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Effects of the Energy Level of the Finisher Diet on Growth
Efficiency and Carcass Traits of ‘High’-Market Weight Pigs
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ABSTRACT

The aim of the present study was to determine the effects of a low-energy finisher diet on feed and
growth efficiencies and carcass traits of ‘high’-market weight (MW) finishing pigs and thereby to
extrapolate optimal dietary energy level for the high-MW swine. A total of 160 (Yorkshire x Landrace) x
Duroc-crossbred finishing gilts and barrows weighing approximately 90 kg were fed a low-energy (3,200
kcal DE/kg) diet (LE) or control (3,400 kcal) diet (CON) ad libitum in 16 pens up to 135- and 125-kg
live weights, respectively, at which the animals were slaughtered and their carcasses were analyzed [2
(sex) x 2 (diet) factorial experimental design]. Average daily gain, average daily feed intake and feed
efficiency did not differ between the two sex or diet groups. Backfat thickness was less (P<0.05) in LE
(22.4 mm) than in CON group (24.3 mm) in gilts, but not in barrows (24.4 + 0.4 mm). The percentage
of C- & D-grade carcasses was over 90% because of the ‘over-weight’ problem in gilts, whereas in
barrows, percentages of A plus B grades and C plus D grades were 79% and 21%, respectively. The yield
percentage of each trimmed primal cut per total trimmed cuts (w/w) did not differ between the two sex or
diet groups. Physicochemical characteristics of longissimus muscle including color (lightness and redness),
pH, drip loss and chemical composition, which overally were within the range of normal carcass, also did
not differ between the two sex or diet groups. In conclusion, both LE and CON are judged to be
adequate for the high-MW swine during the latter finishing period. If fat deposition of a given herd of
high-MW pigs needs to be suppressed by a dietary treatment, the energy content of the diet will have to
be reduced to a level lower than 3,200 kcal DE/kg.
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Table 1. Chemical composition of the control and low-energy diets (as-fed basis)

Item Control diet Low-energy diet

Ingredients (%)
Corn 58.10 52.12
Wheat 15.00 10.00
Wheat bran — 14.60
Soybean meal (40%) 14.52 7.80
Soybean meal (44%) 5.00 9.50
Limestone 0.74 0.97
Dicalcium phosphate (18%) 0.71 0.33
Salt 0.25 0.30
Vitamin premix® 0.10 0.10
Mineral premix” 0.10 0.10
Animal fat 131 —
Liquid molasses 4.00 4.00
L-lysine 0.18 0.18

Calculated chemical composition
DE (Mcal/kg) 3.40 3.20
Crude protein (%) 155 155
Lysine (%) 0.90 0.90
Crude fat (%) 3.83 2.70
Crude fiber (%) 294 3.84
Crude ash (%) 431 4.39
Ca (%) 0.60 0.60
P (%) 0.45 0.45

®

Provided per kg of diet: 8,100IU vitamin A, 1,200IU vitamin Ds, 45IU vitamin E, 2.25mg vitamin K, 1.5mg

thiamin, 0.6mg riboflavin, 2.55mg pyridoxine, 0.03mg vitamin B, 19.5mg pantothenic acid, 39mg niacin,

0.09mg biotin & 0.75mg folic acid.

b Provided per kg of diet: 102.7mg FeSO,, 0.442mg CoSOs 67mg CuSO. 54.18mg MnSO. 69mg ZnSO:,

0.546mg CalO; & 0.338mg Na,SeOs.
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Table 2. Growth performance and carcass record of ‘high’-market weight pigs

Gilts Barrows Significance
Item Control Low-E Control Low-E S, sex;
Diet® Diet’ Diet® Diet’ Pooled SE E), diet)
Initial wt (kg) 93.0 93.6 89.7 90.2 0.94 S**
Final wt (kg) 1355 135.3 124.8 1241 0.7 S**
ADG (kg) 0.80 0.82 0.75 0.79 0.02
ADFI® (kg) 2.94 291 2.90 3.03 0.10
Gain:feed" 0.268 0.274 0.255 0.254 0.008
Backfat® (mm) 24.3 22.4 24.0 24.7 0.6 SxD*
Carcass wt, (%) 102.3 101.3 929 92.6 0.6 S**
Dressing (%) 755 74.9 745 74.6 0.3 S*
Distribution of carcass grades’, %
A-grade 13 43.8 - N/A
B-grade 7.7 35.0 - N/A
C-grade 154 17.5 - N/A
D-grade 75.6 3.8 — N/A

#* Contained 3,400 and 3,200 kcal DE/kg, respectively. Data are means of 40 animals, unless indicated otherwise.
° Pen was the experimental unit (n=4 in each sex x diet combination).

¢ Adjusted for 135- and 125-kg live weights in gilts and barrows, respectively.

Data of the control and low-E diet groups were pooled in each sex, because there was no significant
difference between the two diet groups within each sex.

N/A, not applicable.

*P<0.05; **P<001.
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Table 3. Yields of primal cuts of the ‘high’-market weight gilts and barrows

Gilts Barrows Significance
Item Control Low-E Control Low-E (D, diet;
Diet* Diet’ Diet* Diet’ S, sex)

Total lean® (kg) 55.8+1.7 58.1+1.0 528114 54.3+1.0 S*
Yield of lean” (%) 41.4+1.1 42.9+0.6 42.2+1.0 43.3+0.7
Yield percentage of the primal cut

Picnic 18.1+0.6 16.6+0.4 17.310.5 16.610.4

Shoulder 8.7£0.5 8.410.3 8.910.4 8.310.3

Loin 12.0+0.9 14.1+0.5 13.840.7 13.240.5

Tenderloin 2.0+0.3 1.9+0.2 1.940.1 1.8+0.2

Rib 8.0+0.3 8.240.2 8.310.3 7.940.2

Belly 20.8+0.9 20.4+0.5 21.9+0.8 21.5+0.5

Ham 30.4+14 30.3+0.8 28.8+1.2 30.7+£0.9

Total 100.0 100.0 100.0 100.0

2 Contained 3,400 and 3,200 kcal DE/kg, respectively. Data are means = SE of 3, 9, 4 and 8 animals from the
left to the right column.

° Total weight of the seven trimmed primal cuts.

 Total lean weight divided by carcass weight.

*P<0.05.

Table 4. Physicochemical characteristics of the longissimus muscle (loin) of the ‘high’-market
weight gilts and barrows

Gilts Barrows Significance
Item Control Low-E Control Low-E (S, sex;
Diet* Diet” Diet* Diet’ D, diet)

Muscle color

CIE L* 56.0 £2.8 575 1.6 57.8 x2.4 59.4 +1.7

CIE a* 9.73+1.07 8.97+0.62 9.83+0.93 10.26+0.66
Color of the backfat adjoining the longissimus muscle

CIE L* 78.7 £1.5 78.5 0.9 78.9 £1.3 78.6 +0.9

CIE b* 5.29+0.60 5.29+0.35 4.45+0.52 4.76+0.37
pH-24h 5.60+0.03 5.59+0.02 5.57+0.02 5.57+0.02
Drip loss (%) 3.49+0.80 3.51+0.46 4.27+0.69 2.45+0.49
Chemical composition

Moisture 73.1 105 72.8 0.3 72.3 105 73.0 0.3

Crude fat 2.16+0.33 2.65+0.19 2.19+0.28 2.65+0.20

Crude protein 22.2 +0.5 22.3 +0.3 219 +04 22.1 +0.3

** Contained 3,400 and 3,200 kcal DE/kg, respectively. Data are means + SE of 3, 9, 4 and 8 animals from
the left to the right column.
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Table 5. Growth performance, yields of primal cuts and physicochemical characteristics of
the longissimus muscle (loin) of the ‘high’ market weight pigs: pooled results of
three farms obtained from as many studies including the present one

Item Gilts® Barrows® Si?sn igaggz)e
Growth performance
Initial wt (kg) 915 06 (90.4~93.6) 90.3 0.6 (89.1~915) Sxf**
Final wt (kg) 1321 05 (128.9~135.3) 126.8 0.6 (124.1~1305) S**, SxF**
ADG (kg) 0.81 +0.01 (0.80 ~0.82) 0.81 +0.01 (0.79 ~0.83)
ADFI (kg) 3.21 +0.05 (2.91~3.48) 3.38 +0.05 (3.03 ~3.58) S*, F**
Gain:feed 0.243+0.004 (0.221~0.274)  0.233£0.004 (0.220 ~0.254) Fr*
Backfat depth® (mm) 219 +04 (21.5~22.7) 248 +04 (235~25.38) S**
Yields of total lean and major primal cuts
Carcass wt (kg) 996 04 (97.1~101.3) 949 +04 (92.6~98.7) S**, Sxp**
Dressing (%) 753 +0.2 (749~759) 748 +02 (743~756) S* F* Sxpx*
Total lean (kg) 576 +04 (55.8~59.1) 545 +04 (543~54.8)  S** F* SxF*
Yield of lean (%) 435 0.3 (42.8~44.9) 431 +03 (42.3~438) Fex
Percentage of picnic 165 01 (15.9~17.0) 16.6 0.1 (16.0~17.3) F*
Percentage of loin 136 0.2 (129-~14.1) 13.0 0.2 (125~135) S*, F**
Percentage of belly 205 +0.2 (20.0~21.2) 212 +0.2 (20.5~21.6) S*, F**
Percentage of ham 31.0 +0.3 (30.3~319) 31.0 #0.3 (30.7~3L3)
Physicochemical characteristics of the longissimus muscle
CIE L* (lightness) 53.7 +0.6 (48.5~57.5) 534 +0.7 (49.2~59.4) e
CIE a* (redness) 7.87 +0.26 (7.03 ~8.97) 8.49 +0.27 (7.01~10.26) F*
Moisture (%) 738 +0.2 (72.8~74.6) 734 02 (72.7~746) Fr* Sxf*
Crude protein (%) 224 01 (22.3~226) 224 01 (221~227)
Crude fat (%) 2.39 +0.09 (1.66 ~2.81) 247 +0.10 (1.68 ~3.10) Fr*

a

Data, which represent means + SE, are pooled results of three farms involving a total of 288 animals which

had received the low-energy diet containing 3,200 kcal DE/Kkg in three studies. Market weights were 135 and
125 kg in gilts and barrows, respectively, in this and companion [Park et al. (¥ %), 2007] studies; in a
previous study [Lee et al. (°] ), 2006] whose results also have been pooled in this table, market weight
was 130 kg in both sexes. Indicated in each parenthesis is the range of means of the three farms.

®S & F, sex and farm, respectively.
¢ Adjusted for 130-kg live weight.
*P<0.05; ** P<0.01.
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