Abstract W29 Combining ability of nine tropically adapted and temperate breeds for growth and

ultrasound traits in Colombia

C. A. Martinez!, C. Manrique?, M.A. Elzo?, and A. Jimenez. UNIVERSITY of
!Departamento de Produccién Animal, Universidad Nacional de Colombia, Bogota, Colombia FLORIDA
’Department of Animal Sciences, University of Florida, Gainesville, FL 32611-0910, USA

ABSTRACT Management. Animals were from two herds (Cabezas and Santa Helena) located in the municipality of Aguachica, department Table 2. Calf breed group least square means (LSM?!) and standard errors (SE) for growth traits
o . o . . . of Cesar, Colombia. The region is 50m above the sea level, has a mean temperature of 28°C, a relative humidity of 80% and is

The”objectlve of this resc?arch was to compare the combining _ab'!'ty of sires from 2 tropically adapted Bos Taurus breeds (Blanco classified as a very dry tropical forest. Animals were kept on pastures composed of Brachipara (Brachiaria plantaginea), Guinea BREED BW W4 W7 w12 W15
Orejinegro: BON; Romosinuano: RS), 3 tropically adapted Bos indicus breeds (Gray Brahman: GB; Guzerat: GZ; Red Brahman: RB), (Panicum maximum) and Angleton (Dichantium aristatum) grasses. The only supplement offered to animals was a commercial GROUP LSM SE LSM SE LSM SE LSM SE LS M SE
and 4 temperate Bos taurus breeds (Braunvieh: BV; Limousin: LIM; Normand: NM; Simmental: SIM) when mated to Gray Brahman mineral supplement with phosphorus content of 8% (Ganasal®, Colombia).
cows for birth weight (BW), and adjusted weights (W), ultrasound rib eye area (REA) and backfat (BF) measured at 4 (W4, REA4, BON x GB 37 772 154 122 962 562 182 867 5 45 251 .82ab 8.82 285 ggac 6.34
BF4), 7 (W7, REA7, BF7), 12 (W12, REA12, BF12), and 15 (W15, REA15, BF15) mo of age. Data were from 352 calves (22 to 100 per ] ] ] ab abc
breed group) sired by 37 bulls (3 to 12 sires per breed). The GB cows were from 2 herds located in an area of Colombia classified as g\é z gg ;géia 1(531 111143'4593 iig 1;22(9)3 222 2;;92969:lb gg;‘ 22756é0920b 19122
dry tropical forest. Cows and calves were kept under pasture conditions with a complete mineral supplement. The model included - : : : G : - : ' ' ' ' ' ' ' ' ' '
oreed € calf X hard. i ] ) £ calf (ult 4 trait | e od effects and si q Traits. Five growth traits were considered: birth weight (BW, kg) and adjusted weights at 4 months (W4, kg), 7 months GZ x GB 34,143 1.60 114.807 551 180 243 6.51 245 61 994 263.973¢ 838

reed group of calf, contemporary group (herd-year-season-sex) and age of calf (ultrasound traits only) as fixed effects and sire an (weaning; W7, kg), 12 months (W12, kg) and 15 months of age (W15, kg). The eight ultrasound traits were area of the
residual as random effects. Least squares means (LSM) for BW, W4 and W7 were similar across breed groups, whereas calves from Longissimmus dorsi muscle or rib eye area (REA, mm?), and backfat (BF, mm) between 12t and 13% rib measured at LIM x GB 33.73° 1.55 128.923 5.29 181.17° 5.69 252.012b 8.60 283.0723¢  8.32
SIM sires were heavier than calves from GB sires at 12 (P < 0.0009)and 15 mo of age(P < 0.0008). The LSM for REA were similar for approximately 4 months (REA4 and BF4), 7 months (REA7 and BF7), 12 months (REA12 and BF12), and 15 months of age NM x GB 32.55¢2 1.58 120.25¢2 5.61 179.542 5.68 256.333b 9.36 281.18%¢  6.41
calves from all breed groups, except for crossbred ca!ves from LIM sires whose REA were larger t.han those from calves from GZ (P < (REA15 and BF15). Actual calf ages at ultrasound measurements were reference age + 2 months. Ultrasound measurements RB x GB 33.60° 1.48 113.242 5.49 174.432 5.77 253.0620 8.98 261.2932b 6.80
0.0078), NM (P <0.0103), SIM (P < 0'_01.43)' and RB sires (P < 0.0002)at 4 mo age, and from C?B-swed calves at all age:s (_P < 0'9_224 to were taken by trained personnel (Colombian Zebu cattle Breeders Association, ASOCEBU, Bogotad D.C., Colombia) using an RS x GB 28.362 159 124.082 6.05 176.022 581 243.29ab 9.14 290.302bc 924
P < 0.0002). The L.SI\/I for BF were 5|m|Iar.aFross Ic?r.eed groups and calf ages. Thus, SIM. SITES had.the best c.ombmmg abll!ty for Aquila Esaote model device and Echo Image Viewer software of Pie Medical (Pie Medical Equipment B.V., Maastricht, Limburg,
growth and LIM sires had the best combining ability for REA under the pasture conditions of this dry tropical forest region of The Netherlands) SIM x GB 32.48° 1.54 122.96° 5.45 191.74° 6.14 275.40° 9.03 293.89°  6.83

Colombia.

Keywords: crossbreeding, growth, ultrasound lLeast square means with different superscripts show significant differences (P < 0.0002 to 0.0224)

Genetic Analysis. A univariate mixed model was used for BW and adjusted weights. The mixed model included breed group of
calf and contemporary group (herd*year*season*sex subclass) as fixed effects, and sire and residual as random effects. The Table 3. Calf breed group least square means (LSM?') and standard errors (SE) for ultrasound rib eye area
INTRODUCTION univariate model for ultrasound traits contained all the effects for growth traits plus a covariate for age of calf because

ultrasound records were not adjusted for age. Sires were nested within breeds, and relationships among sires were accounted BREED GROUP REA4 REAY REA12 REA1S
Colombian beef cattle productivity is below the world average. Thus, it is important to evaluate the available genetic resources in for. Thus, sire random effects had mean equal to their respective breeds, and variance equal to A*c?>, where A = additive LSM SE LSM SE LSM SE LSM SE
regions of the country where environmental conditions are favorable for beef production. Although approximately 72% of the relationship matrix, and c;* =% c,° = % additive genetic variance, assumed to be the same for all breeds in this study. Residual BON x GE 37 75 5 17 49 45t 17 43 053 5 61 44 573 5 95
Colombian cattle population is Zebu, Colombia has eight Bos taurus native breeds that like zebu are resistant to the tropical stress effects were assumed to have mean zero, a common variance ¢,* and be uncorrelated. Because all calves were F1, sire breed
conditions, and a number of highly productive introduced temperate Bos taurus beef breeds. This variety of breeds suggests that effects were confounded with individual heterosis effects. Computations were carried out with the MIXED procedure of SAS BV x GB 35.85% 2.34 41.27% 1.97 44.86° 2.86 41.922 3.10
crossbreeding system would be an efficient mating strategy to quickly increase the productivity level of beef cattle in the country. (SAS, 2009). Least square means (LSM) for calf breed groups were compared with the Bonferroni multiple mean comparison test. GB x GB 35.80° 1.49 41.33b 1.20 40.10P 1.53 41.34b 1.50
The large number of Bos taurus beef breeds in Colombia and available resources makes it necessary to test the combining ability of GZ x GB 35 19 738 45 583 1.99 42 473 314 43,142 271
a few tropically adapted and temperate breeds at a time. Traits to be evaluated include growth, ultrasound, and carcass traits.
Although growth traits are important, the migration of the industry to the concept of value based market has shifted the attention LIM x GB 45.71° 2.22 48.15° 1.80 49.762 2.50 52.662 2.62
of producers to carcass quality and yield (Houghton and Turlington, 1992). Carcass price and quality are determined by its protein NM x GB 36.272 227 42 173 1.71 40.7712b 274 45 102b 234
and fat contents (Hausman et al., 2008). Rib eye area and backfat have medium to high heritabilities and are highly correlated with ) n n n
total meat and fat yields (Wilson et al., 1992), thus they are useful traits for genetic improvement programs. No research on genetic RB x GB 35.40 2.21 42.06 1.78 44.77 251 45.26 2.24
evaluation for these traits exists in Colombia either in purebred or in crossbred cattle populations. Thus, the objective of this RS x GB 38.01% 2.56 42.043 1.87 43.983b 2.89 48.833b 2.61
research was to compare the combining ability of sires from two tropically adapted Bos taurus breeds (Blanco Orejinegro: BON; SIM x GB 36.61° 2.20 40.823b 2 03 49 193b 2 75 A4 183 2 26
Romosinuano: RS), three tropically adapted Bos indicus breeds (Gray Brahman: GB; Guzerat: GZ; Red Brahman: RB), and four
temperate Bos taurus breeds (Braunvieh: BV, Limousin: LIM; Normand: NM; Simmental: SIM) when mated to Gray Brahman cows 1Least square means with different superscripts show significant differences (P <0.0008 to 0.0309)
for birth weight and weights and ultrasound backfat and rib eye area measurements taken ata 4, 7, 12, and 15 months of age.

The LSM for BF were similar across breed groups and calf ages suggesting that breed group of calf was not an important source of
variation. The Bos taurus and Bos indicus sire breeds included in this study have low precocity, thus fat deposition under the pasture

MATERIALS AND METHODS conditions of the dry tropical forest environment in the 2 herds likely prevented differences in their genetic potential for fat

deposition to be expressed. Adipose tissue is highly influenced by nutrition, management, and maturity factors (Owens et al., 1995;

Animals. Thirty-seven bulls of nine breeds were randomly mated to 1209 Gray Brahman cows and heifers. Bull breeds were: Blanco Hausman et al., 2009). Thus, the young age of the animals, the low precocity of the breeds, and the pasture conditions in the 2
Orejinegro (BON), Braunvieh (BV), Gray Brahman (GB), Guzerat (GZ), Limousin (LIM), Normand (NM), Red Brahman (RB), herds may all have contributed to lack of significance of BF among crossbred groups of calves here.

Romosinuano (RS) and Simmental (SIM). Heifers were selected based on their weight (> 350 kg), whereas cows were selected based
on their parity (> two) and a normal healthy reproductive system. Heifers and cows were randomly assigned to bulls and mated
using a fixed time artificial insemination protocol. Calves were born in 2008 and 2009. The number of sires per breed was 12 for GB,
4 for RB, and 3 for BON, BV, GA, LIM, NM, RS, and SIM. Table 1 shows the number of bulls per breed and the number of calves per
breed group by year of birth and total.

CONCLUSIONS

Simmental sires had the best combining ability for growth traits and Limousin sires had the best combining ability for REA under the
pasture conditions of this dry tropical forest region of Colombia. This study provided objective information about crossbred progeny
performance of tropically adapted and temperate sire breeds and heterosis effects useful for designing beef cattle crossbreeding

Table 1. Number of sires per breed and number of calves per breed group and birth year orograms in Colombia.

Number of calves

Sire Breed Number of sires Breed group of calf
2008 2009 TOTAL RESULTS AND DISCUSSION

BON 3 BON x GB 21 12 33

BV 3 BV x GB 13 9 22 Contemporary group effects were significant for all traits (P < 0.0001 to P < 0.0297), except for REA12. Age of calf was significant for LITERATURE CITED

GB 12 GB x GB 64 36 100 ultrasound traits (P < 0.0001 to P < 0.0323), except for BF4 and BF12. Least squares means (LSM) for BW, W4 and W7 were similar

Gz 3 G7 x GB 18 10 )8 across breed groups (Table 2), whereas calves from SIM sires were heavier than calves from GB sires (42.8 £ 9.9 kg; P < 0.0009) at Hausman, G. J., M.V. Dodson, K.Ajuwon, M. Azain, K. M. Barnes, L. L. Guan, Z. Jiang, S. P. Poulos, R. D. Sainz, S. Smith, M. Spurlock, J.
UM 5 LM x GB 51 s 26 12 mo of age, and heavier than calves from RB sires (32.61£9.5; P < 0.0309) and GB sires (35.0 + 7.9 kg; P < 0.0008) at 15 mo of age. Novakofski, M. E. Fernyhough, and W. G. Bergen. 2009. J. Anim. Sci. 87:1218-1246.

At this age, calves from BON sires were heavier than those from GB sires (27.1 £7.4; P < 0.0146). The LSM for REA were similar for Hougton, P.L., and L.M. Turlington. 1992. Application of ultrasound for feeding and finishing animals: a review. J. Anim. Sci. 70:930-

NM 3 NM x GB 22 15 37 calves from all breed groups (Table 3), except for crossbred calves from LIM sires whose REA were larger than those from calves 941,

RB 4 RB x GB 27 8 35 from GZ (114 + 3.0 mmz; P< 00078), NM (110 +2.9 mmz; P< 00103), SIM (103 + 2.8 mmz; P< 00143) and RB Sil‘ES(ll.Oi 2.9 Owens, F.N., D. R. GI”, D. S. Secrist, and S. W. Coleman. 1995. J. Anim. Sci. 73:3152-3172.

RS 3 RS x GB 18 11 29 mm?; P < 0.0079) at 4 mo age, and from calves from GB sires at 4 (11.3+ 2.4 mm?; P< 0.0002),7 (6.8+1.9 mm?; P< 0.0174), 12 (9.7 SAS. 2009. SAS/STAT User’s guide: Statistics. SAS Inst. Inc., Cary, NC.

SIM 3 SIM x GB 27 10 37 + 1.8 mm?; P< 0.0224), and 15 mo age (11.3 £ 2.8 mm?; P < 0.0051). Thus, SIM sires had the best combining ability for growth and Wilson, D. E. 1992. J. Anim. Sci. 70:973-983.

TOTAL 37 196 126 359 LIM sires were the best for REA under pasture conditions in this dry tropical forest region.




