Ankara Univ Vet Fak Derg, 69, 157-162, 2022
DOI: 10.33988/auvfd.813234

Effects of calving year, season, and age on some lactation traits of
Anatolian buffaloes reared at farmer conditions in Turkey
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Abstract: The aim of this study was to investigate the effects of some environmental factors like calving year, season, buffalo
cow age and village on some milk yield traits of Anatolian buffaloes, such as daily milk yield for lactation length (MYLL), total
lactation milk yield (TLMY), lactation length (LL), and daily milk yield for calving interval (MYCI). 1838 milk yield records obtained
from 851 Anatolian buffaloes reared under different environmental conditions from 2015 through 2019 within the scope of the Bartin
Anatolian Buffalo Breeding Project were assessed. The least square means and standard errors for MYLL, TLMY, LL, and MYCI
were 4.07 + 0.02 kg, 1078.6 + 7.54 kg, 263.83 + 1.16 days, and 2.75 + 0.03 kg, respectively. As a result of the study, the effects of
village, calving year and age (P<0.001) and calving season (P<0.05) on MYLL; village, calving year and age (P<0.001) on TLMY;
village, calving year and age (P<0.001) and calving season (P<0.05) on MY ClI; calving age, village (P<0.001) and calving year (P<0.05)
on LL were found statistically significant. Moreover, high positive phenotypic correlations between TLMY and MYLL (r = 0.78,
P<0.001) and LL and TLMY (r = 0.67, P<0.001) were estimated. The results revealed that milk production traits might be improved
by considering calving season and age in breeding studies and stud-selection programs in Anatolian buffaloes. Besides, it will
remarkably contribute to the number of limited studies that have focused on this breed.
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Tiirkiye’de yetistirici kosullarinda barindirilan Anadolu mandalarinda buzagilama yili, mevsimi ve
yasinin bazi laktasyon o6zelliklerine etkileri

Ozet: Bu ¢aligmanin amaci, Anadolu mandalarinda gevresel faktorlerden buzagilama yili, mevsimi, yasi ve koyiin bazi siit verimi
ozelliklerinden Laktasyon Siiresinde Giinliik Siit Verimi (LSSV), Toplam Laktasyon Siit Verimi (TLSV), Laktasyon Siiresi (LS) ve
Buzagilama Araliginda Giinliik Siit Verimi (BASV) iizerine olan etkilerinin arastirilmasidir. Calismada Bartin ili Anadolu mandast
1slah projesinde 2015-2019 yillar1 arasinda yetistirilen 851 bas Anadolu Mandasina ait 1838 adet siit verim kaydi kullanilmistir. LSSV,
TLSV, LS ve BASV ozelliklerine iliskin en kiigiik kareler ortalama ve standart hatalar sirasi ile 4,07 + 0,02 kg, 1078,6 + 7,54 kg,
263,83 £ 1,16 giin ve 2,75 + 0,03 kg’dir. Arastirma sonucunda LSSV iizerine kdyiin, buzagilama y1l1 ve yasinimn (P<0,001), mevsiminin
(P<0,05); TLSV fiizerine kdyiin, buzagilama yili ve yasimin (P<0,001); BASV iizerine koyiin, buzagilama yili, yas1 (P<0,001) ve
mevsiminin (P<0,05); LS {izerine buzagilama yasi, kdy (P<0,001) ve buzagilama yilinin (P<0,05) etkisi 6nemli bulunmustur. Ayn
zamanda TLSV ile LSSV (r = 0,78, P<0,001) ve LS ile TLSV (r = 0,67, P<0,001) arasinda yiiksek pozitif fenotipik korelasyonlar
hesaplanmistir. Sonuglar, buzagilama mevsimi ve buzagilama yasinin yapilacak olan 1slah ¢aligmalarinda ve damizlik se¢im
programlarinda dikkate alindiginda Anadolu mandalarinin siit verimi 6zelliklerinin iyilestirilebilecegini ortaya ¢ikarmistir. Ayrica bu
¢alisma, bu 1rka yonelik sinirlt sayidaki ¢aligma sayisinin artirtlmasina 6nemli katkilar saglayacaktir.

Anahtar soézciikler: Anadolu mandasi, buzagilama mevsimi, buzagilama yasi, buzagilama yul1, siit verimi.

Introduction farm animals worldwide for their milk (8). The total

The buffalo (Bubalus bubalis) population was 173 buffalo milk yield worldwide in 2018 was 127.3 million
million throughout the world in 2015 and reached 206.6 ~ tons, which constitutes around 15.6% of total milk
million by 2018, an increase of 19.4% (4). Buffaloes were production; therefore, these animals are second to only
originally reared in Asia but are now commonly reared dairy cows in milk production (4). The Anatolian
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buffaloes reared in Turkey is originated from the
Mediterranean buffaloes, a sub-group of river in buffaloes
(11). The population in Turkey in 2010 was 84726 and
reached 184192 in 2019 with the aid of the Anatolian
Buffalo Breeding Project conducted by the Ministry of
Agriculture and Forestry (5). The buffaloes in Turkey are
mostly reared in the North, Middle, West, East, and
Southeast Anatolia regions. They hold an important place
in husbandry due to their resistance to environmental
stresses and diseases, great ability to utilize feed,
converting even low-quality rough feed into meat and
milk, and lower cost of husbandry than cattle (6).

The most important buffalo yield is their milk, which
is distinguished from the milk of other animals by its high
dry matter and particularly fat content. Buffalo milk is
used in the production of yogurt, cream, cheese, and ice
cream. The composition of the Anatolian buffalo milk has
been reported to be made up of 18.19% dry matter, 7.92%
fat, 5.14% lactose, and 4.09% protein (27). In Turkey,
79000 tons of buffalo milk was produced in 2019 (5). The
total milk yield from buffaloes depends on both genetic
and non-genetic factors such as season, management, and
feed amount and quality (1, 22). The milk yield traits are
also affected by several environmental factors, such as
calving age and season (19). TLMY and LL are important
parameters in milk production of these animals (10).

It is aimed this study that is to investigate the
opportunities for increasing the milk yield, raising the
incomes of farmers, implementing selection studies and
stud selection programs through examining the effects of
calving year, season, age, and village on some milk yield
traits like MYLL, TLMY, LL, and MYCI of Anatolian
buffaloes.

Materials and Methods

The research material of the study constitutes of the
pedigree records of 851 Anatolian buffalos that were
included in the Project conducted in Bartin, its districts,
and 48 villages (41° 38’ 29" N and 32° 19’ 58" E) with the
support of the General Directorate of Agricultural
Research and Policies. In that study, 1838 milk yield
records obtained on the control day from Anatolian
buffaloes that calved during 2015-2019 were used. The
data on milk yields were obtained from the ‘Manda
Yildiz1’ data recorder system in which the technical staff
working within the body of the Project entered the data
(32).

Milk was produced from buffaloes at individual
farms that were included in the project. The buffaloes on
these farms are milked twice a day, in the morning and
evening. The buffalo breeding in the region is conducted
extensively and in a manner of management and feeding
that is similar among the farms. Within the farms, the
buffalo cows are naturally inseminated by the bulls.

Buffaloes are manually hand-milked on most of the farms,
although a small number of farms use milking machines.
The milk controls from the buffaloes were collected
monthly using scales with a sensitivity of 10 g/50 kg. The
milk yields were recorded in kilograms from the morning
and evening milkings. Anatolian buffaloes data, which
were recorded at least 5 test days for each lactation, were
included in the analyzes (12, 34).

The study comprised milk yield traits including
MYLL for TLMY/LL, MYCI for TLMY/CI (16, 33),
TLMY, and LL. In the study, the records between
147<LL<404 days for LL and 300<CI<700 days (20) for
CI were evaluated. In this study, Alkoyak and Oz’s (2)
findings obtained in a study carried out in the same study
area were also used. The calving years were grouped into
those between 2015 and 2019. The calving seasons were
divided into four groups according to the geo-climatic
conditions in Turkey as follows: (1) winter (December,
January, and February), (2) spring (March, April, and
May), (3) summer (June, July, and August), and (4) fall
(September, October, and November). The calving ages
were divided into the following five groups: (1) 3—4 years,
(2) 5-6 years, (3) 7-8 years, (4) 9-10 years, and (5) >11
years. The study was conducted in 48 villages (The
villages are listed numerically from 1 to 48). The
environmental factors that were investigated for their
effects were the calving year, season, age and village on
MYLL, TLMY, LL, and MYCI and were determined
using the least-square method. The phenotypic correlation
was calculated using the Pearson correlation coefficient.
For the statistical analyses, the general linear model
(GLM) using Minitab ver. 18 was used. The differences
between the mean values were analyzed using Tukey’s
multiple comparison test (3). Since the inadequate data at
subgroups, two or three-way interactions were not
included in analyzes.

The equation and statistical model below were used
to examine the effects of the environmental factors on
MYLL, TLMY, LL, and MYCI.

Yijkm =+ Yi + §j + Ac+ Vi + Eijam,

where, Yijum is the quantities of traits obtained from
the individual buffaloes (i. year, j. season, k. age, I. village,
m. observation value for an investigated trait); p is the
overall (expected) mean value; Y; is the effect of it calving
year (i = 2015, 2016, 2017, 2018, 2019); S; is the effect of
ji" calving season (j = 1,2,3,4); Ax is the effect of k™"
calving age (k = 1,2,3,4,5); Vs the effect of I village (I
= 1-48) and ejjum is the random error, presumed to be
normally and independently distributed with a mean value
of zero and constant variance (NID, 0, ¢2).

Results
The overall mean values and standard errors for
MYLL, TLMY, LL, and MYCI are given in Table 1. The
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effects of environmental factors including calving year,
season and age on MYLL, TLMY, LL, and MYCI were
investigated and the standard mean values, errors, and
affective factors are provided in Table 2.

As aresult of the study, the effects of village, calving
year and age (P<0.001) and calving season (P<0.05) on
MYLL,; village, calving year and age (P<0.001) on
TLMY:; village, calving year and age (P<0.001) and
calving season (P<0.05) on MY CI; calving age and village

(P<0.001) and calving year (P<0.05) on LL were found
statistically significant. However, the effect of the calving
season on TLMY and LL was determined to be non-
significant. Since the number of villages studied (48
villages) is too high, it is not given in the Table 2. Variance
analysis results for all environmental factors are given in
Table 3. Moreover, high positive phenotypic correlations
between TLMY and MYLL (r = 0.78, P<0.001) and LL
and TLMY (r = 0.67, P<0.001) were calculated.

Table 1. Descriptive statistics for milk yield traits in Anatolian buffaloes.

Paramaters MYLL (kg) TLMY (kg) LL (d) MYCI (kg)
Number of Animals 851 851 851 606
Number of Records 1838 1838 1838 1188
Mean (X) 4.07 1078.6 263.83 2.75
Standard Error of Mean (SEM) 0.02 7.54 1.16 0.03
Minimum 1.23 294.9 147 0.73
Maximum 8.45 21143 404 6.08

MYLL: Daily milk yield for lactation length; TLMY:: Total lactation milk yield; LL: Lactation length;
MY CI: Daily milk yield for the calving interval

Table 2. The least square means (+SE) of some milk yield traits for calving year, season, and age in Anatolian buffaloes.

MYLL (kg) TLMY (kg) LL (d) MYCI (kg)
Environmental
factors (Meant (Meant

n SEM) n (Meanz SEM) n (Meant SEM) n SEM)

Calving year
2015 231 3.16+0.05¢ 231 856.5+19.1¢ 231 269.40+3.62% 94 2.09+0.09¢
2016 302 3.64+0.04¢ 302 964.7+16.2¢ 302 263.46+3.06" 190 2.34+0.07°
2017 423 4.28+0.04> 423  1148.8+14.2° 423 268.83+2.70% 261 2.77+0.06°
2018 429 4.59+0.03* 429 1252.5+13.82 429 273.47+2.602 324 3.00+0.05?
2019 453 4.6440.042 453  1238.7+14.0% 453 266.51+2.65% 319 3.00+0.06°
P *x *x * *x
Calving season
Winter 252 4.07+£0.04® 252 1089.1+17,4 252 266.67+3.30 163 2.50+0.07°
Spring 445 3.99+0.04°> 445 1089.0+14.2 445 271.81+2.69 264 2.64+0.06%
Summer 654 4.10+0.03* 654 1097.5+12.7 654 267.47+2.41 425 2.68+0.05%
Autumn 487 4.09+0.03* 487 1093.4+13.5 487 267.38+2.55 336 2.74+0.05%
p * NS NS *
Calving age (year)
34 416 3.59+0.03¢ 416 935.2+13.8¢ 416 259.97+2.62° 67 2.28+0.10°
5-6 591 3.98+0.03¢ 591 1055.1+12.3¢ 591 264.09+2.32° 376 2.53+0.05°
7-8 400 4.14+0.04> 400  1113.5+14.5° 400 268.83+2,74% 351 2.71+0.052
9-10 277 4.28+0.042 277 1183.8+17.0? 277 276.33+3.232 251 2.89+0.062
>11 154 4.3240.062 154  1173.6+22.3% 154 272.45+4,22® 143 2.79+0.082
P *x *x *x *x

MYLL: Daily milk yield for lactation length; TLMY: Total lactation milk yield; LL: Lactation length; MYCI: Daily milk yield for the

calving interval;

NS: non-significant (P>0.05); *P<0.05; **P<0.001; & ® ¢ d The different superscripts within a column in a subgroup symbolize the

difference significantly (P<0.05).
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Tablo 3. Analysis of variance of factors affecting MYLL, TLMY, LL and MYCI.

Environmental MYLL TLMY LL MYCI

factors D.F M.S F-Value M.S F M.S F D.F M.S F
Village 47 46604  13.02%% 749046  13.24** 18244 8.99** 47  3.4958  6.22%*
Calving year 4 98.6520  275.52%% 7446927 131.63** 4866  2.40* 4  22.3327 39.76%*
Calving season 3 0.9983 2.79% 7313 0.13% 2029 100N 3 1.9451  3.46*
Calving age 4 251611  70.27** 2884177 50.98** 11383 5.61** 4 6.6675  11.87**
Error 1779 0.3581 56574 2029 1129  0.5616

M.S: Mean square; D.F: Degrees of freedom; NS: non-significant (P>0.05); *P<0.05; **P<0.001.

Discussion and Conclusion

The MYLL value found in this study (4.07 + 0.02 kg)
is compatible with the value (4.07 + 1.3 kg) determined in
the study on Murrah buffaloes conducted by Jorge et al.
(17). The results found in this study are lower than those
reported by other studies (16, 23, 33) for buffaloes (5.61 -
6.37 kg). The MYLL amount elevated with increasing
calving age. This is attributable to improvement
management and experience on farms each year.

The TLMY value found in the present study (1078.6
+ 7.54 kg) is higher than those found in the studies
conducted (29, 30) for Anatolian buffaloes in Turkey
(657.7-894.3 kg). On the other hand, it is similar to those
reported by some other studies (2, 20, 31) on the same
breeds (1000.7-1087.49 kg); however, the TLMY value is
lower than those found by other researchers (1, 10, 16, 18,
24, 25) for Mediterranean buffaloes in Italy (2286 kg),
Murrah buffaloes in Brazil (1594 kg), Nili Ravi buffaloes
in Pakistan (1831.6 L), Murrah buffaloes in India (1984-
2164.13 kg). These milk yield differences are attributable
to differences in breed, feeding and managerial
applications and seasonal or periodic changes in
environmental factors (9). In the present study, the TLMY
increased with the elongation of LL (263.83 + 1.16 d)
(Table 2). There was a strong and significant correlation
between the two traits. Similarly, various researchers have
reported a strong and significant correlation between LL
and TLMY in buffaloes (1).

LL was longer than those reported by some other
studies (20, 29, 31) for Anatolian buffaloes (146.6 -245.43
days). This can be a result of the farmers’ desire to obtain
milk from the buffaloes for as long as possible, thus
ignoring the economy of life-long milk production (15).
The LL value found in this study is similar to those
reported by other researchers (1, 2, 24) for Italian
buffaloes (270 d), Anatolian buffaloes (260.2 d), and Nili
Ravi buffaloes in Pakistan (273.3 d); however, it is shorter
than that reported (10) for Nili Ravi buffaloes (302 d). The
differences in the LL values may arise from different
management, care, and feeding practices on farms. The
number of studies on the MYCI value of Anatolian

buffaloes is limited. The MYCI value found in this study
(2.67 £ 0.028 kg) is lower than those reported by other
studies (16, 33) for Murrah buffaloes in India (4.26 kg),
and in Pakistan (3.61 kg). The low MYCI value in the
present study may be the result of differences in buffalo
breeds and their higher productivity.

In the present study, the effect of calving season on
MYLL was significant (P<0.05). Similar to our results,
those of Khosroshahi et al. (19) have indicated that calving
season has an important effect on MYLL, and Sahin and
Ulutas (29) have reported that buffaloes produce the
highest MYLL in autumn and the lowest in summer.
Unlike the results of this study, some researchers (14, 21)
have found that the effect of calving season on MYLL was
non-significant. The highest MYLL was observed in
summer and the lowest in spring. The differences between
the results are mostly attributable to different management
methods on farms, environmental factors, and breed
differences (13). In this study, the effects of calving year
and age on MYLL were significant (P<0.001). MYLL
gradually increased and reached the highest values when
the cows were <11 years old (Table 2). In accordance with
the results of the present study, Eskandar and Karimpour
(13) and Sahin and Ulutas (29) have found that calving age
had significant effects on MYLL for both Iran Khuzestan
and Anatolian buffaloes, respectively.

In accordance with our study, Kul et al. (21) and
Ghaffar et al. (14) have reported that the effect of calving
season on milk production was non-significant for
Anatolian and Nili-Ravi buffaloes, respectively. In
contrast, some studies (7, 10, 22) have reported that the
calving season had a considerable effect on TLMY. In the
present study, the lowest TLMY was in spring and winter.
Unlike this study, Sahin and Ulutas (29) have found that
milk yield from Anatolian buffaloes in summer was lower
than in other seasons. The farms in the study area were
mostly individual family-owned farms. The milk they
produce contributes to the family income when sold as raw
milk, buffalo yogurt, and cream. Thus, it is suggested that
more attention is paid to feeding their buffaloes during all
seasons. The lowest milk yield was observed in 2015,
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while the highest was observed in 2018 (Table 2). The
differences in milk yield throughout the years stemmed
from the level of farm management and environmental
factors. In agreement with our study, the effects of calving
year and age were significant in several studies (2, 20, 29).
The highest TLMY value was observed in buffaloes
calving at 9-10 years old, while the 3- to 4-year-old group
produced the lowest TLMY. Bashir et al. (7) have
emphasized that age could be a more important factor for
inclusion in the models of TLMY. In this study, one of the
environmental factors of village’s effect on TLMY
(P<0.001) was found significant (Table 3). There are some
studies reporting that the study region has a significant
effect on TLSV (2, 28).

In the present study, the effect of calving year on LL
was found significant (P<0.05) (Table 2). The results
found in this study were similar to the Charlini and Sinniah
(9), Kogak et al. (20) and Alkoyak and Oz (2). The effect
of calving season on LL was found non-significant (Table
2). These findings have supported by various studies (1,
10, 14, 18, 21). In contrast, Hussain et al. (15) and Sahin
and Ulutas (29) have reported that calving season had a
significant effect on LL for Nili Ravi and Anatolian
buffaloes, respectively. The longest LL was from
buffaloes calving in spring, while the shortest was from
those calving in winter. The village effect on LL
(P<0.001) was found significant (Table 3). There are some
studies reporting that the study region has a significant
effect on LL (2, 28, 29).

There are limited numbers of studies on the
environmental factors that affect MYCI in Anatolian
buffaloes. In their study on Murrah buffaloes in India,
Jakhar et al. (16) have found that calving year and season
have significant effect on MYCI, similar to present study.
Unlike to the results of the present study, Singh et al. (26)
and Thiruvenkadan (33) have reported that the calving
season did not have a significant effect on MYCI for Nili-
Ravi buffaloes in India and Murrah buffaloes,
respectively.

Consequently; in Anatolian buffaloes, both MYLL
and MYCI were significantly affected by all
environmental factors, while TLMY and LL was
significantly affected by calving year and age. However,
the effect of calving season on TLMY and LL were non-
significant. In general, the milk yield traits elevated with
increasing age (TLMY especially peaked in the 9-10
years) and those traits from buffaloes calving in summer
were better than those calving in other seasons. It is
concluded that the improvements in care, feeding, and
herd management, considering calving age and season
during studies to increase yields can contribute to higher
milk production. Besides, taking calving age and season
into consideration will help to determine the best studs for
breeding programs.

Acknowledgements
The authors would like to express their most sincere
thanks for their contribution to the Directorate General of
Agricultural Research and Policies of the Ministry of
Agriculture and Forestry and the Provincial Buffalo
Breeders Association of Bartin and the Project Technical
Staff, which enabled the execution of this study.

Financial Support
This work was supported by a grant from the
TAGEM (Project number: TAGEM/74MANDA2013-01).

Ethical Statement
This study does not present any ethical concerns.

Conflict of Interest
The authors declared that there is no conflict of
interest.

References

1. Afzal M, Anwar M, Mirza MA, et al (2007): Some factors
affecting milk yield and lactation length in Nili Ravi
buffaloes. Pak Vet J, 27, 113-117.

2. Alkoyak K, Oz S (2020): The effect of some environmental
factors on lactation length, milk yield and calving intervals
of Anatolian Buffaloes in Bartin province of Turkey.
Livestock Studies, 60, 54-61.

3. Anonymous (2017): Minitab Statistical Software, Version
18.1., Minitab Inc, State College, PA, USA.

4. Anonymous (2020): Food and Agricultural Organization,

(FAO), Livestock Primary. Available in:
http://www.fao.org/faostat/en/#data/QL. (Accessed Sep 19,
2020).

5. Anonymous (2020): Turkish Statistical Institute (TUIK),
Available in: https://biruni.tuik.gov.tr/medas/?kn=101&
locale=tr (Accessed Sep 19, 2020).

6. Atasever S, Erdem H (2008): Water buffalo raising and its
future in Turkey. OMU J of Fac of Agric, 23, 59-64.

7. Bashir MK, Khan MS, Lateef M, et al (2015):
Environmental factors affecting productive traits and their
trends in Nili-Ravi buffaloes. Pak J Life Soc Sci, 13, 137-
144.

8. Borghese A (2010): Development and perspective of
buffalo and buffalo market in Europe and near east. Rev
Vet, 21, 20-31.

9. Charlini BC, Sinniah J (2015): Performance of Murrah,
Surti, Nili-Ravi buffaloes and their crosses in the
intermediate zone of Sri Lanka. Livest Res Rural, 27, 47.

10. Chaudhry MA (1992): Factors affecting the lactation
length and milk yield in Nili-Ravi buffaloes. Asian-Australas
J Anim Sci, 5, 375-382.

11. Cicek H, Gunlu A, Tandogan M, et al (2009): Production
function analysis of buffalo fattening enterprises in
Afyonkarahisar Region of Turkey. J Anim Vet Adv, 8, 2158-
2163.

12. Cruz GRB, Ribeiro MN, Filho ECP, et al (2009):
Estimates of lactation curve parameters of cattle. Arch
Zootec, 58, 695-704.



162 Sezer Oz - Kiirsat Alkoyak -

13. Eskandar G, Karimpour F (2012): Genetic and 25.

phenotypic parameters estimates of milk yield traits in
Iranian Khuzestan buffalos. Glob Vet, 8, 51-53.

14. Ghaffar A, Khan MI, Mirza MA, et al (1991): Effect of
year and calving season on some traits of economic

importance in Nili-Ravi buffaloes. Pak J Agric Sci, 12, 217-221. 26.

15. Hussain Z, Javed K, Hussain SMI, et al (2006): Some
environmental effects on productive performance of Nili-

Ravi buffaloes in Azad Kashmir. J Anim Plant Sci, 16, 66-69. 27.

16. Jakhar V, Yadav AS, Dhaka SS (2017): Analysis of
different non genetic factors on production performance
traits in Murrah buffaloes. Int J Curr Microbiol App Sci, 6,

4265-4272. 28.

17. Jorge AM, Andrighetto C, Strazza MRB, et al (2005):
Correlation between the California Mastitis Test (CMT)
and somatic cells count on milk from Murrah buffalo cows.

R Bras Zootec, 34, 2039-2045. 29.

18. Khan MS, Chaudhry HZ (2000): Lactation length and its
behavior in Nili-Ravi Buffaloes. Pakistan Vet J, 20, 81-84.

19. Khosroshahi ZT, Rafat SA, Shoja D (2011): Effects of 30.

non-genetic factors in milk production and composition in
East Azarbaijan native buffaloes of Iran. Buffalo Bull, 30,
202-209.

20. Kogak S, Tekerli M, Celikeloglu K, et al (2019): An 31

investigation on yield and composition of milk, calving
interval and repeatabilities in riverine buffaloes of Anatolia.
J Anim Plant Sci, 29, 650-656.

21. Kul E, Sahin A, Cayiroglu H, et al (2016). Effects of
calving age and season on some milk yield traits in

Anatolian buffaloes. Scientific Papers Series D, Animal 32.

Science, LIX, 33-37.
22. Pawar HN, Ravi Kumar GVPPS, Raman Narang R
(2012): Effect of year, season and parity on milk production

traits in Murrah buffaloes. J Buffalo Sci, 1, 122-125. 33.

23. Penchev P, Boichev M, llieva Y, et al (2011): Effect of
different factors on lactation curve in buffalo cows. Slovak

J Anim Sci, 44, 103-110. 34.

24. Rosati A, Van Vleck LD (2002): Estimation of genetic
parameters for milk, fat, protein and mozzarella cheese
production for the Italian river buffalo Bubalus bubalis
population. Livest Prod Sci, 74, 185-190.

Seher Kiigiikersan

Seno LO, Cardoso VL, El Faro L, et al (2010): Genetic
parameters for milk yield, age at first calving and interval
between first and second calvings in milk of Murrah
buffaloes. Available at http://www.lIrrd.org/lrrd22/2/
sen022038.htm. (Accessed Oct 04, 2020).

Singh TP, Singh R, Singh G, et al (2011): Performance of
production traits in Nili-Ravi buffaloes. Ind J Anim Sci, 81,
1231-1238.

Soysal Mi, Guven H, Gurcan ES, et al (2015): The
estimation of lactation milk record with partial milk record
in Anatolian water buffalo. In: Proceedings of 8" Asian
Buffalo Congress. Istanbul, Turkey.

Soysal Mi, Gen¢ S, Aksel M, et al (2018): Effect of
Environmental Factors on Lactation Milk Yield, Lactation
Length and Calving Interval of Anatolian Buffalo in
Istanbul. JASP, 1, 93-97.

Sahin A, Ulutas Z (2014): Some environmental factors
effect on milk yield estimated with different methods in
Anatolian buffaloes. Kafkas Univ Vet Fak Derg, 20, 79-85.
Tekerli M, Kiicitkkebab¢r M, Akalin NH, et al (2001):
Effects of environmental factors on some milk production
traits, persistency and calving interval of Anatolian
buffaloes. Livest Prod Sci, 68, 275-281.

Tekerli M, Altuntas A, Birdane F, et al (2016):
Comparative determination of improvement opportunities
for production traits, body measurement and protein
polimorphism in a herd consisting of Anatolian buffaloes
from different regions: lactation traits and genetic
polimorphism. Lalahan Hay Ars Enst Derg, 56, 7-12.
Tekerli M (2019): Buffalo Star data records, account and
project tracking program, Vv5.04. Available at
http://88.249.41.173:83/iletisim.aspx. (Accessed Oct 04,
2020).

Thiruvenkadan AK (2011): Performance of Murrah
buffaloes at coastal region of Tamil Nadu, India. Ind J Anim
Sci, 81, 1080-1083.

Torshizi ME, Aslamenejad AA, Nassiri MR, et al (2011):
Comparison and evaluation of mathematical lactation
curve functions of lranian primiparous Holsteins. South
African J Anim Sci, 41, 104-115.


http://88.249.41.173:83/iletisim.aspx

