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The aim of this study was to investigate the 

effect of single-sex (barrows or gilts) and 

mixed rearing on growth performance, 

backfat thickness and meat quality in 

crossbred [(Landrace × Yorkshire) × Duroc] 

growing-finishing pigs. A total of 120 pigs 

were used in this 15-wk growth trial. Pigs 

were allotted to 3 treatments based on their 

initial BW (10 replications; 4 pigs per pen). 

The treatments included: TRT1: mixed 

rearing (2 barrows and 2 gilts per pen); 

TRT2: barrows; TRT3: gilts. There was no 

significantly difference in growth 

performance between barrows, gilts and mix 

reared during the growing-finishing period 

(P>0.05). Barrows had significantly higher 

backfat thickness than gilts throughout the 

entire trial (P<0.05). Additionally, the meat 

quality were similar between sexes (P>0.05). 

Key word: sex, backfat thickness, growing-

finishing pigs. 

 

It is well established that the porcine growth 

performance, carcass traits and meat quality 

are influenced by breed, sex, genotype, diet 

and management (Ellis et al., 1996; Unruh et 

al., 1996). Regarding the sex effect, barrows 

grew faster and had lower feed conversion 

ratio than gilts have been demonstrated by 

previous studies (Leach et al., 1996; 

Augspurger et al., 2002; Morales et al., 

2011). Meanwhile, Friesen et al. (1994) and 

Ellis et al. (1996) reported that carcass yield 

was greater for gilts than castrates. Evidence 

for gender differences in fatty acid (FA) 

composition and fat deposition in pigs has 

been also obtained (Lebret and Mourot, 

1998), e.g. castration is associated with 

increased fat deposition (Peinado et al., 

2008). The FA composition, is known as an 

important factor that influence pork quality. 

Although there were numerous previous 

studies comparing the influence of barrows 

and gilts on performance, carcass traits and 

meat quality of heavy pigs, lack of available 

information specific to the entire growing-

finishing period. In addition, other scientific 

literature brings about contradictory results 

about sex effect in pigs (Latorre et al., 2003; 

Jaturasitha et al., 2006). Furthermore, 

comparison studies on single-sex and mixed 

rearing (barrows and gilts) are scarce. 

Therefore, the objective of the present trial 

was to study the effect of single-sex 

(barrows or gilts) and mixed rearing on 

growth performance, backfat thickness and 

meat quality in crossbred [(Landrace × 

Yorkshire) × Duroc] growing-finishing pigs. 

 

MATERIALS AND METHODS 

Animal care and data collection procedures 

for the present study were approved by the 

Animal Care and Use Committee of 

Dankook University. 

Experiment design, animals, and housing 

A total of 120 crossbred pigs [(Landrace × 

Yorkshire) × Duroc] with an average initial 

BW of 27.6 ± 2.38 kg were used in this 15-

wk growth trial. Pigs were allotted to 3 

treatments based on their initial BW (10 

replications; 4 pigs per pen). The treatments 

included: TRT1: mixed rearing (2 barrows 

and 2 gilts per pen); TRT2: barrows; TRT3: 

gilts. The corn-soybean meal based diets 

were formulated to meet or exceed the NRC 

(2012) nutrient requirements (Table 1). All 

the pigs were housed in an environmentally 

controlled room with a slatted plastic floor. 

Throughout all the experimental period, each 

pen was equipped with a 1-sided self-feeder 

and a nipple waterer to allow the pigs ad 

libitum access to feed and water. 
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Data and Sampling Collection 

Individual pig body weight (BW) and feed 

intake were measured on the initial, 5 week, 

10wk and 15wk of the experiment to 

monitor average daily gain (ADG), average 

daily feed intake (ADFI) and feed 

conversion ratio (FCR). The backfat 

thickness (6 cm off the midline at the 10th 

rib) were measured using a real-time 

ultrasound instrument (Piglot 105; SFK 

Technology, Herlev, Denmark). 

At the final day of the trial, all pigs were 

slaughtered at a local commercial slaughter 

house. After slaughter, the carcasses were 

weighed and backfat thickness was 

measured. Then chilling at 2 °C for at least 

24 h, one 2.54-cm-thick longissimus muscle 

(LM) sample was obtained at the10th rib 

(right side of the carcass). Sensory 

evaluation (color, marbling, and firmness 

scores) was conducted according to the 

NPPC (1991) standards at an ambient 

temperature of 25 °C. Immediately after the 

subjective tests were determined, the 

lightness (L*), redness (a*), and yellowness 

(b*) values were measured at 3 locations on 

the surface of each sample using a chroma 

meter (Model CR-410; Konica Minolta 

Sensing, Inc., Osaka, Japan). At the same 

time, duplicate pH values of each sample 

were directly measured using a pH Meter 

(Model AR25, Fisher Scientific, Pittsburgh, 

PA, USA). The water holding capacity 

(WHC) was measured based on the methods 

described by (Kauffman et al., 1986). 

Briefly, a 0.3 g sample was pressed at 3,000 

psi for 3 min on a 125-mm-diameter piece of 

filter paper. The areas of the pressed sample 

and the expressed moisture were delineated 

and then determined using a sensor 

(Digitizing Area Line Sensor, MT-10S; M.T. 

Precision Co. Ltd., Tokyo, Japan). The ratio 

of water:meat area was calculated, giving a 

measure of WHC (a smaller ratio indicates 

increased WHC). The LM area was 

measured by tracing the LM surface at the 

Table 1. Ingredient composition of experimental diets (as-fed basis). 

Items Growing stage Finishing stage 

Ingredient, %   

Corn
 

70.22 76.50 

Soybean meal 22.07 16.40 

Corn gluten    3.00    3.00 

Tallow 2.76 2.31 

Tricalcium phosphate 0.65 0.49 

Salt 0.20 0.20 

Limestone 0.70 0.74 

Ethoxyquin
 

0.05 0.05 

L-lysine-HCL 0.05 0.01 

Vitamin premix
1
 0.20 0.20 

Mineralpremix
2
 0.10 0.10 

Total
 

100.00 100 

Calculated composition   

ME, kcal/kg 3400 3400 

CP, % 17.00 15.00 

Lys, % 0.90 0.70 

Calcium, % 0.55 0.50 

Total phosphorus, % 0.50 0.45 
1
 Provided per kg of complete diet: 11,025 IU vitamin A; 1,103 IU vitamin D3; 44 IU 

vitamin E; 4.4 mg vitamin K; 8.3 mg riboflavin; 50 mg niacin; 4 mg thiamine; 29 mg d-

pantothenic; 166 mg choline; 33 μg vitamin B12.
 

2 
Provided per kg of complete diet: 8 mg of Mn (as MnO2); 60 mg of Zn (as ZnSO4); 5 mg 

of Cu (as CuSO4·5H2O); 40 mg of Fe (as FeSO4·7H2O); 0.3 mg of Co (as CoSO4·5H2O); 

1.5 mg of I (as KI); and 0.15 mg of Se (as Na2SeO3·5H2O).
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10th rib, which was determined using the 

aforementioned sensor. Drip loss was 

measured using approximately 4.5 g of meat 

sample according to the plastic bag method 

described by Honikel (1998). Cook loss was 

determined as described previously by 

Sullivan et al. (2007). 

Statistical analyses 

All data were subjected to the GLM 

procedures of SAS (SAS Inst. Inc., Cary, 

NC, USA). Each pen served as the 

experimental unit. Duncan’s multiple range 

test was used to compare the means of the 

treatments. Variability in the data was 

expressed as the pooled standard error (SE) 

and a P<0.05 was considered to be 

statistically significant. 

 

RESULTS AND DISCUSSION 

The results of sex effect on growth 

performance were described in Table 2. 

Both single-sex group (barrows or gilts) and 

mixed rearing group showed similar growth 

performance (BW, ADG, ADFI, FCR) 

throughout the entire growing-finishing 

period (P>0.05). Which is in agreement with 

Table 2. Effect of sex on growth performance in growing-finishing pigs. 

Items Barrows and gilts Barrows Gilts SE 

Body weight, kg     

Initial 27.8 27.5 27.4 1.0 

5 wk 54.3 54.4 54.1 1.0 

10 wk 81.9 82.8 82.3 1.2 

15 wk 108.8 110 108.8 1.2 

0-5 wk     

ADG, g 756 768 762 15 

ADFI, g 1744 1753 1758 26 

FCR 2.34 2.29 2.32 0.1 

5-10 wk     

ADG, g 889 917 909 17 

ADFI, g 2374 2377 2371 19 

FCR 2.68 2.60 2.61 0.05 

10-15 wk     

ADG, g 843 851 828 18 

ADFI, g 2729 2775 2728 23 

FCR 3.24 3.26 3.29 0.08 

Entire growing-finishing period     

ADG, g 826 842 830 21 

ADFI, g 2265 2284 2269 30 

FCR 3.04 2.98 2.99 0.07 

 

Table 3. Effect of sex on backfat thickness in growing-finishing pigs. 

Items Barrows and gilts Barrows Gilts SE 

Initial 10.1 10.3 10.6 0.2 

5 wk 13.1ab 13.8a 13.0b 0.3 

10 wk 14.8ab 15.5a 14.6b 0.3 

15 wk 17.2ab 18.3a 16.7b 0.4 
a,b 

Means in the same row with different superscripts differ (P<0.05). 
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revious studies conducted by Ellis et al. 

(1996) and Ntawubizi et al. (2009), who 

demonstrated that there was no difference in 

ADG and final BW between barrows and 

gilts. This absence in growth rate suggested 

that estrogen, the female sex hormone, has 

only a slight effect to increase body 

metabolism and growth rate (Goodman, 

2010). On the contrary, the greater daily 

growth in castrated males than in females 

because of the greater daily feed intake was 

mentioned in several available literature 

(Kanis et al., 1990; Augspurger et al., 2002; 

Latorre et al., 2004; Morales et al., 2011). 

These discrepancies may be due to different 

conditions of single experiments, the 

different breed and sire line used could be 

also explained the inconsistent results. For 

instance, among the positive reports, the 

Pietrain × Large White sires were used by 

Latorre et al. (2004), but the crossbred pigs 

used in the current study from Duroc sires 

mated to Landrace × Large White dams. 

Latorre et al. (2003 a; b) reported that the 

terminal sire line are responsible for the 

performance difference in pigs. Notably, the 

present study found that the mixed rearing 

not affected the growth performance, this 

may be attributed to there was no much 

sexual activity of the castrated males 

compared with entire male pigs. 

Unfortunately, the information about the 

influence of single-sex and mixed rearing 

(barrows and gilts) on performance in pigs is 

limited, so no direct comparison could be 

made with other studies. Additionally, the 

similar sex effect was observed in both 

growing and finishing period, therefore, we 

assumed that the age and sex may be no 

interaction effect in growing-finishing pigs. 

However, further researches in different 

populations are needed to determine this 

hypothesis. 

The backfat thickness are presented in Table 

3. The barrows had higher backfat thickness 

than gilts was observed in this study 

(P<0.05). Which is consistent with the 

reports by Latorre et al. (2004) and Morales 

et al. (2011). According to Nold et al. 

(1997), testosterone is known to promote 

muscle growth, so that, when it is lacking as 

in barrows, energy is transferred to fat tissue 

at a higher rate. This can explain the 

significant differences between barrows and 

gilts. 

As shown in Table 4, the meat quality 

parameters did not significantly differ 

among groups (P>0.05). Which is similar to 

Table 4. Effect of sex on meat quality in pigs. 

Items Barrows and gilts Barrows Gilts SE 

Meat color     

L* 54.72 54.87 55.08 0.32 

a* 17.05 17.17 17.26 0.12 

b* 5.62 5.63 5.71 0.13 

Sensory evaluation     

Color 3.45 3.6 3.5 0.3 

Firmness 3.4 3.45 3.3 0.2 

Marbling 3.1 3.2 3.85 0.2 

Cooking loss, % 39.92 40.26 39.34 1.35 

Drip loss,%     

d1 5.98 6.17 6.92 0.5 

d3 13.67 13.77 13.97 1.1 

d5 24.16 23.99 25.23 1.9 

d7 27.45 26.95 28.08 1.47 

pH 5.29 5.31 5.25 0.04 

LM area, cm2 49.98 50.16 50.2 0.1 

Water hold capacity, % 52.76 52.33 53.96 0.67 
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the findings of Cisneros et al. (1996); Ellis et 

al. (1996); Nold et al. (1997) and Jaturasitha 

et al. (2006). In contrast, Latorre et al. 

(2003) found that meat from castrates was 

redder and had a more intense color than 

meat from females. In fact, most researches 

indicated that meat color as determined by 

visual scores (Unruh et al., 1996), objective 

parameters (Leach et al., 1996) and 

myoglobin content (Lindahl et al., 2001), but 

is independent of gender. These conflicting 

results may be explained by the genetic 

propensity for meat quality of pigs used 

among the experiments. 

In conclusion, growth performance did 

not differ between barrows, gilts and mix 

reared during the growing-finishing period. 

Barrows had significantly higher backfat 

thickness than gilts throughout the entire 

trial. Additionally, the meat quality were 

similar between sexes. 
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