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Defining of Some Morphological Characteristics in order to Determine the
Infrastructure of Conservation Strategies of Indigenous Cattle for Designing
Sustainable Methods and Conservation of Biodiversity: Eastern Anatolian Red Example
Reared Under Ex-Situ Conditions in Tiirkiye

Siirdiiriilebilir Yontemlerin Tasarlanmasi ve Biyogesitliligin Muhafazasina Yonelik Yerli
Sigirlar1 Koruma Stratejilerinin Alt Yapisim1 Belirlemek icin Baz1 Morfolojik Ozelliklerin
Tanmimlanmasi: Tiirkiye'de Ex-Situ Kosullarda Yetistirilen Dogu Anadolu Kirmizis1 Ornegi

Sadrettin YUKSEL'*, Alpay KARACUHALILAR?
Abstract

This study was designed to protect indigenous animal breeds as an infrastructure for the continuation of
biodiversity and to be a link in the production chain. For this purpose, the interaction of the information on Eastern
Anatolian Red (EAR) breed, which were evaluated or protected according to different methods, and some
morphological characters of animals reared under ex-situ conditions, with the sources of variation were evaluated.
It were used materials preserved according to different methods and 207 head calves obtained during four years in
the study. The materials that consisted of 350 head ex-situ, 200 head in-situ, 50 piece in-vitro was conserved in
original environment. The weights and measurements of calves were recorded at birth and weaning. Difference of
CV was the highest that was seen between males and females in 2022 (%9.24, %19.23 respectively) in birth. It
was observed a certain level of difference for CV for BL, WH, CD, CW, CG, RH and FWG both between sexes
and between years in weaning, but these differences were not as large as at birth. BW, WH, CW, CG, RH and
FWG differed between sexes in birth period (p< 0.05). In the same period, all body measurements were different
between years (p< 0.01). In weaning period, difference of CV for WW was the highest that was seen by sex in
2019 (%9.64, %15.47 female, male, respectively). In the same period, it was close CV values of body
measurements determined by both sexes and years. There was an interaction between sexes and WW, CW, FWG
(p< 0.05), years and all body measurements (p< 0.01) in the weaning period. The increase in studies on EAR breed
could result in a modulation of sustainable of animal biodiversity potentially impacting livestock control and
efficiency.
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Oz

Bu ¢alisma, biyogesitliligin devamu i¢in, bir altyapi olarak yerli hayvan irklarimin korunmasi ve iiretim zincirinin
bir halkasi olmasi amaciyla tasarlanmistir. Bu maksatla farkli yontemlere gére koruma altina alinmis veya
degerlendirilmis Dogu Anadolu Kirmizisi (DAK) irkina ait bilgilerin ve ex-situ kosullarda yetistirilen hayvanlarin
baz1 morfolojik karakterlerinin, varyasyon kaynaklari ile etkilesimi ele alinmistir. Calismada, farkli yontemlerle
korunan materyallerin durumu ve dort yil boyunca elde edilen 213 bas buzagiya ait veriler kullanilmistir. Koruma
altindaki materyaller, 350 bas ex-situ, 200 bas in-situ, 50 adet in-vitrodan olusmaktadir. Buzagilarin dogum ve
stitten kesim donemlerine ait agirliklar1 ve viicut 6l¢iileri kayit altina alinmistir. Disi ve erkekler arasinda en yiiksek
varyasyon katsayist (VK) farki 2022 yilinda dogum agirliklarinda goriilmiistiir (sirastyla %9.24, %19.23). Siitten
kesim doneminde viicut uzunlugu (VU), cidago yiiksekligi (CY), gogiis derinligi (GD), gogiis genisligi (GG),
gogiis cevresi (GC), sagr yiiksekligi (SY) ve 6n incik cevresi (OIC) i¢in VK degerleri hem cinsiyetler arasinda
hem de yillar arasinda belirli bir diizeyde farklilik géstermis, ancak bu farklar dogumdaki degerler kadar biiyiik
olmamustir. Dogum déneminde VU, CY, GG, GC, SY ve OIC ortalamalar1 cinsiyetler arasinda farklihik
gostermigtir (p< 0.05). Aynm1 donemde yillar arasindaki tim viicut 6l¢iisii degerlerine ait farkliliklar 6nemli
bulunmustur (p< 0.01). Siitten kesim doneminde cinsiyetler arasinda goriilen en yiiksek VK farki 2019 yilinda CY
degerinde goriilmiistiir (disi, erkek i¢in sirastyla %9.64, %15.47). Ayn1 donemde hem cinsiyet, hem de yillara gore
belirlenen viicut dl¢iilerinin VK degerleri birbirine yakin bulunmusgtur. Siitten kesim doneminde cinsiyet ile CY,
GD, ONC (p< 0.05), y1l ile tiim viicut dlgiileri (p< 0.01) arasinda anlamli bir etkilesim goriilmiistiir. Nihayi olarak
DAK irki iizerine yapilan arastirmalardaki artig, siirdiiriilebilir bir biyogesitlilik modiilasyonuyla sonuglanip,
potansiyel olarak ¢iftlik hayvanlariin kontroliinii ve verimliligini etkileyebilecegi sonucuna varilmistir.

Anahtar Kelimeler: Dogu Anadolu Kirmizisi, Ex-situ yetistirme, Biyogesitliligin korunmasi, Buzagi, Morfolojik 6zellik
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1. Introduction

The livestock, particularly cattle and sheep, have played an important part in the achieving of food, scientific
study, and employment overall world. Because humankind as a living creature have probably an the longest history
of agriculture culture on the planet. These definitions can also bring up the morphological type scoring process
(Soysal et al., 2016) in these animals in line with the estimation of climatic factors with some methods (Halimi et
al., 2023). Today, many things in terms of animal husbandry may have changed or developed, but still, for the
continuation of human life, you need to a detailed description of indigenous animals. Eastern Anatolian Red is one
indigenous cattle breeds of Tiirkiye. The origin of this breed goes back to about 3500 years ago (Ozdemir and
Dogru, 2009). Previous breeders raised these animals both food production and draft animal in agricultural
activities (Uresin, 1936). However, since the beginning of the 1970s, farmers begun to used by choosing certain
exotic breeds (Yiiksel, 2019a). Desired characters included products such as more meat and milk. Thus, this breed
have began to decline in numbers. Sustainable conservation of these cattle are very important due to their rooted
past, which may have promoted the realization of traditional production and modern breeding studies. Nonetheless,
determination of morphological characterization the breed is important for the conservation and biodiversity of
cattle breeds (Alderson, 1992). By studying the phenotype of the breed, it is possible to improve diversity and
reproductivity for profitable livestock and functionality (Eding and Laval, 2002). According to visual methods
provide a painless mechanism to evaluate the EAR breed morphologically but is very laborious, and precision
requires a high sampling rate (Garcia-Lamazares, 2008).

It were used materials preserved according to different methods and EAR calves obtained during four years in
the study. The materials that consisted of 350 head ex-situ, 200 head in-situ, 50 piece in-vitro was conserved in
original environment. Previous researchers described the morphology and some phenotypes of the EAR cattle
breed. However, this study focused on measurements and evaluations in ex-situ conditions in terms of creating
infrastructure for new research and strategies in cattle breed, bringing these strategies into production and
protecting the breed.

2. Materials and Methods

In this study, morphological characteristics was conducted from January 2019 to December 2022 on purebred
EAR cattle herd consisting 213 head in Eastern Anatolian Agricultural Research Institute. The weather of the area
is consisted of by a continental climate and cold season. The region is classified as area having a little amount of
rainfall throughout the summer located 1950 m above the sea level, 39°55'15.49"N, 41°17'12.90 E. The
information about the practices consists of the projects carried out by the Ministry of Agriculture and Forestry, to
which the institute is affiliated. Total 213 (106 females and 107 males) purebred EAR calves were used for the
body measurements and weights. All calves received colostrum 2 liter approximate, within first 1-3 h of birth.
Then, their mothers were suckled to them until weaning. Starter and grass hay were available ad-libitum starting
on 5-6 day. It was used a precision bascule (10 g sensibility) for body weights and a measuring stick also for body
measurements. These phenotypic characteristics were recorded for each animal individually. Measures are as
following; body length (BL) the horizontal distance from the point of shoulder to pin bone, wither height (WH)
distance (vertical) from the bottom of the front foot to the highest point over wither, chest depth (CD) distance
from the shoulder to just behind the front legs, chest width (CW) distance between two scapula bones, heart girth
(HG) by placing the measuring tape around the animal at the point of smallest circumference just behind the
forelegs, rump height (RH) distance from the apex of the hipbone to the ground perpendicular to the ground and
front wrist girth (FWG) circumference of the fore ankle.

In the analysis of the data were used the descriptive analysis method and was benefited from the SPSS package
program (SPSS, 2004). On the other hand, were also statistically analyzed by the least squares techniques by using
SPSS statistics software program (SPSS, 2004). A general linear model was carried out for fixed effect of sex and years
the main sources of variation for studied traits in statistical analysis. The mathematical differences detected were
grouped according to the Duncan multiple comparison test (Duncan, 1955).
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3. Results
3.1. Evaluation of conservation practices

It should have stated that scientists and readers have been arguing for always that calves “needed a space to
feed around with sufficient of feeds for profitability, a rearing programme for these animals and a variety of
environmental regulations to keep them sustainable conserved”. Although the studies we have carried out in this
context have kept the EAR breed on the agenda to a certain extent, there is still more research to be done. Activities
for the breeding and protection program made for the breed are given in Table 1.

Table 1. Local level of the Eastern Anatolian Red breed within the project

Rearing style Conservation Location *Condition Frequency
style (number)
Semi-intensive EX situ-in vivo EAAR - > 350
Extensive In situ- in vivo Erzurum/ Olur/Kekikli + > 100
Extensive In situ- in vivo Artvin/ Ardanug/Giiles + > 100
Intensive In vitro-in vivo MAF/GDARP/ICLRT - >50

EAAR: Eastern Anatolian Agricultural Research, Semi-intensive: a system between extensive and intensive, MAF: Ministry of Agriculture
and Forestry, GDARP: General Directorate of Agricultural Research and Policies, ICLRT: International Center for Livestock Research and
Training, *: It is supported in cash by the Ministry of Agriculture and Forestry.

Most of the EAR cattle breed are found in certain number in the hubbly and steep areas. The dominant issues
to address therefore relate to reducing under-research, enhancing production with local EAR breed, combating
uncontrolled crossbreeding, and achieving rates and research of biodiversity growth that would contribute to
animal production development. Thus, it is important to make the EAR breed a link in the animal production chain.
The studies carried out for this purpose are given in Table 2.

Table 2. Usage strategy of the Eastern Anatolian Red breed within the projects

Reference
Yiksel et al., 2021

Location Issue
Erzurum/TURKIYE

Calves feeding and overall herd performance

Erzurum/TURKIYE Relationship among housing, feeding, age and Yiiksel, 2019b
fattening performances, comfort, slaughterhouse
characteristics

Erzurum/TURKIYE Relationship between rearing style and social Yiiksel et al., 2019

o awareness

Erzurum/TURKIYE Relationship among housing condition, feeding style,  Yiiksel et al., 2019
age and meat quality

Erzurum/TURKIYE Relationship between age and meat quality Kopuzlu et al., 2018

Erzurum/TURKIYE Relationship between finishing system and meat Yiiksel et al., 2012
quality

Erzurum/TURKIYE Reletionship between duration of finishing period Ozliitiirk et al., 2008
and meat quality

Erzurum/TURKIYE Reletionship between finishing period and meat Unlii et al., 2008
quality

Erzurum/TURKIYE Fattening performance Ozliitiirk et al., 2006

Erzurum/TURKIYE Controlled crosshreeding, Ozliitiirk et al., 2004

genotype environment interaction,
meat and carcass quality

3.2. Evaluation of some morphological characterization

The data obtained by descriptive analysis and the least squares techniques for birth and weaning periods are
presented in Table 3, Table 4, Table 5 and Table 6, respectively. The CV for the birth weight varied from 9.62%
t0 19.23% in female, from 8.49% to 9.24% in male for years and variation was hight in females. Birth weight for
males and 2019 year were significantly (P=0.010) greater than females and another years. The highest CV for BL
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in the males and females were in 2020 and 2022 years, respectively, with a highly significant (P=0.000) mean
differences between the sexes. And, WH for this parameter was significantly (P=0.000) larger in males than
females. Furthermore, the highest CV ratios of CD was in 2021 (7.93%) and 2022 (5.79%) years for females and
males respectively, and the least squares means differences were no significant for sex and were highly significant
(P=0.000) among years. Over years, CV belonging to CW differed significantly (P=0.000) with 5.65, 5.23, 8.06,
8.94 and 5.56, 4.96, 8.86, 7.94 for females and males, respectively.

The CV for the CG varied from 4.25% to 6.53% in female, from 3.36% to 4.95% in male for years and
differences for the least square means was significantly (P=0.015, P=0.000) in terms of sex and years. Significant
(P=0.033, P=0.000) difference was found in males and females for third the least square means. Similarly, the least
square mean differences for FWG was found significantly (P=0.000) both males and females.

CV value of sex and years were calculated in weaning period. Sex had variation a different ratio on CV values
of WW (15.47), BL (5.63), WH (4.65), CD (6.27), CW (6.90), CG (7.31) and RH (4.85) values, with male values
having higher than that of female. Females had higher FWG' CV value. In 2022 year, CV ratio of WW, BL, WH
was higher both male and female (18.87, 11.99, 4.44 and 17.76, 9.56, 3.98 respectively), than other year' values.
The highest CV values were found in 2019 for CD (in both sex, in male and female, 6.27 and 4.96, respectively),
in males (6.90) in 2019, in females (5.49) in 2020 for CW, in males (7.31) in 2019 and in females (7.76) in 2022
for CG. Analysis of variance showed effect of sex on some parameters while no effects the similar were found on
some's. Sex had a significant effect on WW (p = 0.020), CW (p = 0017) and FWG (p = 0.000) values, with male
values having higher than that of female. But, no effects the similar were found on BL, WH, CD, CG and RH (p >
0.05). On the other hand, there was effect of years on all parameters considered in the study (P=0.000). 2019 year
value had the highest levels of WW in the current dataset (58.81) with 2020 and 2022 (47.16, 45.48 respectively),
the lowest. BL was similar for both 2021 and 2022 years effects (67.63, 67.94 respectively), with 2019 having the
highest value (73.18). WH and RH values tended to be higher in 2019 year (79.85, 85.64 respectively) than in
other years; however, 2021 year had an similar trend in terms of CY. 2021 year values had the highest levels of
CD, CW and CG in the current assessments (34.85, 24.39 and 101.61 respectively) with 2022 year' CG value, the
lowest (90.47). In terms of FWG values, 2020 and 2021 have the lowest values (10.23 and 10.29 respectively),
while 2019 is the highest (11.18)

4. Discussion

Although the Erzurum and surrounding provinces are gifted with a very high potential for livestock resources,
the EAR breed’s contribution to the region because of some reasons is much lower than in an ideal world. Whereas,
EAR breed production has to potential a considerable contribution to the economy of the region (Yiiksel et al.,
2019) and plays a nonignorable role in providing commodities like meat and meat products, live animals, hides
and skins, and leather products. Although there are opportunities and desire to rearing with this breed of rearers
(Yiksel, 2019a), there is still the paradox of the ever-increasing enters of some breeds and animal products from
outside the region, even if state of enterprise of the region are tending to inconvenience. Bujko et al. (2019) reported
higher CV values than our findings for birth weights of different herds. CV values of defined BW in both male
and female EAR calves for 2019 and 2020 years were lower than the values reported for the Gascon breed by
Bures et al. (2008). However, the same researchers reported higher CV values than 2021 and 2022 years of male
calves of the present study. Our findings for CV values in birth period were partially similar to some researchers
reports (Putra et al., 2014). CV values defined for WH in both sex in the study were lower than the values for
Gascon breed reported by Bures et al. (2008).

Some researchs have shown that when sex for diverse breeds are compared at the same period variation will
be found in birth weight. The similarities found in the effect of sex on birth weight are in line with variations found
by Nahar et al. (2016), Ulutas et al. (1996) for the Red Chittagong and EAR breeds, respectively, (p<0.05). Higher
BW than from different years and sexs of this study were reported for Braford (Vaz et al., 2020), male Sumbo
Ongale (Said et al., 2016), Brown Swiss X EAR F; (Kogyigit et al., 2015), Gascon calves (Bures et al., 2008).
However, it was reported lower BW values in terms of both sources of variation for Yerli Kara (Sakar and Ziilkadir,
2022), Red Chittagong (Nahar et al., 2016), female Sumbo Ongale (Said et al., 2016), Aceh (Putra et al., 2014),
Assam (Kayastha et al., 2008), EAR (Yildiz et al., 2008), and EAR calves (Ulutas et al., 2001).
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Table 3. Descriptive Analysis values for the birth period of Eastern Anatolian Red calves reared under ex-situ conditions.

MC S 2019 2020 2021 2022 Overall

n=28 F, 30 M n=29 F, 27 M n=33 F, 27 M n=16 F, 17 M n=106 F, 107 M

X sb cv X) sD ¢V X)  sD cV X sD oV (X) SD cVv

(%) (%) (%) (%) (%)
F 2623 252 962 1881 226 1202 2051 351 1715 1913 3.68  19.23

BW (kg) M 2770 235 849 1987 229 1153 2129 248 1169 2108 208 904 2201 417 1894
F 5767 393 682 4844 273 564 5318 372 700 5012 433 865

BL (cm) M 5863 343 587 4888 344 705 5396 348 645 5182 302 584 otl 504 948
F 6896 257 373 6251 188 30l 6372 194 305 6200 282 456

WH (cm) M 7013 2.82 403 6274 214 341 6437 251 391 6276 233 372 049 379 583
F 2785 140 505 2551 132 541 2657 210  7.93 2368 101 428

CD (cm) M 2806 143 512 2455 101 412 2674 153 574 2452 141 579 2002 213 818
F 1760 099 565 1658 086 523 1636 131 806 16.06 143 894

CW (cm) M 17.90 099 556 1681 083 496 1674 148  8.86 1694 134 794 1090 128 757
F 7171 330 461 6482 275 425 6263 319 511 6481 423 653

HG (cm) M 7240 350 485 6511 218 336 6451 326 506 6658 320 495 0062 473 7.09
F 7400 247 335 6662 207 312 6803 237 350 6656 3.09 465

RH (cm) M 7443 284 383 6711 224 334 6925 262  3.79 6747 276 410 0944 397 571
F 1053 050 48 90l 050 564 900 071  7.98 9.43 054 576

WFG (cm) M 10.85 049 455 940 041 443 944 060 646 088 062 633 009 087 89

Birth weight (BW), body length (BL), wither height (WH), chest depth (CD), chest width (CW), heart girth (HG), rump height (RH), front wrist girth (FWG), (X): mean,
SD: Standard deviation, CV: Coefficient of variation, S: Sex, F: Female, M: Male, MC: Morphological characters
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Table 4. Variance analysis and multiple comparison test results of Eastern Anatolian Red calves reared under ex-situ conditions in birth period.

MC Overall Sex (X Sz) Birth year (X+ Sz)
Female Male p-value 2019 2020 2021 2022 p-value

BW (kg) 21.83+0.19 21.22+0.26 22.46+0.27 0.001 26.97%:0.35 19.34°+0.35 20.93°+0.34 20.12"°+0.46 0.000
BL (cm) 52.84+0.25 52.40+0.34 53.29+0.35 0.071 58.112+0.46 48.67%+£0.46 53.57%+0.45 50.98°+0.60 0.000
WH (cm) 64.64+0.17 64.30+£0.23 65.00+0.23 0.035 69.55%+0.31 62.63°+0.31 64.05°+030 62.38°+0.41 0.000
CD (cm) 25.81+0.10 25.69+0.14 25.94+0.14 0.225 27.96%+0.19 24.54°+0.19 26.66°+0.19 24.11°+0.25 0.000
CW (cm) 16.87+0.08 16.68+0.11 17.07+0.11 0.015 17.75%£0.15 16.70%+0.15 16.55°+0.14 16.50°+0.20 0.000
HG (cm) 66.56+0.23 66.02+0.31 67.11+£0.32 0.015 72.05%+0.42 64.980+0.42 63.53°+0.41 65.71°+055 0.000
RH (cm) 69.17+0.18 68.0+0.25 69.55+0.25 0.033 74.213+£0.33 66.87°+0.33 68.62°+0.32 67.01°+0.43 0.000
FWG (cm) 9.69+0.04 9.49+0.05 9.89+0.05 0.000 10.69%+0.07 9.21°+0.07 9.22°+0.07 9.66°+0.09 0.000

Birth weight (BW), body length (BL), wither height (WH), chest depth (CD), chest width (CW), heart girth (HG), rump height (RH), front wrist girth (FWG), X: mean,

Sk: Standart error, MC: Morphological character, a-d: values with different letters in the same column are statistically different
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Table 5. Descriptive Analysis values for the weaning period of Eastern Anatolian Red calves reared under ex-situ conditions.

MC S 2019 2020 2021 2022 Overall
n=27 F, 30 M n=29 F, 27 M n=33 F, 27 M n=16 F, 17 M n=105 F, 101 M

X) sD cv X) sD ¢V X) SO cv (X)) SD v  (X) SD CV

(%) (%) (%) (%) (%)
F 5903 569 964 4490 630 1402 5013 685 1366 4598 816  17.76

WW (kg) M 5859 906 1547 4942 703 1423 5503 734 1374 4498 849  1ggy %0 902 1749
F 7380 366 4096 6059 343 566 66.82 398 596 6806 650  9.56

BL (cm) M 7247 408 563 6215 348 560 6844 452 660 6782 813 1199 ©°/47 634 939
F 7963 222 279 7331 235 3.0 7545  2.65 351 7294 290 3.8

WH (cm) M 80.07 372 465 7481 272  3.63 7619 361 473 7559 322 444 93 394 518
F 3460 172 496 3252 150 462 3403 105 307 3288 132 401

CD (cm) M 3410 214 627 3307 130  3.93 3407 107 314 3253 162 499 %6 165 491
F 2237 115 513 2259 124 549 2415 097 403 2282 088 387

CW (cm) M 2240 154  6.90 2304 132 571 2463 108 438 2300 087 377 > 14l 609
F 9744 464 476 9250 633 684 10018 437 436 9071 7.04 7.6

HG (cm) M 9637 704 731 9530 613 643 10304 477 463 9024 612 678 034 697 723
F 8541 255 208 7876 263 334 8127 271 333 7976 349 438

RH (cm) M 8587 417 485 8063 316  3.92 8244 399 484 7935 395 493 ©or91 415 506
F 11.04 044 396 1007 042 414 1000 033 331 1035 055 534

WFG (cm) M 1132 044 393 1039 045 4.9 1057 047 429 1059 067 630 093 063 598

Body length (BL), wither height (WH), chest depth (CD), chest width (CW), heart girth (HG), rump height (RH), front wrist girth (FWG), (X):
mean, SD: Standard deviation, CV: Coefficient of variation, S: Sex, F: Female, M: Male, MC: Morphological characters
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Table 6. Variance analysis and multiple comparison test results of Eastern Anatolian Red calves reared under ex-situ conditions in weaning period.

MC Overall Sex (X Sz) Birth year (X Sz)
Female Male p-value 2019 2020 2021 2022 p-value
WW (kg) 50.92+0.53 49.06+0.69 51.32+0.67 0.020 58.81%1.00 47.16%1.01 52.58+0.98 45.48°+1.30 0.000
BL (cm) 67.49+0.33 67.71£0.42 68.20+0.41 0.410 73.18%+0.62 61.37°+0.62 67.63°+0.60 67.94°+0.80 0.000
WH (cm) 75.61+0.21 75.02+0.33 75.64+0.32 0.176 79.85%+0.47 74.06°+0.48 75.82%0+£0.46 72.77°+0.61 0.000
CD (cm) 33.46+0.10 33.42+0.17 33.40+0.17 0.922 34.35%0+0.25 32.80°+0.25 34.85%£0.24 32.71°+0.32 0.000
CW (cm) 23.11+0.08 22.74+0.12 23.13+0.11 0.017 22.39°+0.17 22.81°+0.17 24.39%+0.17 22.91°+0.22 0.000
HG (cm) 95.67+0.41 94.21+0.53 95.33+0.52 0.135 96.91°+0.78 93.94° +0.78 101.61* +0.76 90.47+1.00 0.000
RH (cm) 81.66+0.24 80.85+0.34 81.68+0.33 0.083 85.64%£0.50 79.70°+0.50 81.86°+0.49 79.56°+0.63 0.000
FWG (cm) 10.53+0.03 10.28+0.04 10.63+0.04 0.000 11.18%+0.06 10.23°+0.06 10.29°+0.06 10.47+0.08 0.000

Weaning weight (WW), body length (BL), wither height (WH), chest depth (CD), chest width (CW), heart girth (HG), rump height (RH), front wrist girth (FWG),

X: mean, Si: Standart error, MC: Morphological character, a-d: values with different letters in the same column are statistically different
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Effects of sex and birth season on body measurements of calves were evaluated, for example, Sakar and Ziilkadir
(2022), Said et al. (2016), Pudra et al. (2014), Bures et al. (2008), Ulutas et al. (2001), and Ulutas et al. (1996).
The effect of sex in terms of BL in birth are in line with those observations found by Sakar and Ziilkadir (2022),
Ulutas et al. (1996) and Said et al. (2016). The effect of sex in terms of BL in birth are in line with those
observations found by Sakar and Ziilkadir (2022), Ulutas et al. (1996) and Said et al. (2016), but, our results are
numerically higher than the observations of these researchers. Unlike our findings, Yerli Kara (Sakar and Ziilkadir,
2022), Aceh (Putra et al., 2014), and EAR (Ulutas et al., 1996) were reported that WH of EAR calves had lower
numerical value compared to this study'. The WH values detected for the Gascon breed was reported higher than
our findings (Bures et al., 2008). It was observed significant difference in CG values between calves of this study
with different breed calves reared different farm conditions. Our results for CG were considerably higher compared
to those reported by Sakar and Ziilkadir (2022), Said et al. (2016), Putra et al. (2014), Bures et al. (2008), and
Ulutas et al. (2001). Higher values for FWG are those of EAR reported in this study when compared stating
references (Sakar and Ziilkadir, 2022).

Due to different the segmented nature of the animal production process, calves are at the most convenient time
weaned and then transported directly to a feedlot or backgrounding facility. So weaning age and period in calves
has a considerable contribution in the strategy of livestock and plays a vital role in providing activities like breeder
selection, live animal, herd renewal to enhance animal production. The higher CV values for WW were those of
2022 year for both males and females (%18.87, %17.76 respectively) on the basis of discussed years. The lowest
values were also sighted in 2019 year. While the CV ratio between sexes was higher in 2019 (%15.47 male, %9.64
female), this ratio was close to each other in other years. This result can also be reported for BL, WH, CD, CW,
CG and RH. After all, it was reported that EAR calves showed a very differentness during the experimental period
and speculated that this may have been a result of effect of years.

There were sex interactions (p< 0.05) for WW, CW and FWG in the study. This is in contrast to Sakar and
Ziilkadir, (2022) and Nahar et al. (2016) who reported that received calves that studed different local breeds had
no interaction of sex compared to our result. However Bahashwan (2016) followed Dhofari calves’ performance
for the 105-d weaning period and noted effect of sex on calf WW. Our finding values were higher than those found
in the literature Yerli Kara (Sakar and Ziilkadir, 2022), Red Chittagong (Nahar et al., 2016), EAR (Ulutas et al.,
2001) breed calves but are lower to those found by Holstein heifer calves (Wickramasinghe et al., 2022), Braford
(Vaz et al., 2020), Droughtmaster x local yellow (Tao et al., 2018), Dhofari (Bahashwan, 2016), Sistani (Bazzi
and Ghazaghi, 2011).

The authors hypothesized that BL may be most beneficial longer calves in sustainable livestock. BL value in
current study was lower than in Yerli Kara (Sakar and Ziilkadir, 2022) and Holstein heifer calves (Wickramasinghe
etal., 2022), but partly similar to Southern Chinese Cattle reported by Wang et al. (2020). Also, Tao et al. (2018)
reported that was the Droughtmaster x local yellow breed was lower than our findings. The authors reported that
WH reaches its maximum at 2019 year, stabile by decreasing after it until the study final. The results were lower
than those reported by Sakar and Ziilkadir (2022), Wang et al. (2020) and Tao et al. (2018) for different calve
values. Sakar And Ziilkadir (2022) reported that was consistent on chest girth the effect of sex with our findings
for Yerli Kara breed (p<0.01). However, the numerical values of this studing were lower than our findings. Wang
et al. (2020) reported higher results for Southern Chinese Cattle. Sakar and Ziilkadir (2022) reported that noted no
effect of sex on WH (p> 0.05) by being consistent with our findings. The values that reported high for Holstein
heifer calves (Wickramasinghe et al., 2022) and low for Yerli Kara calves (Sakar and Ziilkadir, 2022) were
different by comparison our findings. Sex was effect on FWG (p<0.01), that was consistent with the report of
Sakar and Ziilkadir (2022). Wang et al. (2020) reported similar values.

5. Conclusion

The increase in studies on EAR breed could result in a modulation of sustainable of animal biodiversity
potentially impacting livestock control and efficiency. Although current findings do at a certain level support our
hypothesis, it was thought there be a wide interaction between formal protection programmes and status in animal
production of EAR breed. Although the CV in the birth weight varied greatly between the years (except 2022), not
much variation was observed between the sexes. This determination was also observed for the body measurements
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that was studied in this research. In birth period, sex did significantly affect BW, WH, CW, CG, RH and FWG,
but didn't BL and CD. All parameters were affected by years. The CV in the weaning weight showed
proportionately variance between the years (except 2019), not much variation was observed between the sexes.
Body measurements followed a similar course. In weaning, sex did significantly affect BW, WH, CH, CG, RH
and FWG, but didn't BL and CD. All parameters were affected by years. In weaning, sex affected BL, WH, CG
and RH, years did all parameters. This study showed that the region was the favorable for getting sustainable
livestock for the EAR cattle breed. Thus, this breed is a potential resource in terms of both making profitable use
of limited resources and fit material for scientific research in the future.
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