect on CI in the study conducted
in Murrah and Diara buffaloes in India; and, in the
research on Anatolian buffaloes in Istanbul, Soysal et
al. (2018) also reported that the county did not have a
significant effect on CI.  In this study, although the
highest CI value was found in the central county, and
the lowest CI value was found in the Tavsanli county,
no statistically significant difference was found
between the counties. We can attribute this result to
the fact that buffalo breeding in the counties where
the study was conducted was carried out with similar
methods.

In this research, the effect of calving year on CI was
determined to be significant (p<<0.01) (Table 1).
Similar to this research, the effect of calving year on
CI was reported to be significant in Anatolian
buffaloes (Soysal et al. 2018, Kogak et al. 2019,
Alkoyak and Oz 2020, Kaplan 2021); and in Egyptian
buffaloes (Ayad et al. 2022). On the other hand,
unlike this study, the effect of calving year on CI was
not significant in the studies conducted by
Kandasamy et al. (1993) in Murrah buffaloes in India;
and in the studies by Marai et al. (2009) on Egypt
buffaloes in India. The significant effect of calving
year on CI can be attributed to fluctuations in

environmental conditions that have changed over the
years in buffalo farms, and particularly to enterprise
management procedures, weather, nutritional level
and feeding practices (Ahmad and Shatiq 2002). In
this study, while the lowest CI values (394.611+8.88
days) were found in 2014-2015, the highest CI values
(424.21£4.42 days) were obtained in 2020-2021. The
current study, there is a general increase in CI values
over the years. This may be due to the fact that the
breeders have not paid enough attention to the heat
period of the buffaloes in recent years, and preferred
to obtain more milk than to make the buffaloes get
pregnant.

In this study, the effect of calving season on CI was
found to be significant (p<<0.001) (Table 1). Similar to
this research, the effect of calving season on CI was
reported to be significant in Anatolian buffaloes
(Tekerli et al. 2001, Kogak et al. 2019, Alkoyak and
Oz 2020, Kaplan 2021) in Tirkiye and in Egyptian
buffaloes (Marai et al. 2009, Ayad et al. 2022). Unlike
this study, on the other hand, in the studies by
Kandasamy et al. (1993) in Murrah buffaloes in India,
and by Soysal et al. (2018) in Anatolian buffaloes in
Istanbul, the effect of the calving season on CI was
not significant. In our research, the shortest CI period
was found in Dbuffaloes calving in summer
(383.80£3.80 days), and the longest CI period was
found in buffaloes calving in winter (452.69£9.85
days). Studies conducted by some researchers in
Anatolian buffaloes in Tirkiye have also supported
this study by finding the CI period in buffaloes
calving in the shortest summer and longest winter
seasons (Kogak et al. 2019, Alkoyak and Oz 2020). CI
which exists in buffaloes calving in the shortest spring
and summer months can be explained by the fact that
calving buffaloes show estrus and become pregnant
in autumn and winter. In autumn and winter, the
decrease in day length and air temperature may cause
an increase in reproductive activity in buffaloes. As a
matter of fact, it was reported in studies that oestrus
is delayed in buffaloes that give birth in spring due to
high temperatures, then ovarian activity resumes in
the rainy season and winter months, and their
pregnancies mostly coincide with the period when the
day length is shortened in the autumn and winter
months of the year (Sule et al. 2001, Zicarelli 2007).
In this study, the effect of parity on CI was
determined to be significant (p<<0.001) (Table 1).
Similar to this research, the effect of parity on CI was
reported to be significant in Anatolian buffaloes
(Soysal et al. 2018, Alkoyak and Oz 2020) in Tiirkiye,
in Murrah buffaloes (Kandasamy et al. 1993) in India,
in Egyptian buffaloes (Marai et al. 2009, Ayad et al.
2022) in  Egypt, in Bangladesh  buffaloes
(Fakruzzaman et al. 2020), in Murrah and Diara
buffaloes (Sanker et al. 2014) in India, and in
Venezuela (Nava-Trujillo et al. 2018). On the other
hand, unlike this research, Tekerli et al. (2001)
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reported that parity did not have a significant effect
on CI in the study conducted in Anatolian buffaloes
in Turkiye. In our study, the shortest CI period was
found as (389.4018.65 days) at 5% < parity, and the
longest CI period was found as (427.8314.24 days) at
1t parity. In the study, a regular decrease was
observed in CI period with increasing parity in
general. This result is consistent with the reports of
studies conducted by some researchers (Marai et al.
2009, Chatrlini and Sinniah 2015, Nava-Trujillo et al.
2018). This may be attributed to the lower
reproductive performance of buffaloes in the eatly
parity and the increase in reproductive performance
due to the advancing age. As a matter of fact,
Kandasamy et al. (1993) reported that the reason for
the decrease in CI in later parities may tresult from
physiological stability of buffaloes.

In the results obtained in this study, the average DP
value (191.70£3.13 days) was consistent with the
studies by Charlini and Sinniah (2015) in Siri-lanka in
Surti (185 days) and Surti crosses (199 days)
buffaloes, and by Hussain et al. (2006) (194.4+12.37
days) in Nili Ravi buffaloes in Pakistan. However, the
results of the present study are lower than the values
reported in the study conducted in Murrah buffaloes
by Kandasamy et al. (1993) (219.3+4.7 days) in India.
On the other hand, the DP value of our study was
higher than the values reported by Marai et al. (2009)
(148.7£2.0 days) in Egyptian buffaloes, Poudel et al.
(2017) (110.9£61.4 days) in Murrah crossbred
buffaloes in Nepal, Sanker et al. (2014) (144.34+0.77
days) in Murrah and Diara buffaloes in India, and by
Ayad et al. (2022) in Egyptian buffaloes (98.46 days).
However, if a dairy animal is to be economical, it
must have a shorter DP (Poudel et al. 2017). A long
DP means that the animals have reproductive
problems, while a short one means that the calf to be
born does not develop sufficiently and the milk yield
of the animal decreases after birth. In this respect, the
dry period, which affects both milk and fertility, is a
feature that should be carefully considered (Karaagag
2019).

In this study, the effect of counties where Anatolian
buffaloes are raised on DP was not found significant
(p>0.05) (Table 1). Similar to this research, Sanker et
al. (2014) reported that the region did not have a
significant effect on DP in a study conducted in
Murrah and Diara buffaloes in India. In this study,
the longest DP value was obtained in the Central
county (195.13+3.12 days), while the shortest DP
value was obtained in Tavsanlt (187.81+3.57 days).
However, there is no statistically significant difference
between the counties and this can be attributed to the
similar methods of buffalo breeding and application
practices in the counties. In this study, DP was
significantly (p<<0.001) (Table 1) affected by calving
year. Similar to this study, Ayad et al. (2022) founded
a significant effect of calving year on DP in Egyptian
buffaloes. On the other hand, unlike this research, the
effect of calving year on DP was not significant in the

studies by Kandasamy et al. (1993) on Murrah
buffaloes in India and Marai et al. (2009) on Egyptian
buffaloes.  In the study, the shortest DP values
(165.39£6.78 days) were found in buffaloes calving in
2014-2015, and the longest DP values (205.52%3.20
days) were found in buffaloes calving in 2018-2019.
In this study, a general increase was observed in DP
values as the years passed, and this may be due to the
habit of the breeders to dry their buffaloes off earlier
than they should in recent years.

In this study, it was revealed that the effect of the
season on DP was significant (p<<0.001) (Table 1).
Consistent with this study, effect of calving season on
DP was reported to be significant in the studies by
Kandasamy et al. (1993) on Murrah buffaloes in
India, and by Ayad et al. (2022) on Egyptian
buffaloes. On the other hand, unlike this research, the
studies conducted by Thevamanoharan (2002) on
Nili-Ravi buffaloes in Pakistan and by Marai et al.
(2009) on Egyptian buffaloes showed that the effect
of calving season on DP was not significant. In the
current research, while the shortest DP values were
obtained in buffaloes calving in spring (163.40£2.96
days) and summer (173.01£2.90 days) months, the
longest DP values were obtained in buffaloes calving
in  autumn (209.20£5.06 days) and winter
(221.18+£7.52 days).

The current study, the effect of parity on DP was
determined to be significant (p<<0.001) (Table 1).
Consistent with this study, many researchers
supported this study by finding that the effect of
parity on DP was significant (Kandasamy et al. 1993,
Hussain et al. 2006, Marai et al. 2009, Sanker et al.
2014, Ayad et al. 2022). On the other hand, contrary
to this research, some researchers reported that parity
did not have a significant effect of parity on DP
(Poudel et al. 2017, Fakruzzaman et al. 2020). In this
study, the longest DP was found in the first parity
(206.08£3.24 days), and the shortest DP was reached
at 50 < parity (169.98%6.61 days). In general, it is
seen that there is a steady decrease in DP value in
advancing parities (Table 1). Similar to this study,
some researchers reported that there was the longest
dry period in buffaloes in the first parity, and a
significant shortening was observed in later parities
(Kandasamy et al. 1993, Marai et al. 2009, Poudel et
al. 2017, Fakruzzaman et al. 2020). These results can
be attributed to the fact that the reproductive
performance of buffaloes in the early parity is lower
than those in the later parity and that the reproductive
performance increases due to the progress of the
parity. As a matter of fact, Kandasamy et al. (1993)
reported that the reason for the decrease in DP in
later parities may result from physiological stability of
buffaloes.
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CONCLUSION

In this study, the best CI and DP values were
obtained at 5% =< parity with spring and summer
seasons. In addition, according to the results of the
research, it can be said that the breeders in Tavsanlt
county do better practices related to care, feeding and
herd management for their buffaloes. It was
concluded that the significant factors that affect the
reproductive performances will contribute to the
increase in the productivity of the farm if they are
formulated in stud selection program and if the
breeders are more careful in the heat period and dry
period of Anatolian buffaloes.
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