Impact of genetics and feeding
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CONTEXT

Intramuscular fat (IMF) is a highly heritable trait but is also
strongly influenced by feeding strategies. Since 2009, loin IMF
predicted on live pigs using ultrasonic scanning has been
included in the Canadian swine technician accreditation
program and in genetic evaluations for Duroc pigs. A research
project involving 6,000 Duroc pigs scanned across Canada
was designed to broaden the live IMF database and confirm
genetic parameters estimated in a previous study. Data
collected in the project were also used for genetic evaluation
and selection of Duroc boars with extreme (high or low)
breeding values for IMF to produce commercial pigs tested in
two research trials (in Western and Eastern Canada) using two
different feeding programs to study the impact of genetics and
feeding on loin marbling levels.
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The ‘Special feed’ was formulated with a low lysine/net energy
ratio compared to the standard feed.
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MAIN RESULTS

Growth and Feed Intake

Boar Group Feeding Program Gender
Trait N ‘:v“’::” IMF-  IMF+  signif | STD LUNE signif | C F signif
On-test weight (kg) 48 30.05 29.99 30.10 ns 30.02 30.07 ns 30.66 29.44

_Té Off-test weight (kg) 48 124.4 1232 1256 126.1 1227 1284 1204

: Days on test 48 98.5 98.6 98.4 ns 97.8 99.2 ns 97.7 99.3

g /ADF on test (kg) 48 269 265 273 267 270 ns 2.84 254

ﬁ /ADG on test (g/d) 48 948 936 959 972 923 985 910
FCR on test (kg/kg) 48 284 2.83 2.85 ns 275 293 2.89 279
On-test weight (kg) 344 31.68 31.86 31.49 ns 31.58 31.77 ns 31.96 31.39 ns

@ Off-test weight (kg) 344 1243 124.6 124.0 ns 1256 123.0 - 126.1 1224 b

'i Days on test 344 97.3 97.8 96.7 ns 95.5 99.0 929 101.6 e

; /ADF on test (kg) 344 249 246 253 247 251 262 236 b

& ADG on test (g/d) 344 960 959 961 ns 990 931 1021 899 b
FCR on test (kg/kg) 344 259 257 262 ns 252 2,67 260 259 ns

Carcass Quality
Boar Group Feeding Program Gender
Trait N
?‘A’:;” IMF-  IMF+  signif | STD LUNE signif | C F signif
Hot carcass weight (kg) 1004 96.9 95.8 98.0 98.1 95.8 100.1 938 e
Carcass fat (mm) 1004 16.24 16.19 16.29 ns 15.50 16.98 17.13 15.35 i
Carcass lean (mm) 1004 60.55 60.57 60.52 ns 62.29 58.80 60.13 60.96 -

® Lean yield (%) 1004 61.70 61.72 61.68 ns 62.16 61.24 61.25 62.15 b

‘:- Carcass yield (%) 153 78.64 78.53 78.75 ns 78.10 79.18 78.39 78.89 ns

% Loin eye area (cm?) 153 49.41 50.14 48.67 ns 51.20 47.62 48.46 50.35 -

g Loin weight (kg) 153 10.98 10.99 10.96 ns 11.03 10.96 ns 10.90 11.05 ns
Leg weight (kg) 153 11.27 11.32 11.22 ns 11.37 117 11.23 11.31 ns
Belly weight (kg) 153 8.28 8.34 8.21 ns 8.18 8.37 8.33 8.22 ns
‘Shoulder weight (kg) 153 11.08 11.09 11.06 ns nn 11.04 ns 11.04 1.12 ns
Hot carcass weight (kg) 339 100.6 100.7 100.5 ns 100.6 100.6 ns 100.5 100.7 ns
Carcass fat (mm) 334 18.47 18.38 18.55 ns 17.80 19.16 19.81 17.22 b
Carcass lean (mm) 334 65.53 66.38 64.68 66.94 64.11 65.27 65.79 ns

= Lean yield (%) 334 60.73 60.82 60.65 ns 61.12 60.34 60.13 61.34 e

’2 Carcass yield (%) 340 80.94 80.99 80.88 ns 80.84 81.04 ns 80.80 81.08 -

E Loin eye area (cm2) 344 50.48 51.54 49.42 52.03 48.93 48.77 5220 i

& Loin weight (kg) 342 12.59 12.65 1253 ns 1261 12.58 ns 12.50 12.69 e
Leg weight (kg) 341 11.49 11.51 11.46 ns 11.56 11.41 11.39 11.58 b
Belly weight (kg) 342 77 767 176 ns M 12 ns 768 774 ns
‘Shoulder weight (kg) 341 12.05 12.04 12.06 ns 12.04 12.06 ns 1213 11.97 -

Meat Quality (loin)
Boar Group Feeding Program Gender
Trait N overall |\t MF+ signf | STD LUNE signf | C F signif
Mean
Ultimate pH 153 555 5.56 5.55 ns 5.56 5.55 ns 5.54 5.56 Ns
Minolta L* 153 46.95 46.33 47.57 ns 46.79 47.11 ns 46.85 47.04 ns
Minolta a* 153 6.62 6.53 6.71 ns 6.49 6.76 ns 6.66 6.58 ns

& Minolta b* 153 1.88 1.65 2.10 - 170 205 1.89 1.86 ns

E Colour score (points) 153 2.80 2.87 273 ns 282 278 ns 269 291 -

% Drip loss (%) 153 1.08 1.13 1.09 ns 1.19 1.03 ns 1.07 0.95 -

g Fat hardness 153 23.48 23.80 23.16 ns 2288 24.08 ns 24.60 2236 ns
Marbling score (points) 153 249 2.36 262 - 228 2.70 261 237 -
Chemical IMF (%) 319 235 214 257 - 2.04 266 255 215 i
‘Shear Force (g) 82 1936 1945 1928 - 2020 1851 1894 1978 -
Ultimate pH 340 5.54 5.54 5.55 ns 5.54 5.55 ns 5.54 5.55 ns
Minolta L* 343 53.54 53.63 53.44 ns 53.22 53.85 54.02 53.05 -
Minolta a* 342 463 4.46 4.80 ns 454 4.72 ns 4.75 4.51 ns

= Minoita b* 343 7.32 7.28 7.36 ns 719 744 7.56 7.07 -

.:- Colour score (points) 344 347 342 3.53 ns 3.49 3.46 ns 343 351 ns

g Drip loss (%) 343 549 5.77 5.20 ns 5.26 572 ns 579 518 .

&  Fat hardness 335 48.82 49.48 48.16 ns 4719 50.41 44.77 52.57 .-
Marbling score (points) 344 248 227 27 - 237 259 254 243 ns
Chemical IMF (%) 302 1.82 1.63 203 163 203 2,04 1.62 i
Shear Force (g) 82 2225 2327 2121 2233 2185 (not estimable)

Significance level: ns=not significant (P>0.05), *:P value<0.05; **: P value<0.01; ***P value<0.001
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SENSORY RESULTS

Western Trial

Eastern Trial

Standard feed Special feed Standard feed Special feed
Boar Group High IMF  Low IMF  High IMF  Low IMF  High IMF  Low IMF High IMF Low IMF
Number of loins 20 20 20 20 15 15 14 11
Cooked Pork Aroma Intensity 5.68 5.82 5.85 5.83 5.28 5.18 522 5.27
Initial Juiciness 5.34a 5.28a 5.74b 5.43b 5.21a 5.25a 571b 5.55b
Initial Tenderness 5.56a 5.61a 5.92b 5.71a 5.39a 5.40a 5.87b 5.45a
Overall Juiciness 5.31a 5.25a 5.58b 5.36a 5.10a 5.08a 5.51b 5.41b
Overall Tendemess 5.51a 5.56a 5.87b 5.71b 5.47a 5.33a 5.83b 5.42a
Connective Tissue 4.95 5.03 5.09 5.10 5.06 5.05 5.43 5.08
Pork Flavour Intensity 5.26 5.43 5.47 5.50 5.16 5.14 5.32 5.19
Overall Palatability 4.76a 4.69a 5.02b 4.85b 4.30a 4.26a 4.62b 4.29a

CONCLUSIONS

* The special feed increased loin IMF by +0.4 to +0.6%,
increased backfat by 1 to 2 mm and decreased lean depth
by 2 to 4 mm. It also decreased growth rate by 40 to 50
g/day.

» Using boars with high IMF EBVs allowed increasing loin IMF
by 0.3 to 0.5% in these trials without any adverse effects on
growth and carcass quality.

* Pork from the most marbled group (produced with boars
with high potential for IMF and using a special feeding
program) was evaluated by a sensory panel as more tender
and palatable than pork from the other three groups.

» The project provided valuable information about the effect of
genetics and management (especially feeding) on marbling
levels in pork loins.
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