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The effect of including pea in diets for growing-finishing pigs 

on performance and meat quality

Research Institute for Animal Production, Institute of Animal Nutrition, Nitra, Slovak 

Republic

Abstract

The aim of our study was to evaluate the effect of included pea in diets for growing and 

finishing pigs.  Pigs (30 animals) were allocated into three groups (in each group 10 

animals). The control group was fed the feed mixture K1 and K2 on the basis of soybean 

meal. The first experimental group was fed the mixture, where raw pea 15 % P1 (for 35-65 

kg LW and 30 % P2 (for 65-105 kg LW) was substituted for soybean. The second one was 

fed the mixture substituted by extruded pea at the same levels (Pe1 and Pe2). The highest 

average daily weight gain (840 g) and the lowest average food consumption per 1 kg LW 

were in the experimental group with extruded pea (Pe2). In the experimental group with 

raw peas was the average daily weight gain (760 g) higher than in the control group (730 

g). Differences were detected of growth performance in total feed consumption, live weight 

gain (P<0.05), daily gain and feed consumption per kg of LW gain (P<0.01). In carcass 

characteristics were found differences (P<0.01) only in slaughter weight. No differences 

(P>0.05) in chemical composition and meat quality were observed among experimental 

groups. In conclusion, peas can be included in diets for growing -finishing pigs at levels 15 

% during the growing phase and 30% during the finishing phase. Diets containing peas 

need to be fortified with synthetic amino acids to balance the composition of the diet. 
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Introduction

Pea (Pisum sativum L.) is usually included in animals diets for its many attributes-

energy, digestibility, palatability (Chrenková et al., 2001). The protein profile of peas 

is characterized by a high lysine content (7.3 % of crude protein in pea), relative 

deficiency in sulphur amino acids and tryptophan (Gatel. 1994) and more 

antinutritive compounds than soybean (Chrenková et al.,1998).

A number of studies have illustrated excellent performance when raw peas are 

used in growing-finishing diets. Nutritive value is possible to improve by heat 

processing – extrusion (Gatel et al., 1991; Brand et al., 2000; Landblom and Poland, 

1997, and others). It was our aim to evaluate effect of including raw and/or 

extruded peas in rations for growing-finishing pigs.
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Material and methods

The quality of the diets for fattening pigs was tested in a feeding trial on 30 pigs. 

The trial was divided for 2 periods – growing (from 35 to 65 kg LW) and finishing 

(from 65 to 105 kg LW). The main source of protein in the diets (K1. K2) of control 

groups for both periods was soybean meal. 

In experimental groups of growing period was soybean meal partly replaced with 

15 % raw peas (P1) and/or 15 % extruded peas (Pe1) of Slovak varieties Achat and 

Svit. 1:1. Technological parameters of extrusion were: tension 40 bar, temperature 

130 °C, attendance time 20 – 25 s). The pigs in finishing period were fed diets with 

total substitution 30 % raw peas (P2) and/or 30 % extruded peas (Pe2) for soybean 

meal. The composition of the diets is presented in Table 1.  Amino acids of diets 

were balanced according to current Slovak recommendation ( ). 

Pigs were fed ad libitum and had free access to water. Pigs were weighted at the 

beginning of the experiment and than every two weeks. Consumption of the diets 

was recorded daily. Growth and finishing performance of pigs were monitored 

and results are in table 4. Once the animal achieved live weight of 103 kg (on 150 –

165 day of age) they were slaughtered. After slaughtering, we determined the 

parameters of fattening capacity, carcass value and meat quality. Physical 

characteristics and chemical composition were determined in musculus longisimus

dorsi by standard methods according to the STN 57 0185. 

The nutrients digestibility and utilization of all experimental diets were tested in 

the balance trials on 9 pigs placed in individual balance cages. Diets K1, P1 and Pe1 

were fed to animals (3 animals per diet) during grower period, diets K2, P2 and 

Pe2 were fed during finishing period. The balance trials lasted 5 days. 

The experimental data were processed by the analysis of variance and F-test. 

Table 1 Composition of feed mixtures

Components in% K1 P1. Pe1 K2 P2. Pe2

Wheat 40.4 31.5 41.2 26.9

Barley 20.0 20.0 28.5 20.0

Maize 20.0 20.0 20.0 20.0

Soybean meal 15.4 8.9 7.4 -

Rape-seed oil 0.8 1.1 - 0.2

Premix- 3.4a 3.5b 2.9c 2.9d

Native pea - 15.0 - 30.0

Extruded pea - 15.0 - 30.0

a100 g contained: 0.350 g L- lysine.HCl  98; 0.005 g DL- methionine 99; 0.089 g L-

threonine 98; 1.478 g DCP; 0.825 g limestone; 0.388 g fodder salt.

b100 g contained : 0.357 g L- lysine.HCl  98; 0.032 g DL- methionine 99; 0.126 g L-

threonine 98; 0.026g L- tryptophan; 1.473 g DCP; 0.859 g limestone; 0.387 g fodder 

salt.
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c100 g contained: 0.353 g L- lysine.HCl  98; 0.075 g L- threonine 98; 1.479 g DCP; 

0.466 g limestone; 0.340 g fodder salt.

d100 g contained: 0.220 g L- lysine.HCl  98; 0.020 g DL- methionine 99; 0.083 g L-

threonine 98; 0.028g L- tryptophan; 1.404 g DCP; 0.543 g limestone; 0.334 g fodder 

salt.

Results

Table 2 Nutrients content (g/kg DM) and ME in diets

K1 P1 Pe1 K2 P2 Pe2

Nutrients (n=9)

x

sx ±
x

sx ±
x

sx ±
x

sx ±
x

sx ±
x

sx ±

Dry matter 880.2± 4.6 882.0± 4.3 886.8± 5.8 872.0± 2.2 877.1 ±2.1 874.6±8.3

Crude protein 197.7±1.8 190.1±8.5 180.4±11.6 174.9 ±2.8 164.9±6.4 171.5±1.9

Crude fibre 36.1±4.6 34.2±2.6 33.3±1 38.6±1.7 41.4±3.9 45.0±3.9

Crude fat 31.7±0.6 32.6±1.8 31.9±1.7 20.9±1.1 21.3±1.1 20.3±1.2

Lysine 11.1±0.9 11.0±0.71 11.8±0.48 9.1± 0.3 10.1±0.1 9.6±0.8

Methionine 2.8±0.05 2.8±0.02 2.8±0.07 2.0± 0.04 2.1± 0.02 2.2±0.2

Cystine 2.8± 0.01 2.6± 0.04 2.6± 0.03 2.4± 0.01 2.2± 0.02 2.2±0.15

Threonine 7.7±0.34 7.5±0.11 8.2±0.34 6.5± 0.1 6.5± 0.2 6.2±0.7

Calcium 6.9± 2.2 7.1± 1.7 7.0± 3.03 4.4± 0.7 5.7± 0.8 6.0±0.8

Phosphorus 6.1± 0.7 6.0± 0.5 5.8± 1.1 4.7± 0.6 5.3± 0.4 5.3±0.2

ME (MJ/kg DM) 15.22 15.29 15.26 12.33 12.40 12.41

K1, K2-control feed mixture with soybean meal; P1, P2-experimental feed mixture 

with 15%. 30% raw peas; Pe1, Pe2-experimental feed mixture with 15%, 30% 

extruded pea

Table 3 Nutrients digestibility (%)

K1 P1 Pe1 K2 P2 Pe2
Parameter

(n=3)

x

sx ±
x

sx ±
x

sx ±
x

sx ±
x

sx ±
x

sx ±

Dry matter 87.6±2.38 86.6±2.19 86.6±0.02 88.5±0.01 88.9±0.01 89.0 ±0.01

Crude protein 87.1±3.11 85.3±2.95 82.1±3.33 86.2±0.02 86.3±0.01 86.7±0.01

Crude fibre 39.8±7.94 46.4±10.78 41.6±13.53 53.4±0.02 61.8±0.03 71.3±0.10

Crude fat 73.5±5.16 64.5±5.56 60.2±4.9 51.6±0.07 59.3±0.01 52.9±0.04

NFE 93.0±1.17 92.6±1.35 93.2±0.92 94.2±0.01 93.9±0.01 94.2±0.01

Ash 58.8±9.69 54.4±4.41 57.2±3.65 51.0±0.05 53.1±0.03 52.0±0.06

Organic matter 89.3±1.95 88.3±2.08 88.3±1.94 90.2±0.01 90.5±0.01 90.6±0.01

Table 4 Growth performance during experiment 

K P Pe
Parameter

(n=10)
x

sx ±
x

sx ±
x

sx ± F-test

Initial weight (kg) 34.8±1.6 32.6±2.8 34.1±2.17

Number of experimental days 95.2±7.63 94.2±8.46 80.6±19.60
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Total feed consumption (kg) 234.9±33.50 240.1±22.19 191.6±32.46 3:1+2++

Live weight gain (kg) 68.7±2.45 71.4±3.26 64.6± 4.13 3:1+2++

Daily gain (g) 730±0.07 760±0.07 840±0.16 3:(1.2) ++

Feed consumption per kg gain (kg) to 

65 kg LW

2.82±0.38 3.15±0.77 2.53±0.33

Feed consumption per kg gain (kg)* 3.43±0.54 3.37±0.35 2.95± 0.36 3:(1.2) ++

Differences between groups + (P<0.05); ++ (P<0.01); *Feed consumption per kg gain 

(kg) in the whole experiment

K-control group; P-experimental group with raw peas; Pe-experimental group with 

extruded peas 

Table 5 Carcass characteristics of experimental pigs 

K P Pe
Parameter

(n=10)

x

sx ±
x

sx ±
x

sx ± F-test

Slaughter weight (kg) 103.2±3.05 103.3±2.83 97.0±5.87 3:(1.2) ++

Average backfat thickness (mm) 29.2±5.83 26.7±3.18 27.0±3.43

Proportion of ham (%) 20.7±1.64 21.0±1.42 21.2±0.92

Proportion of prime meaty cuts (%) 51.9±3.70 51.6±2.87 52.4±2.40

++ Significant differences between groups (P<0.01) 

Table 6 Chemical composition and meat quality from experimental pigs (n=10)

K P PeParameter

(n=10)

x

sx ±
x

sx ±
x

sx ±

Water content (g /100g) 74.0±0.37 73.9±0.44 74.0±0.53

Total proteins (g/100g) 23.5±0.27 23.4±0.34 23.2±0.26

Total fat (g/100g) 2.6±0.62 2.8±0.55 2.9±0.67

Energy (kJ/100g) 487.2±14.91 485.5±29.05 491.8±18.35

pH24 5.3±0.19 5.4±0.22 5.4±0.17

Meat colour (GÖFO) 53.0±6.35 49.7±5.42 52.1±4.72

Drip loss (g/100g) 4.3±2.55 4.9±1.81 4.4±3.08

Electric conductivity (µ/S) 3.7±0.71 3.4±0.54 3.8±0.77

P>0.05 non significant differences between groups

Discussion

Feeding peas to growing-finishing pigs showed no negative effect on growth 

performance in present experiment. Nutrients content and ME of the experimental 

diets are in table 2. The content of amino acids was balanced according to 

recommendation for growing and finishing pigs. Pigs fed diets containing 15% 

(growing phase) and 30% peas (finishing phase). performed as well as pigs fed 

diets containing soybean meal. The results are in agreement with previous results 

showing no negative effects of including up to 40% field pea in diets for growing-
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finishing pigs (Bell and Wilson. 1970; Gatel et al., 1991; Landblom and Poland, 1996). 

Provided that the diets are properly balanced, especially taking into account the 

low methionine and cystine levels in peas, then high levels of performance can be 

obtained. The highest digestibility of crude protein and of other nutrients was for 

finishing diets with substitution 30 % raw peas and/or 30% extruded pea for 

soybean meal (Table 3). Huisman et.al. (1990) has published similar pea crude 

protein digestibility to our results. O´Doherty and Keady (2000) determined that 

extruder processing of peas improved digestibility of organic matter, nitrogen and 

energy at the 40 % dietary inclusion level, but had no effects at 20 % level. One note 

of caution, pea use in the diets of young pigs is limited due to the effects of anti-

nutritive components and lower energy digestibility. For young pigs, heat 

processing has shown some benefit. We achieved very good results in pigs 

performance (Table 4). Pigs fed diets with extruded peas attained the highest daily 

weight gain and the lowest average food consumption per 1 kg (P<0.01). 

The fact is that the lean meat percentage did not differ among treatment of groups. 

It means that pigs fed diets containing peas have the same capacity for lean 

deposition as have pigs fed corn-soybean meal diets (Table 5). Therefore, the 

inclusion of peas in diets for growing-finishing pigs does not compromise carcass 

quality of pigs (Table 6). Hans (2005) achieved similar results, too.

Conclusion

Utilization of home sources of proteins could be interesting also for the pork 

producers from the economical point of view. Our results demonstrate that pea can 

be included in the feed mixture instead of soybean meal without decreasing the 

fattening capacity, carcass value and meat quality. Meat quality expressed in pH 

value, colour and electric conductivity did not show statistically significant 

differences in the studied groups. Qualitative parameters and chemical 

composition of longissimus dorsi muscle did not differ significantly. Present results 

show the suitability of 30% peas in feed mixtures fit for production of pork of good 

quality. Nutrients digestibility was the highest in experimental group with pea. It 

can be stated that proteins of pea included into the feed mixture in the place of 

soybean meals proteins has not negative effect on crude protein digestibility and 

had positive effect on parameters for fattening. Producers should not hesitate 

including pea in their diet formulation.
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