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Extended Abstract

Background: Markazi Province is recognized as one of the important centers for calf fattening in
the country. This province is home to over 4.4% of Iran's total cattle and calf population, with
370,000 head of cows and calves, including purebred, hybrid, and native breeds. It ranks twelfth
among the provinces in the country. Additionally, with the production of 15,000 tons of beef and
veal, it accounts for approximately 3.3% of the national beef and veal output. In recent years,
there has been significant interest from livestock breeders in the province for fattening Simmental
calves, due to their calm temperament, better meat production efficiency, and adaptability to the
province's weather conditions. This interest has prompted the province's livestock improvement
deputy to implement a project aimed at scientifically assessing the productivity and fattening
characteristics of this breed. Since no research has been conducted in the province to compare the
growth and feedlot performance of crossbred Holstein and Simmental calves, and there is limited
information about carcass characteristics and suitable slaughter weights of cattle breeds in the
region, calf breeders lack detailed knowledge about the productivity, feed consumption, growth
traits, and carcass quality of different breeds. Therefore, this study was conducted to compare the
fattening and carcass characteristics of male Simmental and Holstein crossbred calves in a
fattening unit in Markazi Province that had the necessary conditions and facilities for the project
(including a scale and adequate space).

Methods: Sixty male calves with an average weight of 150 to 200 kg were divided into two groups
(treatments). One group consisted of 30 Holstein crossbred calves, and the other group included
30 Simmental crossbred calves, ensuring minimal differences in weight and body condition
between the two groups. Balanced and optimal diets were formulated for each group based on the
nutritional needs of the calves (according to their weight) and the available nutrients in the unit,
following the nutritional requirements outlined in the NRC tables for beef cattle (2016). Balanced
diets were provided based on Total Mixed Ration after a 14-day feeding adaptation period. The
average consumption of fodder and concentrate was adjusted to a ratio of 40 to 60 throughout the
entire period. Daily feed was provided to the calves three times a day, according to their appetite.
Daily feed intake was recorded. Calves were weighed monthly after a 12-hour food deprivation
and before morning feeding, and the feed conversion ratios for the animals in each group were
calculated. The fattening period continued until the calves reached the desired weight. At the end
of the fattening period, five calves from each group were weighed and slaughtered after 12 hours
of food deprivation, and their carcass weight, yield, and fat thickness at the 12th rib were
measured. Comparisons between the two groups of calves in different weight categories were
performed using an independent t-test with SPSS statistical software.

Results: The results indicated that the total weight gain during the fattening period was 360 kg
for Simmental hybrids and 336 kg for Holstein hybrids, showing a higher weight gain (24 kg) in
the Simmental group (P = 0.03). The average monthly and daily weight gains for Simmental and
Holstein hybrid calves during the breeding period were 40 kg and 37.30 kg per month, and 1.33
kg and 1.24 kg per day, respectively (P = 0.032). The average daily dry matter intake during the
fattening period for Simmental and Holstein hybrid calves was 8.05 kg and 8.28 kg, respectively,
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although this difference was not significant. The mean feed conversion ratio for the entire fattening
period was 6.05 for Simmental and 6.67 for Holstein, indicating a significant difference between
the two treatments (P = 0.04). The mean carcass yield for Simmental and Holstein hybrid calves
at the end of the 9-month fattening period was 55.45% and 52.27%, respectively, with a significant
difference between the two treatments (P = 0.01). The thickness of dorsal fat between ribs 12 and
13 was 6.05 mm for Simmental and 6.75 mm for Holstein, while the thickness of the straight
muscle in the same rib range was 53.62 mm for Simmental and 51.4 mm for Holstein (P = 0.035).
Conclusion: The results demonstrated that Simmental hybrid calves exhibit better efficiency in
terms of growth, feed yield, and carcass and meat characteristics compared to Holstein hybrid
calves. Therefore, for the economic production of meat and the domestic supply of red meat, it is
recommended that some feedlot farms in the country consider breeding this high-yielding breed,
if feasible.
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Final ration (from 350 kg to the end of fattening)
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Initial ration (from the beginning up to 350 kg
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o S Slge
Components of diet

5
PAS wgm
22 18.00 Wheat bran
26 18.00 7 <
Barley grain
13.44 14.42 < 4
Corn grain
Sid dogg
20.00 25.00 Alfa alfa hay
3.07 7.19 porpaed
Soybean meal
puS ol
14.00 16.00 Wheat straw
0.50 0.50 -J&‘ S
Limestone
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0.19 0.19 Salt
o Sl S
0.30 0.20 Sodium bicarbonate
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2.49 2.44 Metabolizable energy
(Mcal/Kg)
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* Comgosmon: 600,000 1U/kg of vitamin A, 200,000 1U/kg of vitamin D, 200 mg/kg of vitamin E, 2500 mg/kg antioxidant, 195 g/kg of Ca, 80 g/kg of

P, 210

0 mg/kg Mg, 2200 mg/kg of Mn, 3000 mg/kg of Fe, 300 mg/kg of Zn, 30!

mg/kg of Cu, 100 mg/kg of Co, 120 mg/kg of I and 1/1 mg/kg of Se.

1- Mixed model
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Table 2. Comparison of monthly and daily weight gain averages between two breeds in the test period (kilograms)

(o SAS) ) g ol (r 5kS) Sabe (s Al
daily weight gain (kg) Monthly weight gain (kg)
Shea gl gppy crleile JEee e SEM orlide Jbians
P-Value Holstein Simental &) Holstein Simental
P-Value
0.007 0.0 1.230 1.400 0.01 176 37.00 42 ek
first month
0.009 0.08 1.260 1.400 0.009 2.64 38.00 42 po ole
second month
po olo
0.07 0.07 1.300 1.360 0.08 2,51 39.00 41 Third month
0.07 0.04 1.260 1.330 0.07 191 38.00 40 Pl elo
Fourth month
o ol
0.08 0.06 1.330 1.360 0.09 2.79 40.00 41 Fifth month
[ olo
0.10 0.07 1.260 1.260 0.10 2.62 38.00 38 Sixth month
0.035 2.77 1.260 1.360 0.04 1.94 38.00 41 ide olo
Seventh month
0.008 wita olo
0.007 0.06 1.150 1.300 1.99 34.50 39 Eighth month
0.03 0.05 1.100 1.200 0.03 1.69 33.20 36 . o ol
Ninth month
0.032 0.05 1.240 1.333 0.035 1.67 37.30 40 lale 59 il (0L

Average weight gain

(p559LS) Lyialosl 0,93 S ;3 3155 93 > dilale (3 yune s o3lo (sl Sl dulio =Y Jgio>
Table 3. Comparison of average monthly dry matter intake between two breeds in the test period (kilograms)

(55 ) rmn Sy
Feed intake (kg)
b shno g SEM ol S
P-Value Holstein Simental

Jol obo
0.18 0.40 5.50 first month
0.04 0.50 6.12 P32 ole
second month
pos olo
0.03 0.65 6.50 Third month
Pl olo
0.10 0.66 6.87 Fourth month
ooy olo
0.03 0.82 7.57 Fifth month
S5 ole

-5
0.02 0.65 7.50 Sixth month
i olo
0.20 0.70 10.16 10.37 Seventh month
i olo
0.25 0.75 10.65 10.94 Eighth month
o ol
0.10 0.82 10.90 11.14 Ninth month
015 Lo 8.05 Bras Sh ke

Average feed intake
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Table 4. Comparison of average performance and fattening traits of crossbred Simmental and crossbred Holstein

calves
&b ixe o SEM eluids aiseel Jliosmw dunl sy 3y90 Slao
P-Value Holstein cross Simental cross The studied traits
0.08 71 152 170 (PS5 Jlsz 90 0139
Primary weight (Kg)
0.01 95 488 530 (pS9%S) sl okl i
(Kg) Final weight
0.03 109 336 360 (P25 5kS) sy 0395 IS 139 LalEl
Total weight gain (Kg)
0.035 1.67 37.30 40,00 (p.55kS) wlalo 5 Lal33l
Monthly weight gain (Kg)
0.032 0.05 1.240 1.330 (p5545) wlis) 0js ol
Daily weight gain (Kg)
0.15 1.02 8.28 8.05 (pS9kS) #li9) (Bpae Sis o3l
Dry matter intake (Kg)
0.04 0.16 6.67 6.05 e b5 b
Feed conversion ratio
0.2 66.02 2236 2174 (pSIS) (Bpme Shyss JS

Total consumed feed (Kg)

PAY 5 IV 0l odgize p alwly dlae cwlbs Lilis
o | yiin Jlew —(es S)9> sbrdlogs
(P=+/+¥0) 392 cplidln (cog: =S )93

Haj Rajabali and )  Sawes 3 Jos, zbs
p)S asY js wSle &8 13,8 5155 (Khojaste, 2017
3 sty okl x Jhonw a5l slaallogS 45 03}l 5
g Vo blsy Ghmgh b pluile (sladllogS
asY oluly ;.5 (Rezagholivand et al., 2019) 1,1
sobar pald iy 4 cuns b il asl
oAe plitle 43Y o (pitmen 0p PYL (e
Dgr VL gibine jsba o cnjh slaaiel 4 cos
2 (Uial g a8Y (g9)) (o2 HMbe (pyiie (pimen
3929 ob o3k Sloauel )3 Gl (a8 5 pAlS (pliils
Y e g o Aoy oS ob LS deg Wil
$oS TN cledl pplisdes 35 4 cuns Ll dgyli sl
Al 355 slaslz (IS sy (PFUhl et al., 2007) ol
4 Cod gyt land (2 e 5 oSl o 0kigd
Wy Jlew g gh cpil Jold oxigd Jl p> ladlp
Ssd @ omb sy » S ek a4 twlee
(Wheeler et al., 2005)

2wy 290 5 90 sladless asY Clhs cluglis
OSbe &S 20 o alanMe Ll odd o0l i & i
A5 09,5 o JliS (gly e Cbsl glaply ek i
5SS M (rbtle S5 09,5 53 5 p Sk OF - i
Owomad (P= /o) Azl ob b (o) pxe Cglis &S 5y
Sglii G 0g)S 93 sladlugS )5 Y (s (0L
(£,55LS YOO/ Y o YAY/AA) sy [Souss b (o) gime
{7 Jyi2) (= -1--N)
9 b g Cad g (355 L 5l d dadllugS o5 a2
FIETS PR d)jb)‘.)d‘ Cwg g ()9> 9 AR 9 slsol
Jw Y ;f)s.) Lgl.tbdjlw; 2 asy o.))'lg &S .)94.0‘_;0
plida = g S ladlesS > 5 oy 00/F0
P b Wy plely aSgpsba we Loy OV/YY
P (3o D9l b JWaww — (a9 S)y90 slaellogS
Joiz cul )3 (p= +/Y) g plidls = (cag aS90 |
0dgdote D Gy (o> Colus &S 24 o sdalie
5 Jbiosw 3P Sye0 sladlwsS o W 5 WY sleoss
P& Cwl e Lo IV F100 iy a4 cpluile
a (p= /0F) cwl opliils = g SHe sladlesS
2 ash gpo sy pluils gldled Ko o)le

_ . Cplialn S5 5 Jlians S)o sladllugS )3 a3 Slao dwlis -0 Joio
Table 5. Comparison of carcass traits in crossbred Simmental and crossbred Holstein calves

d)bu;m&law SEM L)", ~] J . ]
P-Value Holstein cross Simental cross
0.01 8.3 488 530 (pS955) b o5 0135
live weight (kg)
0.008 55 255.07 293.88 (PS5 p.5 42Y (s34
carcass weight (kg)
0.01 0.307 52.27 55.45 (12)2) a5Y 035,
Carcass yield (%)
0.04 0.26 6.75 6.05 (e o) W9 WY 0> (g (o Cuolies
Fat thickness between ribs 12 and 13 (mm)
(20 (o) VY 5 VY 03 oy ataoly aliae coolsus
0.035 0.59 51.4 53.62 straight muscle thickness between of 12th and

13th ribs (mm)

L.g )_ol ‘_')_..gl 9 A UJL_MJA P ) 3)93 LgLMJL»;
syl ciillan cyp e 3] 6yl Lo o 48] ol
o S el g S g 5,8 (olaidl sl 1
gm0y &S 39 g0 oy (31 glie I 558 5l )50

ot 5 IS (55
as Aad o ul.m; L)“‘m9)—’ u_s‘ )I 04 J_«ob C)L.:
2 e pledily by Jliews = o 595 sladllugs
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