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ABSTRACT

The aim of the study was to investigate the effects of some environmental factors on the growth, reproduction
and production traits of Anatolian Buffaloes. The reproduction and production data of 1139 Anatolian buffaloes
and the growth records of the calves between 2015 and 2019 in Yozgat province were used. The least-square
means of the birth (BW), weaning (WW), sixth month (SMW) and yearling weights (YW) and daily gain between
those traits were determined as 30.43, 97.79, 112.98, 169.40, 0.441, 0.459, 0.382 and 0.306 kgs respectively.
Calving interval (CI) and service period (SP) were 470.08 and 150.08 days. Lactation milk yield (LMY), milk yield
pet day of lactation period (MY /LP), milk yield per day of CI (MY/CI), peak yield (PY), day at piek yield (DPY),
and persistence (P) were found to be 860.40, 4.447, 1.916, 5.589 kgs, 83.34 days, and 77.35%. The effects of
village and sex on BW, WW, SMW and YW were statistically significant (P<0.05) but the season affected all of
these traits except for BW. Analysis of variance revealed all the environmental factors were significant on CI and
SP. MY/LP and MY/CI weren’t affected only by the season of calving and calving year respectively. The rest of
the production traits were affected by all environmental factors. It was concluded that significant environmental
factors such as the village, year, season, and age of the dam must be considered in farm management activities to
improve the performances of Anatolian buffaloes.
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Yozgat Ilinde Yetistirilen Anadolu Mandalarinda Ekonomik Ozellikleri Etkileyen Cevresel Faktorler

(074

Bu calisma, Anadolu Mandalarinin biytme, treme ve tretim Ozellikleri tizerine ¢evresel faktotlerin aragtirilmast
amaciyla yapilmistir. Bu amagcla Yozgat'ta 2015-2019 yillart arasinda 1139 bas Anadolu mandasinin ireme ve
tretim verileri ile bunlardan dogan malaklarin biiyime verileri kullanilmistir. Bu 6zellikler arasinda dogum, siitten
kesim, altinct ay ve bir yas agirligi ile bu 6zellikler arasindaki ortalama giinliik canli agirlik kazancina ait en kiiciik
kare ortalamalart sirasiyla 30,43; 97,79; 112,98; 169,40; 0,441; 0,459; 0,382 ve 0,306 kg’dir. Malaklama araligt icin
en kiiciik kareler ortalamasi 470,08 ve servis periyodu 150,08 gundiir. Laktasyon siit verimi, laktasyonda ortalama
ginlik siit verimi, malaklama araliinda ortalama giinlik stt verimi, pik verimi, pike ulagim stresi ve siit
veriminde inise karsi direnme giict en kii¢ik kare ortalamalari 860,40; 4,447; 1,916 kg, 83,34 giin, 5,589+0,116 kg
ve %77,35 olarak bulunmustur. Dogum, siitten kesim, altinct ay ve bir yas agirligi tizerinde kdy ve cinsiyetin etkisi
istatistiksel olarak anlamli bulunmus ancak dogum agirligt hari¢ tim bu 6zellikler mevsimden etkilenmistir.
Varyans analizi ayrica tim cevresel faktSrlerin malaklama araligi ve servis periyoduna anlaml etkisi oldugunu
ortaya ¢ikardl. Laktasyonda ortalama gunlitk stit verimini sadece buzagilama mevsimini etkilemezken, malaklama
araliginda ortalama giinliik stt verimini malaklama yilindan etkilenmemigtir. Diger stt verim Ozellikleri ise tim
cevresel faktorlerden etkilemistir. Anadolu mandalarinda verimlerin arttirilmasi icin bakim ve idarede koy, yil,
mevsim ve ana yasi gibi 6nemli cevresel faktorlerin dikkate alinmasi gerektigi sonucuna varilmigtir.
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INTRODUCTION

When the number of buffaloes is taken into account,
buffalo breeding has kept its importance until recently
in Turkiye. While the number of buffaloes was stated
with millions in the 1970s, dropped to its lowest level
in 2007. As a threatened animal, this breed was
registered as an animal genetic resource and taken
under protection in 2004. Protection was insufficient
when the situation reassessment of the breed was due
to its increasing commercial value. The Ministry of
Agriculture and Forestry initiated a Community Based
Anatolian Buffalo breeding project in 2011 (Kaplan et
al. 2015). The importance of the Anatolian buffalo
increases due to adaptation to environmental
conditions, resistance to diseases, and the value of the
products obtained from its meat and milk as well as
the use of low quality roughage (Tekerli 2016; Soysal
et al. 2018). In Tirkiye, there are approximately
162000 buffaloes, which is one of the most important
domestic animals in terms of genetic resources of the
country (TUIK). Yields can be increased by
improving the care, feeding and environmental
factors of buffaloes. However, buffalo breeders to
make plans for the future they need to know
information about the yield levels of the animals in
the aspect of effecting environmental factors. In
addition, it is necessary to know both the traits on
which selection is directed and significant factors to
eliminate for calculating best breeding values. The
aim of the study was to reveal the growth,
reproductive, and productive traits of buffaloes and
the environmental factors affecting them.

MATERIALS and METHODS

The data were obtained from the sub-project carried
out in Yozgat province under the Community Based
Anatolian Buffalo Breeding Project. The reproductive
and productive data belonging to 1139 Anatolian
buffaloes and growth records of their calves were

used. BW, WW, SMW, YW, and daily gain among
these traits are the growth parameters in the study.
The reproductive parameters are CI and SP.

The production parameters are LMY, MY/LP,
MY/CI, DPY, PY and P. The data provided by
Manda Yilidizi (Tekerli 2019), were used and
controlled. Lactation lengths of less than 100 days
and more than 365 days were not taken into account.
The formula reported by Aziz et al. has utilized to
calculate SP. In calculating the persistency, the
modified coefficient of variation was used (Tekerli et
al. 2001). Yozgat province is in the Central Anatolia
Region and located between 34°05'-36°10" east
meridians and 38°40'-40°18' north parallels. It is at an
average altitude of 1300 meters above sea level and
15th among 81 provinces in terms of soil size. The
basic economy of Yozgat is based on agriculture and
animal husbandry. Villages and farms raising
Anatolian buffaloes are distributed in 5 different
counties, namely Akdagmadeni, Cekerek, Kadisehri,
Merkez and Sorgun. Most of the buffalo breeders are
engaged in both animal and plant production. The
buffaloes are grown based on pasture by giving
concentrated feed at different levels. Buffalo cows are
inseminated naturally by bulls. Approximately 42% of
the farms produce all or part of the feed they need.
The average daily feed consumption of buffaloes
consists of 9 kg forage and 4 kg concentrate. Buffalo
cows spend half of the year as tied up in farms and
the remaining half of the year is passed by grazing on
the pasture all day. Milking is generally carried out by
hand in the period between April and October
(Kaplan et al. 2018). The least squares analysis was
performed using the general linear model option of
the Minitab (Minitab 2017). The significance levels of
the differences between the groups were determined
according to the TUKEY and FISHER. Statistical
models used for the growth, reproduction and
production traits are given below in their respective
order.
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Yikimno = + Vi + BY; + BSi + S; + DA + AW, + €jxmno

Yijiam =u + Vi + CY; + CSix + DA, + €ijum
K’ikjmn =,U + V; + CY; + CSk +DA1 +LPm + eijk]mn

Model [1]
Model [2]
Model [3]

Where; Yijumn=0bservation, p=overall mean, V=village, BY=Dbirth year, BS=birth season, S=sex, DA=dam age,
AW=age of weaning, CY=calving year, CS=calving season, LP=lactation period, ejummo=crror N (0, 6?).

RESULTS

The least square means of the growth traits of calves
different ages, reproduction and production traits of
the cows and factors are presented in Table 1, 2 and
3. The village was significant (P<0.001) for all traits,
showing that the changes in the care and feeding
practices in the growing site could affect the growth
and yield at a high level. The effect of the year was
observed in birth and sixth month weights only
(P<0.001). On the other hand, the season was found
to be significant in the sixth month and one-year
weights. It was determined that calves born in winter
were heavier than those born in the other season. The
sex had a significant effect on all traits and male
calves were better than females in terms of weight.
The least squares mean showed that only birth weight
and DGSTM were affected by the age of dam from
growth traits and calves born from cows older than
seven years of age had higher birth weights than the
others. Analysis of variance showed that the effect of
weaning age on weight was significant (P<0.001).

This situation revealed that the breeders should care
for calves to be suckled by their mothers. The
significant (P<0.05; P<0.01; P<0.001) effects of
village, year, and season on DGBSM and DGBTM
indicated that these factors should be taken into
consideration when determining the values of
buffaloes in terms of these traits.

The reproductive traits were significantly (P<0.01;
P<0.001) affected by environmental factors in
ANOVA. The CI of cows delivered in the summer
and autumn seasons was found to be longer. LMY
was significantly (P<0.05; P<0.001) affected by all
environmental factors. The fluctuations have shown
significant differences in the care and feeding
conditions according to the economic situations of
the breeders, precipitation regime, drought, and so
on. The highest milk yield was observed in cows that
gave birth in the autumn and winter months. The
least squares mean revealed that the buffaloes in
Yozgat reached adult age yield in 7 or 10 years. The
highest daily milk yield per day of calving interval was
in the winter calvers showing that the most
economical production is also realized in this season.
While the highest peak yield was reached in the cows
that calved in winter, the persistency in spring and
summer calvers was better than the others. It was
observed that the peak yield was affected by age
(P<0.001) and increased gradually until 13. Even if
the significance wasn’t determined, the tendency of
least squares means showed there is an opposite trend
in the persistency.
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Table 1. The least square result of the growth traits and daily gain between those traits of calves different ages and factors.

BWe) WWke) SMW (kg) YMke) DGBWW(ke) DGBSMe) DGBTM®*e) DGSTMe)
Factors ” XS 7 xSy 7 xSy 7 xSy 7 xSy 7 xS 7 xSy 7 XS
n 2330 30.43140.21 552 97.79+1.48 1808 112.98%1.13 1018 169.40%2.21 552 0.441%0.011 1808 0.459%0.006 1018 0.38210.006 1018 0.306%0.009
Year p ok NS ok NS p NS ok * NS
2016 525 30.13+0.27> - - 483 116.55+1.37» 316 169.84+2.57 - - 483 0.48010.0082 316 0.383£0.0072b 316 0.297+0.011
2017 551 29.31+0.27¢ - - 456 115.51+1.392 303 171.57+2.67 - - 456 0.47910.0082 303 0.390£0.0072 303 0.3081+0.012
2018 587 30.62+0.27> 104 99.03+2.10 496 110.13+1.37> 399 166.79+2.55 104 0.4511+0.015 496 0.44210.008> 399 0.373£0.007° 399 0.315+0.011
2019 667 31.65+0.25¢ 448 96.55+1.30 373 109.74+1.54> - - 448 0.430%0.009 373 0.43410.009> - - - -
Season P NS * otk ok P ok otk ok NS
winter 249 30.47£0.33 71 100.81+2.23¢ 220 119.76+1.60 102 177.41£3.12 71 0.476£0.016* 220 0.4960.0092 102 0.404£0.0092 102 0.302+0.013
spring 1430 30.7240.17 371 98.29+1.40 1222 113.34+0.94> 707 168.93£1.62 371 0.432+0.010b 1222 0.459%0.005> 707 0.380£0.005b 707 0.299%0.007
summer 556 30.18+0.24 110 94.28+2.18> 315 107.55£1.39¢ 189 162.93+2.45> 110 0.414£0.016° 315 0.430%0.008¢ 189 0.365£0.007° 189 0.303+0.011
autumn 95 30.34+0.49 - - 51 111.27£2.99b¢ 20 168.34£6.60:> - - 51 0.4501+0.017b¢ 20 0.378£0.018w 20 0.323+0.028
Sex P ok ok ok ok P NS ok otk ok
female 1145 29.62+0.23> 283 96.00+1.63> 908 110.09+1.23> 492 162.24£2.41> 283 0.4341+0.012 908 0.44810.007> 492 0.365£0.007° 492 0.28710.010°
male 1185 31.24+0.23¢ 269 99.58+2.18# 900 115.87+1.23 526 176.57£2.38 269 0.446+0.012 900 0.47010.007~ 526 0.399£0.0072 526 0.326+0.0102
Age of dam p ohk NS NS NS P NS NS NS *
<4 460 29.19+0.27¢ 104 96.53+2.00 364 110.69£1.41 193 169.79+2.79 104 0.437+0.014 364 0.453+0.008 193 0.387£0.008 193 0.328+0.0122
4<...<7 849 30.16+0.23> 177 98.09+1.63 673 112.63£1.21 385 167.53+2.34 177 0.4451+0.012 673 0.458+0.007 385 0.376£0.006 385 0.299+0.0102
7<...<10 597 30.84+0.25¢ 150 97.86+1.79 451 112.43£1.36 256 170.58+2.62 150 0.436+0.013 451 0.453+0.008 256 0.384£0.007 256 0.321+0.0112>
10=...<13 314 30.64+0.312b 84 100.66£2.11 237 114.37£1.64 141 172.12+3.11 84 0.4541+0.015 237 0.465+0.009 141 0.388£0.009 141 0.316+0.013%
13<...<22 110 31.31+0.472 37 95.81+3.00 83 114.79£2.45 43 167.00+4.79 37 0.4311+0.021 83 0.464+0.014 43 0.374£0.013 43 0.26910.021>
Age of weaning weight p ok p NS
90<...<135 - - 295 82.6611.33¢ - - - - 295 0.448£0.010 - - - - - -
135=...<180 - - 207 95.89£1.76> - - - - 207 0.432£0.013 - - - - - -
180=...<217 - - 50 114.82+2.722 - - - - 50 0.441£0.020 - - - - - -

DGBWW; Daily gain between birth weaning. DGBSM; Daily gain between birth and six month. DGSTM; Daily gain between six and twelve month. Village: This factor is highly significant for all traits and has so many subclasses, because of the

importance level is not shown in the table; NS: non-significant (P>0.05); *P<0.05; *¥P<0.001; a, b, c, Diffetrences between groups with different letters in the same column are significant. -: There is no factors affecting the traits.
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Table 2. The least square result of the reproduction traits of cows and factors.

o sp®
Factors ” X_isx- " x_ifx_
M 653 470.0819.32 653 150.0819.32
Calving year
2016 210 489.70 £11.30" 210 169.10 +£11.30°
2017 234 482.40+10.40" 234 162.40£10.40"
2018 209 438.80+11.00" 209 158.80£11.00°
p kkck korckok
Calving season
winter 97 44130412.00" 97 12130+12.00"
spring 45 4503047 22" 135 130.3247.22"
summer 105 486.70411.10° 105 166.7011.10"
autumn 16 502.00£25.40° 16 182.00£25.40°
p sk k%
Age of calving (year)
<4 145 501.20410.90" 145 181.20£10.90°
45..<7 233 467.75+9.78" 233 147.75£9.78"
7<...<10 170 46730410.20" 170 147.30£10.20°
10=...<13 86 470.80+13.10° 86 150.80+13.10°
13<...<20 19 443.30+24.00° " 123.30£24.00°
P ok ok

Village: This factor is highly significant for all traits and has so many subclasses, because of the importance level is not shown in the table; NS: non-significant
(P>0.05); *P<0.05; **P<0.001; » < Differences between groups with different letters in the same column are significant.

99



Table 3. The least square result of the production traits of cows and factors.

Lmy"® my/Lp"® my/c1® DPY() PY(2) P
Factors N x_i'Sy_ n X_‘_*'S\r n xt§ - P x_‘*_'S\r ” X_i'S\r P X_i'S\r
n 923 860.40+17.60 923 4.447%0.095 334 1.916 +0.082 921 83.34+3.34 921 5.589+0.116 921 77.35%1.04
b b b b b b
2016 228 797.10£21.30 228 4.28240.113 110 1.654+0.100 228 80.88%4.00 228 5.29540.139 228 77.95%1.24
a a b ab a a
Calving year 2017 206 908.40£22.10 206 4.909+0.119 114 1.83120.091 226 84.08+4.06 226 5.904+0.141 226 81.67%1.26
ving 'y a a a a ab b
2018 280 918.20+21.30 280 4.615%0.115 110 2.298+0.103 283 93.57+3.97 283 5.57410.138 283 78.324+1.23
b b b ab c
2019 209 817.90+24.30 209 4.103%0.130 - - 184 74.8244.66 184 5.58440.162 184 71.324+1.45
P sokok kKoK KoKk kokok kokok kokk
winter 129 926.80£23.60" 129 4.64010.124 58 2.342+0.106' 126 95.0244.33" 126 5.92040.150" 126 76.27+1.34"
1 b b b ab a
Calving spring 631 836.70 £14.40 631 4.549£0.077 225 1.942+0.065 634 70.30£2.66 634 5.653+0.093 634 79.27+0.83
season summer 142 796.90 +21.20° 142 442410111 40 1.611£0.117° 141 67.3543.90" 141 5.33520.136 141 79.68+1.21"
al be a ab b
autumn 21 881.20+49.90" 21 4.297£0.270 11 1.816+0.218 20 100.69%9.55 20 5.44940.332" 20 74.1842.96
P ook NS ook kokok *k otk
<4 179 821.50+22.70" 179 4258+0.123" 67 1.743%0.106 177 95414431 177 5.24620.150° 177 78.20£1.34
4<..<7 336 862.30+19.70" 336 445340107 121 1.923%0.090 334 84444372 334 5.62140.129" 334 77.00+1.15
Age &ii?;vmg 7=..<10 234 900.90%20.50° 234 466140111 88 1.9960.094 255 §1.12+3.90° 233 5.83440.135 233 75.80+1.21
10=<...<13 126 857.30i25.00“h 126 4.537i0.135ﬂb 46 1.868+0.120 130 77.18i4'73b 130 5.75440.164 130 76.04%£1.47
13<...<20 48 860.00+35.30" 48 4.477+0.191" 12 2.108+0.210 47 78544667 47 5.49140.232" 47 79.61£2.07
P * * NS Kk KoKk *
100=<...<160 229 671.60i21.9oc - - - - - - - - - -
Lactation b
< - - - - - - - - - -
petiod (day) 00220 40 873.40+20.10
220=...<366 244 1036.3021.90" - - - - - - - - - -
P koK

Village: This factor is highly significant for all traits and has so many subclasses, because of the importance level is not shown in the table; NS: non-significant (P>0.05); *P<0.05; *¥P<0.001; "< Differences between groups with different letters
in the same column are significant.
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DISCUSSION

While the birth, weaning, and sixth-month weights
are similar to the values determined (Shahin et al.,
2010; Celikeloglu et al., 2015; Iam 2019) in different
buffalo breeds, they are slightly ahead of the others
(Thiruvenkadan et al. 2009; Akhtar et al. 2012; Ugurlu
et al. 2016). Weight at one year was between the
ranges (134.20-188.83 kg) reported by some
researchers (Thiruvenkadan et al. 2009; Shahin et al.
2010; Akhtar et al. 2012; Celikeloglu et al. 2015).
Village and sex significantly (P<0.05) atfected all of
these traits. While some researchers (Thiruvenkadan
et al. 2009; Akhtar et al. 2012; Ugurlu et al. 2016; lam
2019) found the effects of year, season, sex, and age
of dam on birth weight to be similarly significant,
Celikeloglu et al (2015) stated that the effect of age of
dam was not significant. Akhtar et al (2012) showed
that the effect of the year of birth, season, and age of
dam was significant on WW in Nili Ravi. This was
compatible with the present study. The significant
effect of sex and dam age on sixth-month weight in
Anatolian buffaloes notified Celikeloglu et al (2015)
was consistent with the present study, but the result
of Thiruvenkadan et al. in Murrah buffaloes was
different. In one-year weight, our findings were
similar to the consequence of significant seasonal
effects in Nili Ravi by Akhtar et al. But the effects of
birth season in Murrah, and sex in Anatolian
buffaloes were not found to be similar
(Thiruvenkadan et al. 2009; Celikeloglu et al. 2015).
Differences may be due to breed, husbandry, climate,
care and feeding. It was determined that the effect of
village and birth season on DGBWW was significant
(P<0.01) in Egypt and Nili Ravi buffaloes (Shahin et
al. 2010; Akhtar et al. 2012). While the findings of our
study were consistent with the report of Akhtar et al
(2012) on the birth season, contradicted in year and
dam age. The effects of village, season, year, and sex
on DGBSM and DGBTM traits are significant
(P<0.05; P<0.001). This situation is different from
the nonsignificant determination for the effect of year
and season by Shahjahan et al (2017). The CI is
between 385 and 560 days reported in Anatolian and
Murrah buffaloes (Tekerli et al. 2001; Kugiikkebapet
and Aslan 2002; Sekerden 2013; Dev et al. 2016;
Soysal et al. 2018; Patil et al. 2018; Kocak et al. 2019;
Alkoyak and Oz 2020). These researchers stated that
the long CI may be due to lactation stress especially in
high-yielding buffaloes, and the seasonality of
reproduction. While the SP is slightly below the
values reported by different researchers (Cady et al.
1983; Mostafa et al. 2017; Patil et al. 2018) in Murrah,
Nili Ravi, and Egyptian buffaloes, it is among the
values reported in Anatolian buffaloes (Kiigiikkebapet
and Aslan 2002). It was determined that these two
reproductive  traits were significantly (P<<0.01)
affected by all of the factors. This finding is
compatible with the significant determination of the

region, year, season and age effect detected in
Anatolian, Murrah and Nili Ravi (Cady et al. 1983;
Tekerli et al. 2001; Dev et al. 2016; Patil et al. 2018;
Soysal et al. 2018; Kogak et al. 2019; Alkoyak and Oz
2020). LMY is between 894-1223 kg reported in
Anatolian buffaloes (Tekerli et al. 2001; Borghese
2005; Tekerli 2016; Soysal et al. 2018; Kogak et al.
2019; Alkoyak and Oz 2020). However, it is slightly
below the values reported in Nili Ravi, Murrah and
Egyptian buffaloes (Bashir et al. 2015; Pandey et al.
2015; Sigdel et al. 2015; Dev et al. 2016; Mostafa et al.
2017; Patil et al. 2018; Iam 2019). This may be due to
differences in breed, geographical and breeding
conditions. The lack of controlled selection before
the breeding project may have been effective in this
fact. Lactation milk yield was significantly (P<0.05)
affected by village, calving year, season, age and
lactation period. This finding is consistent with the
results of Cady et al (1983) and Bashir et al (2015).
Different researchers (Soysal et al. 2018; Kogak et al.
2019; Akolyak and Oz 2020) found the effect of
calving year, season and age to be significant, similar
to this study. MY/LP is just below 5.08 kg per
buffalo reported by Borghese in Anatolian buffaloes.
In addition, this finding is behind reports (Sigdel et al.
2015; Dev et al. 2016; Patil et al. 2018) in Murrah
buffaloes. MY /LP was significantly (P<0.05) affected
by the village, calving year and age. This finding is
consistent with the significant determination of the
effect of year, season and age in Murrahs (Sigdel et al.
2015; Dev et al. 2016; Patil et al. 2018). MY/CI is
below the values found in Murrahs (Jakhar et al. 2017,
Patil et al. 2018). This trait was significantly (P<0.05)
affected by the village, calving year and season. This
finding is harmonious with the reports of Jakhar et al.
and Patil et al in Murrah buffaloes. DPY is longer
than determined (Teketli et al. 2001; Thiruvenkadan
2011; Galsar et al. 2016) in Anatolian, Murrah and
Mehsana buffaloes. DPY is affected by all factors
with a moderate significance (P<0.01). This finding is
consistent with the report of the significant period
and season effect in Anatolian and Murrahs (Tekerli
et al. 2001; Thiruvenkadan 2011). PY is lower than
stated in different buffalo breeds (Teketli et al. 2001;
Thiruvenkadan 2011; Dev et al. 2016; Galsar et al.
2016; Patil et al. 2018). PY is significantly (P<0.05)
affected by all of the factors. This finding is
consistent with Tekerli et al (2001), Thiruvenkadan
(2011), and Dev et al (2016) in terms of period effect.
Persistence was behind the reports (Chaudhry et al.
2000; Mostafa et al. 2017) in Nili Ravi and Bulgarian
Murrah, and ahead of Anatolian and Egyptian
buffaloes (Tekerli et al. 2001; Elmaghraby 2010). The
method of calculating the persistence and the number
of data may have caused the difference. This trait was
significantly (P<0.05) affected by the village, calving
year, and season. This finding is consistent with the
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reports of different researchers (Chaudhry et al. 2000;
Penchev and Peeva 2013) in terms of year, period and
seasonal effects.

CONCLUSION

As a conclusion, since the examined traits are affected
by environmental factors, care and management
should be arranged accordingly and this should be
taken into account in the selection of breeder animals.
The environmental factors should be considered for
stable production. The seasonal breeding tendency
should be considered and investigated with the
aspects of the reasons. The increase in demand of
customers in winter months should not be ignored
from an economic point of view. It has been
concluded that the milk yield increases until the age
of 7 to 10 years in the buffaloes in Yozgat, and the
performance decreases after the age of 13, so it is not
beneficial to keep the older buffalo cows.
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