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Abstract — This study aimed to evaluate the effect of total replacement of soybean meal and corn by
Field Pea, Faba bean and triticale in feed concentrates on Sicilo-Sarde ewe’s performances.

Thirty (30) Sicilo-Sarde ewes received 1.8 kg/ewe/day of oat hay as basal diet complemented by 500 g
of one of three concentrates. The control concentrate included mainly corn and soybean meal; Faba bean
concentrate included mainly faba bean and triticale, and Field Pea concentrate included mainly field pea
and triticale. Concentrates are iso-energy and iso-protein.

The voluntary intake and ewes weights did not vary with the concentrate fed. The nature of the
concentrate had affect milk production (P<0.05), with yields of 655, 588 and 571 ml/day for ewes
received the control, Faba bean, and Field Pea concentrates, respectively. Type of concentrate did not
affect the fat and protein content (P>0.05). The highest milk lactose content was for the field pea and
triticale concentrate (3.90% £0.06), while it was similar between milks from ewes receiving Control and
Faba Bean triticale, 3.77% +0.05 and 3.66% +0.04 respectively. There were no significant differences
among lambs average daily gains from 10 to 30 days and from 50 to 70 days. Local raw resources may
be incorporated in Sicilo-Sarde sheep without limiting animal’s performances during the suckling
period.

Keywords : body weight, lamb growth, milk yield and quality, raw materials.

1. Introduction

More than half of the world’s sheep population is in developing countries. Sheep have adaptive
capacities to survive and produce in difficult environments be they humid, subhumid, arid, semi-arid
climate, high or low altitude with poor soils. This dairy sheep population is mainly farmed under an
extensive or semi-extensive management systems based on available feed resources, natural pasture,
crop residues, hay, stubble and silage. These feed resources have usually low nutritional values that
depend on scarce and irregular rainfall and degradation from excessive utilization (FAO, 1986, Rouissi
et al., 2008).

Sicilo-Sarde sheep represents the most important dairy breed in Tunisia. Sicilo-Sarde ewes management
has known significant development thanks to the increased demand for milk and cheese products that
are traditionally valuable goods in the region, increased price per unit of product and the encouragement
of the state for investment in the dairy sector led to increased flocks of the dairy sheep breed.
Consequently, deficiencies in feeds sources appear and led consequently to deficiencies in meeting
ewe’s needs during the critical period may compromise their performance. The complementation of
basal rations by an adequate concentrate may overcome this problem. Concentrates are mainly made of
expensive imported raw materials (corn and soybean). For the last few years, their prices have kept on
rising and it becomes difficult to find soybean and maize that are not genetically modified, since it is
prohibit their use of feeds in livestock farming (Rouissi et al. 2008). These reasons constitute a barrier
to livestock development. The research of local raw materials produced in the region and suitable to the
agronomic conditions, to replace soybean and corn in formulating sheep diets seems to be necessary.
A study conducted by Selmi et al. (2011), demonstrate that the effects of replacing corn and soybean
with white sorghum and faba beans in concentrate feed on milk production and quality of ewes led to
similar level of milk production (0.4 l/day), fat content and pH, in both groups. But resulted in a
significant change on the protein and lactose content (p>0.05).
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The aim of this study was to evaluate the effect of Triticale, Faba bean and Field Pea local raw materials
cultivated and produced in North Africa as a substitution for corn and soybean, on performances of
Sicilo-Sarde ewes during the suckling period.

2. Material and Methodes
The study was carried out at the animal experimental farm (Lafareg) of the regional field crops research
center in Beja Tunisia, during a period of 2 weeks of adaptation and 10 weeks of trial (treatments). The
experiment was run during the suckling period and started in September 2014 approximately 15 days
before parturition. Ewes were housed in separate compartment belonging to the experimental station.
Thirty (30) pregnant Sicilo-Sarde ewes were selected for the experiment. Each ten (10) ewes received,
individually, two equal meals a day at fixed times: 08:00 h and 15:00 h and they had free access to water.
Meals were formulated using oat hay (1.8 kg DM/ewe/day) and complemented by one of three
concentrates (500 g/ewe/day). The first group of 10 ewes (GF) received a concentrate, which included
24% Faba bean, 72 % Triticale and 4% VMC. The second group (GP) received a concentrate, which
included 26% Field Pea, 70 % Triticale and 4% VMC. And the last group (GC) received a concentrate
which included 10% barley, 43.3% corn, 25% wheat bran, 17.7% soybean meal and 4 % of sheep
mineral mixture (VMC). Concentrates are iso-energy and iso-protein.
Samples of experimental foods (concentrates and oat hay) were analyzed for dry matter (DM), organic
matter (OM), mineral matter (MM), and crude fiber (CF) according to AOAC (1999). Crude protein (N
x 6.25) was determined according to Kjeldahl method (Kjeldahl, 1883). The nutritive value of
concentrate and oat hay was calculated according to Sauvant (1981).
The quantity of feeds was recorded on a daily basis. Before the morning feeding, distributed and left-
over quantities were weighed and subtracted to measure the intake quantity of oat hay.
Milk yield was measured by emptying ewe’s udder before the morning feeding and after separating
lambs from their mothers. After 2 hours ewes were hand-milked. The recorded volume of milk was
multiplied by 12 to estimate daily milk yield. Milk samples were collected from ewes for physico-
chemical composition of milk. Different parameters were determined: fat, protein, lactose, density, pH
and freezing point by using Lactoscan (Milkotronic LTD, serial No. 4696, Hungary).
Body weight of ewes was recorded weekly through the experimental period to monitor their evolution.
Lambs also were weighed at birth and at 10, 30, 50 and 70 days. These weights were used to determine
the average daily gain (ADG) from 10 to 30 days (ADG10-30) and the average daily gain from 50 to 70
days (ADG50-70).
Statistical analyses were performed using the General Linear Model in SAS (SAS, 2000). Means of the
basal diet intake, body weight ewes, lamb’s weight and milk yield were compared by the Duncan (1955)
test. The following model was used:

Yijk = p + Ri + Eikj;
With Yijk: is the measured parameter, feed intake, milk yield, or lamb growth; u: general mean ; Ri:
diet effect and Eijk: residual errors with zero mean and a constant variance.

3. Results and Discussion
The chemical composition of experimental foods is shown in Table 1.

Table 1. Chemical composition and nutritional value of feed concentrates and oat hay

Oat hay GF GP GC

Dry matter (%) 90.01 91.1 915 89.2
Crude protein (%) 4.7 14.5 13.9 14.3
Crude fiber (%) 31 54 5.9 4.6
Mineral matter (%) 8 3.3 5.3 4.7
Organic matter (%) 92 96.7 94.7 95.3
PDIE (g/kg DM) 35 102 100 103
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PDIN (g/kg DM) 32 88 84 96
UFL (UFL/kg DM) 0.54 1.12 1.10 0.97

GF: ewes receiving faba bean and triticale concentrate; GP ewes receiving field Pea and triticale concentrate; GC ewes receiving soybean
meal and corn concentrate; PDIE: protein digested in the small intestine when rumen-fermentable energy is limiting; PDIN: protein digested

in the small intestine when rumen-fermentable nitrogen is limiting; UFL: feed unit for lactation.

During the experimental period, all of the offered concentrate quantities were consumed. Statistical
analysis showed that the voluntary intake of ewes was similar (P>0.05) among diet with averages about
1594, 1570 and 1563 g DM/ewe/day for (GC), (GP) and (GF) ewes groups (Figure 1), respectively.
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Figure 1. Evolution of oat hay intake by ewes fed with different concentrate: (GF) Faba bean and Triticale; (GP) Field Pea

and Triticale and (GC) corn and soybean.

This result corroborates with those found by Selmi et al. (2011) who showed that the local concentrate
did not affects the intake levels of ewes. Similarly, a local concentrate didn’t have influence on feed
intake of Sicilo-Sarde ewe which may be explained by the fact that oat hay intake depends not only on
the energy density of the ration but also on the body condition of ewes in late pregnancy and during
lambing (Rouissi et al., 2008). The average of daily intake increased, during the suckling period, for all
groups of ewes with a little superiority for the control group (GC). This result concord with the finding
of Hammami et al. (2014) who reported an average of oat hay intake about 1700 g DM/ewe/day for
ewes receiving a local concentrate based on faba bean and barley and for those receiving a control
concentrate.

Further, milk production increased with the total amount of dry matter intake increased with milk
production which agrees with our result reporting that (GC) group produces significantly more milk
than other groups (Drogoul et al., 2004).

Table 2. Physico-chimical characteristic of milk from ewes fed with the different concentrate: (GF) Faba bean, Triticale;
(GP) Field Pea, Triticale and (GC) corn, soybean.

Treatment
GF GP GC ESM P-Value
Milk production 588.622 (+237.85) 571.20P (+278.96) 655.05% (+231.97) 16.38 0.022
(ml/day)
Fat (%) 7.912(+1.181) 7.72% (+1.668) 7.60% (+1.350) 0.089 0.368
Protein (%) 5.502 (+0.588) 5.492(+0.711) 5.622(+0.633) 0.038 0.187
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Lactose (%) 3.66°(+0.421) 3.902 (£0.563) 3.77° (+0.434) 0.030 0.004
pH 6.622 (+£0.207) 6.63%(+0.167) 6.602(+0.189) 0.012 0.526
Density 1032.99° (+1.931) 1033.772(+1.649) 1033.36% (+2.225) 0.123 0.036
Freezing point -0.5322(+0.063) -0.5462 (+0.123) -0.535 (+0.049) 0.005 0.440

Mean values with different letters in the same row are significantly different (P<0.05). ESM: error standard mean

Milk yield was affected by the nature of concentrate (P<0.05) (Table 2). It was higher for the GC group
of ewes than that for the experimental groups (GF and GP) presumably because of different energy
sources. Corn for GC group had a rate of degradability in the rumen of about 50% while rates for triticale
in the GF and GP were around 85% (Michalet-Doreau and Sauvant, 1989; Gulmez et al., 2010).
Likewise, the soybean meal for GC had a higher rate of protein about 51% MS. While rates for faba
bean and field pea for GF and GP groups were 29%MS and 24%MS, that allowed them to produce mid-
levels milk comparable to levels allowed by soybean meal (Carrouée et al., 2003). Additionally, the
presence of anti-nutritional factors in concentrates of experimental groups (GF and GP) was marked by
the reduction in the quantity of milk produced. In fact, triticale seeds contain trypsin inhibitors and faba
beans contain condensed tannins that inhibit their digestibility compared to other cereals (Wang and
Uberschar 1990; MaisonnierGrenier et al., 2005). Significant difference milk yield levels were reported
by Rouissi et al. (2008) in Sicilo-Sarde ewes receiving a concentrate formulated by imported raw
materials and ewes receiving a concentrate formulated by local raw materials. Similar milk average was
found by Maamouri and Rouissi (2008) regardless the nature of concentrate.

The level of fat was similar for all ewes group (P>0.05). These results agreed with those reported by
Selmi et al. (2014), while, averages were slightly higher. This increase of the fat rate may be explained
by the suckling period in which this work was conducted however the cited authors worked during the
milking period. In fact, this period is characterized by the mobilization of ewe’s reserves to cover their
need that increased the content of blood in fatty acids and the high concentration of milk in the beginning
of lactation (Bocquier and Caja, 2001). Protein content of milk was also similar between all diets
(P>0.05). These results disagree with those found by Selmi et al. (2011) who showed that the comparison
between different protein sources (soybean vs faba bean) has an effect on milk protein content.
However, the lactose content was affected by the nature of raw materials (P<0.05), ewes fed with field
pea and triticale concentrate had the highest value of lactose (3.90%) comparatively to other ewes
receiving (GF) concentrate (3.66%) and those receiving (GC) concentrate (3.77%). This difference of
average could be explained by to the richness of pea in starch which is degradable carbohydrate
(Carrouée et al., 2003). Results were close to those of Selmi et al. (2011) who found that milk from ewes
fed with local concentrate as a substitution to the imported one had higher lactose content.

The physic characteristics of milk provide information on the quality of milk. The pH and freezing point
were similar between ewe’s groups (P>0.05). However, the milk density was significantly different
between diets. Selmi et al. (2011) found that the substitution of imported concentrate by a local one
affected the density of milk, showed similar trend.

The concentrate type affected the body weight of ewes (P<0.05). All ewes lost weight after lambing
until the 5th week then their body weight increased to reach stability (Figure 2). Throughout the suckling
period, body weight of ewes fluctuated between 34.62 and 30.90 kg for the GF 32.79 and 32.00 kg for
GP and 34.96 and 32.55 kg for GC ewe’s group treatment, respectively (Figure 2). All body weights of
ewes decreased following lambing which might be explained not only by the physiological status of
ewes that are forced to mobilize their body reserves to satisfy needs of production but also by the
decreasing intake capacity following lambing (Rouissi et al., 2008). Selmi et al. (2014) showed that
there were no significant differences between weights of ewes receiving diets based on local raw
materials (faba and barely ; faba and triticale).
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Figure 2. Evolution of ewe body weights fed with the different concentrate (GF) Faba bean and Triticale; (GP) Field Pea
and Triticale and (GC) corn and soybean.

The effect of the concentrates on growth performances of lambs was reported in table 3. Lamb body
weight at birth, lamb’s ADG10-30 and ADG50-70 were comparable among all groups (P>0.05). This
result is in agreement with a previous study where replacing soybean meal by faba bean did not influence
the ADG of lambs (Hammami et al., 2014).

Table 3. Effect of nature of concentrate: (GF) Faba bean, Triticale; (GP) Field Pea, Triticale and (GC) corn, soybean fed
for ewes on their lamb’s growth rate

Treatment
GF GP GC SEM  P-Value
Weight at birth (kg) 3.59(+0.593) 3.33(x0.235) 3.48(+0.381) 0.075 0.383
Average Daily Gains
(9/day)
ADG 10-30 106.83(x24.622) 107.88(+19.816) 127.92(x17.987) 4.910 0.162
ADG s0-70 88.64(+29.677)  111.93(+27.351) 83.57(x19.192) 6.012 0.118

0. =0.05. ESM: error standard mean

4. Conclusion

The substitution of imported raw materials (corn and soybean) by local raw materials (triticale, faba
bean and field pea) in the formulation of concentrated feed for ewe can maintain satisfactory
performances of the Sicilo-Sarde dairy sheep: the milk quality, the voluntary intake and the average of
daily gain from 10 to 30 days and from 50 to 70 days. Even if the milk yield and ewes body weight
tended to be negatively affected, farmers may compensate by greater income from reduced costs of feed
inputs.
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