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ABSTRACT: The study was carried out to evaluate on growing pigs kept in metabolism crates, either belong-
ing to a “traditional” cross-breed (Duroc x Large White – DLW) or a local breed (Cinta Senese – CS), the digestibil-
ity and the nitrogen balance of non-conventional vegetable protein sources (field beans, pea and sunflower cake)
when compared to soybean meal. The four diets were formulated so as to supply the same crude protein amount.
CS pigs showed lower apparent digestibility coefficients (ADCs) for crude protein (81,38% vs 82,65%) and crude
fibre (35,97% vs 40,65%). Nitrogen balance was more favourable in DLW pigs (32,12% vs 19,67%) which showed a
higher nitrogen retention (+69%). With respect to the protein source, no differences were observed for nitrogen bal-
ance. Sunflower diet showed the higher ADC for ether extract (+20% compared with soybean diet). Crude fibre
digestibility was lowered in sunflower (-33%) and field beans (-13%) diets. Sunflower and field beans diets showed
the lowest gross energy digestibility coefficients. Field pea diet had the highest ADC for crude fibre (+ 12%) lead-
ing to ADCs for organic matter and gross energy comparable to those of soybean meal. It is concluded that field
bean, sunflower cake and field pea could be considered as valuable non-conventional protein sources in swine nutri-
tion.
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INTRODUCTION – The interest for outdoor rearing of pigs (according both to organic and traditional meth-
ods) has recently grown. To this aim rough and indigenous breeds, as well as skin-coloured breeds and animals
deriving from specific crossbreeds must be preferred to “traditional” pigs (Franci et al., 1998; Campodoni et al.,
2003). Due to the fact that the European Community is not self-sufficient for protein-feedstuffs production, eco-
nomic incentives are supplied to produce protein and oil crops (solvent-extracted meals have, in fact, a high protein
content). Solvent extracted meals cannot be used in organic systems (EC Reg. 1804/99). Apart from soybean, the
most common protein crops suitable for animal feeding are pea (Pisum sativum), lupin (Lupinus luteus, albus,
angustifolius) and sunflower (Helianthus annuus). In Italy the production of these latter vegetables has recently
grown together with the production of crops that are particularly apt to Italian climate such as field beans (Vicia
faba) and chickling-vetch (Lathyrus cicera). Legume seeds contain several anti-nutritional factors (ANF) which
could interfere in the digestive process of dietary component (Huisman et al., 1990). From these considerations it
may be concluded that researches on indigenous pig breeds fed non-traditional protein crops are of particular inter-
est. As above mentioned, protein crops that can be easily produced in non-intensive areas are preferable.
The trial was aimed to investigate the digestibility and the nitrogen balance of diets containing different protein
sources (field beans, pea and sunflower cake) fed to pigs either belonging to a “traditional” (Duroc x Large White)
or local (Cinta Senese) breed.

MATERIAL AND METHODS – Eight barrows (4 Cinta Senese – CS, and 4 Duroc x Large White - DLW), aged
of 6 months, were used. Due to the different growth capacity, the initial body weight differed between the two geno-
types (65 kg CS pigs and 95 kg DLW pigs). Four different iso-nitrogenous diets were tested. The main protein source
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of each of these diets was: 1) soybean meal; 2) field bean meal (Vicia faba ); 3) sunflower cake (Helianthus annuus);
4) field pea meal (Pisum sativum) (table 1). Diets were supplied on a basis of 90 g/kg of metabolic weight.

Table 1. Percent and chemical composition of the diets.

Diet Soybean Field bean Sunflower Field peas
meal cake meal meal

Cereals and cereal by-products % 84.6 74.6 71.6 71.6
Soybean meal “ 10.0 - - -
Field bean meal “ - 20.0 - -
Sunflower cake “ - - 23.0 -
Field peas meal “ - - - 23.0
Potato protein “ 2.5 2.5 2.5 2.5
Premix “ 2.90 2.90 2.90 2.90
Crude protein % as fresh 13.27 13.33 13.39 13.35
Ether extract “ 2.94 2.92 4.90 2.93
Crude fibre “ 4.35 4.57 6.88 4.46
Gross energy Kcal/kg 4247 4243 4429 4201

Pigs belonging to the same genotype were kept, in turn, in metabolism cages and fed the different diets according
to a “Latin square” design. Each in-cage period lasted of 7 days and it was preceded by a 7-day adaptation period.
Feed intake was recorded daily both during the adaptation period and the experimental phase. Faeces and urines
collection was carried out twice a day over a 5-day period. The total daily faecal yield was immediately frozen. To
avoid nitrogen volatilisation, 15 ml of an acid solution (sulphuric acid) were added to each litre of urine as suggested
by Sardi et al. (1998). Urines were sub-sampled (10% of the total daily yield) and immediately frozen. Apparent
digestibility coefficients (ADCs) and nitrogen retention were calculated from nutrients intake and excretion in fae-
ces and urines. Data were analyzed by MIXED procedure (SAS, 1999), where diets and genetic type were the fixed
effect and subject within breed  the random effect. Breed x Diet interaction was not significant and it was removed
from the model.

RESULTS AND CONCLUSIONS – Feed intake did not differ among the diets; due to the higher live weight
(126.4 vs 89.4 kg), DLW pigs had a higher feed intake (3.3 vs 2.7 kg; P<0.01). This is the reason why data on nitro-
gen balance have been expressed on the basis of animals’ metabolic weight. Nitrogen balance and apparent
digestibility coefficients are shown in table 2. CS pigs showed a higher (P<0.05) urinary nitrogen excretion leading
to a lower (P<0.01) ratio between N retained and N ingested when compared to DLW pigs. These findings are only
partially consistent with those reported by Acciaioli et al. (2003) who found significant differences for all the param-
eters involved in the nitrogen balance of swine. Nevertheless is worth to note that these authors utilized CS and
Large White pigs at a markedly lower body weight (about 60 kg) than animals used in the present trial. With
respect to nutrient digestibility, ADCs for protein and crude fibre were higher (P<0.05) in DLW pigs.
Regardless of the genetic type, the four diets did not result in any significant difference for nitrogen utilization
while, with the exception of crude protein, the comparison among the diets showed significant difference for all the
remaining ADCs. Although the diet containing sunflower cake had the highest (P<0.01) ADC for ether extract (this
fact could probably be tied to the high lipid content of such ingredient), the low ADC for crude fibre (P<0.01) result-
ed in lower ADCs for both organic matter and gross energy (P<0.01).
Also crude fibre utilization of field bean diet was lower than that of soybean meal; according to Acciaioli et al. (2003)
it is instead possible that the tannin content of field bean was responsible for the reduction of fibre digestibility.
Diet containing field pea meal showed the highest ADC for crude fibre leading ADCs values for organic matter and
gross energy comparable to those of soybean meal. According to Mariscal-Landin et al. (2002), this fact could be
related to the low level of ADL of pea meal fibre.
From our data it is concluded that, regardless of genotype (either “conventional” or local breed), field pea meal, field
bean meal and sunflower cake can be used in swine formulations tacking into account differences on fibre digestibil-
ity of such ingredients.
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Table 2. Nitrogen balance (g/d/kg pv0.75) and apparent digestibility coefficients (%) of
the diets. 

Genotype Diet
Diet CS DLW Soybean Field bean Sunflower Field pea SE

meal meal cake meal 

N intake 1.83 1.89 1.73 1.84 1.96 1.92 0.04
Faecal N 0.34 0.33 0.31 0.34 0.34 0.35 0.01
Digested N 1.48 1.56 1.41 1.50 1.62 1.57 0.04
Urinary N 1.13a 0.95b 0.97 1.01 1.10 1.09 0.04
N in excreta 1.47a 1.28b 1.28 1.35 1.44 1.44 0.03
Retained N 0.36B 0.61A 0.45 0.49 0.52 0.48 0.03
N retention / N intake 19.67B 32.12A 25.58 26.37 26.76 24.88 1.38
ADCs:
Organic matter 82.83 83.65 83.97AB 83.39B 80.16C 85.46A 0.42
Crude protein 81.38b 82.65a 81.98 81.61 82.77 81.70 0.32
Ether extract 55.60 56.21 53.55B 54.75B 64.22A 51.12B 1.06
Crude fibre 35.97b 40.65a 41.84AB 36.58B 28.01C 46.79A 1.65
Gross energy 81.64 81.33 82.32Aa 81.68Ab 78.59Bc 83.35Aa 0.39

A, B, C: P<0.01; a, b, c: P<0.05.
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