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The feeding of waterfowl for fatty liver production is largely based on the use of completely pelleted feed. To reduce both the economic and environmental costs caused by transport and processing of feed and to respond to consumer demands for natural feeding systems, the use of whole grains has increased recently. The aim of this trial was to study the influence of 1) sequential feeding based on cereal grain and 2) cereal type (corn or triticale) during the finishing period on performance traits in male mule ducks. Present results suggest that a sequential feeding system modifies feeding behavior, growth, and body traits, and reduces feed intake during the finishing period (-6 and -10% for corn and triticale, respectively), but has no effect on performance during the overfeeding period. This system offers interesting prospects for a more sustainable rearing method, and the use of locally grown grains could reduce both the economic and environmental impacts of duck feeding.

DESCRIPTION OF PROBLEM

In poultry, cereal grains are generally ground prior to being incorporated into feed, often in the form of complete pellets [START_REF] Abdollahi | Pelleting of broiler diets: an overview with emphasis on pellet quality and nutritional value[END_REF]. In order to reduce both the economic and environmental costs caused by transport and processing of feed [START_REF] Arroyo | Environmental influence of maize substitution by sorghum and diet presentation on goose foie gras production[END_REF], and to respond to consumer demands for natural feeding systems [START_REF] Gabriel | Effects of whole wheat feeding on the development of the digestive tract of broiler chickens[END_REF][START_REF] Magnin | Managing the feeding process can contribute to broiler chicken welfare[END_REF], the use of whole grains has increased recently [START_REF] Singh | Whole grain feeding: Methodologies and effects on performance, digestive tract development and nutrient utilization of poultry[END_REF]. The reported effects 1 Corresponding author: lamothe@toulouse.inra.fr of whole grain feeding on performance of broilers are contradictory due to disparities in type and quality of grain, age of birds, and feeding regime among studies. Nevertheless, Singh et al. [START_REF] Singh | Whole grain feeding: Methodologies and effects on performance, digestive tract development and nutrient utilization of poultry[END_REF] showed that whole grain feeding could reduce feed costs and have positive effects on digestive function.

Whole grains can be used in 3 ways [START_REF] Singh | Whole grain feeding: Methodologies and effects on performance, digestive tract development and nutrient utilization of poultry[END_REF][START_REF] Noirot | Whole cereal grains in broiler nutrition: The come back?[END_REF]. In the choice feeding system, the whole cereal and the protein-rich complement (pelleted or as whole grains) are given in 2 separate feeders. In the loose mixture system, the whole cereal and the protein-rich complement are mixed in the same feeder. In the sequential feeding system, the whole cereal and the protein-rich complement are given in the same feeder but at different times of d. Noirot et al. [START_REF] Noirot | Whole cereal grains in broiler nutrition: The come back?[END_REF] indicated that, in broiler production, sequential feeding and loose mixture systems lead to performance close to those measured with a completely pelleted food.

In waterfowl reared for foie gras (fatty liver) production, choice and loose-mixture feeding systems have been previously studied. Studying the interest of loose-mix feeding systems in geese, Arroyo et al. [START_REF] Arroyo | Effects of presentation and type of cereals (corn or sorghum) on performance of geese[END_REF][START_REF] Arroyo | Influence of feeding sorghum on the growth, gizzard development and carcass traits of growing geese[END_REF][START_REF] Arroyo | The influence of loose-mix feeding on behavior, feed intake and body weight of growing geese[END_REF] showed that, when the diet contained sorghum whole grains or coarse ground corn, geese were lighter and their volume of crop was smaller at the end of the rearing period. The birds also had reduced performance during the overfeeding period. In contrast, Arroyo et al. [START_REF] Arroyo | The influence of choice feeding and cereal type (corn or triticale) during the finishing period on performance of mule ducks[END_REF] showed that, compared to completely pelleted feed, a choice feeding system reduced the feed intake while maintaining the performance of mule ducks at the end of the rearing period and after overfeeding.

Based on the separation of the energy and protein sources over time, sequential feeding offers better control of the cereal ingested. Compared to choice feeding, this feeding system is economically advantageous and efficient, as it does not require the purchase of two separate feeders [START_REF] Singh | Whole grain feeding: Methodologies and effects on performance, digestive tract development and nutrient utilization of poultry[END_REF]. However, sequential feeding remains to be validated from a practical point of view in waterfowl. Previous studies about sequential feeding concerned broilers [START_REF] Rose | Sequential feeding of whole wheat to growing broiler chickens[END_REF][START_REF] Erener | Effect of different choice feeding methods based on whole wheat on performance of male broiler chickens[END_REF][START_REF] Bouvarel | Sequential feeding programs for broiler chickens: Twenty-four-and fortyeight-hour cycles[END_REF] or laying hens [START_REF] Umar Faruk | Sequential feeding using whole wheat and a separate protein-mineral concentrate improved feed efficiency in laying hens[END_REF][START_REF] Traineau | Effects on performance of ground wheat with or without insoluble fiber or whole wheat in sequential feeding for laying hens[END_REF] but no data are available in respect to waterfowl used for foie gras production. This trial aimed to study the effects of a sequential feeding system and cereal type (corn or triticale) during the finishing period on performance in male mule ducks.

MATERIALS AND METHODS

The present study was performed in agreement with the French National Regulations for human care and use of animals for research purposes. Animals were bred at Goose and Duck Breeding Station (Coulaures, Dordogne, France), which has the experimental approval A24-137-1, and investigators were certificated by the French governmental authority for carrying out these experiments (agreement n • 31-11.43.501). Birds were killed according to the European council regulations [START_REF]Directive 1009/ 2009/EC 2009 on the protection of animals at the time of slaughter or killing, Off[END_REF].

Birds and Experimental Groups

Six hundred one-day-old male mule ducks [START_REF]Mule ducks (Cairina moschata × Anas platyrhynchos), from the commercial line Hytop[END_REF] were divided into 3 groups (4 pens of 50 birds per group). As previously described by Arroyo et al. [START_REF] Arroyo | The influence of choice feeding and cereal type (corn or triticale) during the finishing period on performance of mule ducks[END_REF], all birds were fed with a prestarter diet (AME n , 12.3 MJ/kg, CP, 22%) from one to 9 d, a starter diet (AME n 11.7 MJ/kg, CP 18%) from 10 to 52 d, and a grower diet (AME n 12.1 MJ/kg, CP 16.5%) from 53 to 57 d. The 3 experimental groups differed in the diets offered during the finishing period (58 to 87 d). In the control group (C), ducks were fed a completely pelleted diet (AME n 12.1 MJ/kg, CP 15.2%). In the Sequential Feeding with Corn (SFC) group, ducks were fed on a sequential program that consisted of corn whole seeds one day (AME n 14.4 MJ/kg, CP 7.8%) and proteinrich pellets the next day (AME n 9.9 MJ/kg, CP 22.7%). In the Sequential Feeding with Triticale (SFT) group, ducks were fed on a sequential program that consisted of triticale whole seeds one day (AME n 13.1 MJ/kg, CP 10.6%) and proteinrich pellets the next day (AME n 11.2 MJ/kg, CP 19.9%). In broilers [START_REF] Sirri | Effect of sequential feeding on nitrogen excretion, productivity, and meat quality of broiler chickens[END_REF] and laying hens [START_REF] Umar Faruk | Sequential feeding using whole wheat and a separate protein-mineral concentrate improved feed efficiency in laying hens[END_REF][START_REF] Traineau | Effects on performance of ground wheat with or without insoluble fiber or whole wheat in sequential feeding for laying hens[END_REF], sequential feeding programs are based on a 24-h cycle. However, in this trial, the sequential feeding program is based on a 48-h cycle because in fatty liver production systems, the feeding program is intended to prepare the birds for overfeeding [START_REF] Guéméné | The past, present and future of force-feeding and "foie gras" production[END_REF][START_REF] Arroyo | Effect of incorporating sugar beet pulp in the finisher diet on performance of geese[END_REF] and the access time to the diet was controlled (one to 2 h per d, depending on the moment) between 58 to 87 d. Protein-rich pellets and whole cereals were distributed according to an hourly rationing program for 2 h/d during 58 to 70 d and one h/d during 71 to 87 d. The protein-rich pellets were offered at 50% of the theoretical diet intake (even d), while cereal was offered ad libitum (odd d).

The diets used during the finishing period [START_REF]The diets were manufactured by Sud-Ouest Aliment[END_REF] met the requirements defined by Baéza et al. [START_REF] Baéza | Protein requirements for growth, feed efficiency, and meat production in growing mule ducks[END_REF]. The protein-rich pellets were formulated to meet the needs of the ducks if they consume 50% of whole seeds and 50% of proteinrich pellets during the 48-h cycle feeding program. The diet composition is shown in Table 1. [START_REF]Vitamin and mineral premix were manufactured by Sanders[END_REF]). From 88 to 98 d, ducks were overfed twice daily with the automatic dispenser "Gaveuse Mg 300" [START_REF] Dusseau | [END_REF]. The diet was given twice a daily as described by Arroyo et al. [START_REF] Arroyo | The influence of choice feeding and cereal type (corn or triticale) during the finishing period on performance of mule ducks[END_REF]. The birds used for overfeeding were chosen according to their live weight at 87 d to be representative of the live weight variability within treatment groups.

Housing and Management Conditions

From hatch to 87 d, the birds were housed in pens of 19 m 2 containing 50 male mule ducks. The pens were equipped with one drinker, 4 feeders, and outdoor access (91.5 m 2 /pen). The feeders were managed similarly in the 3 groups. Ducks had outdoor access between 07:00 and 18:00 from 23 to 87 d. From 58 to 87 d (finishing period), outdoor access was denied during the time when birds received experimental diets and, consequently, the time of outdoor access was reduced (09:00 to 18:00).

Room temperature was maintained at 28 • C from the first wk after hatch and was gradually reduced to 20 • C by 23 d, after which no heat was provided. During the overfeeding period, the 252 birds were divided into 21 pens (3 × 1m 2 for 12 ducks). Each pen was equipped with drinkers. The room was maintained at a temperature lower than 20 • C and a relative humidity below 90%.

Measurements and Analytical Methods

Birds were individually weighed at 57, 70, and 87 d after 18 h of fasting. At 98 d, BW was individually measured after 8 h of fasting. Indeed, foie gras exhibited strong weight losses during fasting, and Babile et al. [START_REF] Babilé | Réversibilité de la stéatose hépatique chez le canard mulard[END_REF] showed that, at the end of the overfeeding period, fasting should not exceed 8 h to preserve foie gras weight and quality. Mortality was recorded daily. Feed intake per pen was measured every d between 58 and 87 d. During the overfeeding period, the quantity of corn distributed was measured for each meal and mortality was recorded daily. Birds were slaughtered at 57 d (4 birds per group) and 87 d of age (16 birds per group) to study gizzard, gut, and liver development and carcass traits according to the World's Poultry Science Association methods [START_REF]World's Poultry Science Association[END_REF]. The weights of gut (small intestine, duodenum, jejunum, ileum, and cecum), gizzard, liver, carcass (eviscerated carcass with skin), abdominal fat, and breast and thigh weights (without skin and subcutaneous fat) were measured. Birds (84 ducks per group) were slaughtered at 98 d at the end of the overfeeding period, to measure the weight of fatty liver.

A commercial grading of foies gras was carried out by a specialist from the industry (EPLEFPA du Périgord, Périgueux, France), trained to classify raw foies gras according to its potential for commercial use. The livers were graded on a 3-point scale. The first point of scale represented the best commercial class, representing livers with no defects and with appropriate texture, usually used for processing as entire canned livers. The second point of scale represented livers with no defects but too heavy to be processed as entire canned livers, and the third point of scale represented livers with numerous defects, either in terms of visual appearance or texture, leading to a decreased commercial value.

Statistical Analysis

All data were analyzed according to an analysis of variance using PASW Statistics 18 (version 18.0.2, SPSS Inc., Chicago, IL). For all data, the individual duck was used as the experimental unit except for feed intake and FCR during the experimental period (58 to 87 d) in which the pen (n = 4/group), which was distributed according to a block model, was the experimental unit. Data of bird performance (BW, FCR, feed intake, and carcass composition) were analyzed including the experimental group in the model (3 levels: C, SFC, or SFT). To normalize the values of relative weight expressed as percentage, such as liver, which is expressed as % BW, data were transformed as log(x) or arcsin √ (x) when ranging between 0 and 10% prior to analysis. Means between treatments were compared using the Tukey's HSD test, except the means of intake of whole cereal and protein-rich pellets intake, which were compared using the Paired t-test. In a first analysis, the effects of blocks and its interaction with the experimental group were also included in the model. However, these 2 effects were never significant (data not shown) and were removed from the final model. Mortality and commercial grading were analyzed using the chi-squared test. Differences were treated as significant when P ≤ 0.05.

RESULTS AND DISCUSSION

Feed Intake During the Finishing Period

The effects of sequential feeding on feed intake during the finishing period (58 to 87 d) are presented in Tables 2 and3. Throughout the experimental period, in the 3 groups, all the feed offered was consumed. Feed intake differed significantly among groups only when the ducks had a restricted time access to the cereal (not when they received protein-rich pellets). Intake of C diet was significantly higher than intake of corn or triticale except on d 59 13 0.001 a-c Within a d, means with no common superscript differed at P < 0.05. 1 The individual feed intake was calculated from the intake per pen (n = 4 pens/group) and the numbers of birds in the pen during the period (50 birds per pen at the beginning of the experimental period). 2 C: Completely pelleted diet; SFC: Sequential feeding with corn whole seeds (CW) and a protein-rich pellets (PRC); SFT: Sequential feeding with triticale whole seeds (TW) and protein-rich pellets (PRT). 3 RP: rationing program for 2 h/d during 58 to 70 d and one h/d during 71 to 87 d. Only in the case of the protein-rich pellet distribution, in order to optimize the cereal consumption by the ducks, this diet was distributed also according a restricted rationing (RR) at 50% of the theoretical diet. and 87 when the intake of corn was higher than the other 2 diets, and on d 71, 75, 77, 81, 83, and 85 when the intake was similar among the 3 groups.

Total feed intake during the experimental period was significantly smaller in the SFT group than in the C group, the total feed intake in the SFC group being intermediate. The quantities of whole cereal and protein-rich pellet intake were similar between SFC and SFT groups, but the proportion of whole cereal intake was higher than the protein-rich pellet diets, whatever the type of cereal used.

At the beginning of the rationing program, the feed intake was higher in the C group than in the SFC and SFT groups. During this period, however, the whole cereal intake was higher in the SFT group than in the SFC group, while the protein-rich pellet intake was lower in this group. Within each group, whole cereal intake was higher than the protein-rich pellet intake, whatever the type of cereal used. From 71 to Table 3. Effect of the sequential feeding using whole cereals (corn or triticale) in male mule ducks on feed intake 1 (g/duck) by rationing period during the finishing period (58 to 87 d). a,b Within a row, means with no common superscript differed at P < 0.05. 1 The individual feed intake was calculated from the intake per pen (n = 4 pens/group) and the numbers of birds in the pen during the period (50 birds per pen at the beginning of the experimental period).

2 C: Completely pelleted diet; SFC: Sequential feeding with corn whole seeds and a protein-rich pellets; SFT:

Sequential feeding with triticale whole seeds and protein-rich pellets. 87 d, the feed intake was similar among the 3 groups (4,092 g,). In the SFC and SFT groups, the whole cereal intake was higher than the protein-rich pellet intake, as observed in the previous period. But the ratio whole cereal/proteinrich pellet was higher in the SFC than in the STF group (1.9 vs 1.15; Table 3). It has been shown previously that birds can naturally equilibrate their diet to meet their nutritional needs [START_REF] Emmans | Diet selection by animals: theory and experimental design[END_REF][START_REF] Forbes | Diet selection for protein by poultry[END_REF], and Hughes [START_REF] Hughes | The principles underlying choice feeding behavior in fowls with special reference to production experiments[END_REF] suggested that when poultry are given a choice, feed intake results from a compromise between the nutritional needs of the bird and the relative palatability of the food. In our experiment, at 58 d of age, the ducks switched from a grower diet in the form of pellets to the experimental diet, in the form of pellets one d and whole cereals (corn or triticale) the next d. We observed no detrimental effect of the switch on feeding behavior, contrary to the results of Arroyo et al. [START_REF] Arroyo | Influence of feeding sorghum on the growth, gizzard development and carcass traits of growing geese[END_REF] obtained in geese. On the other hand, we observed an increase in corn feed intake the d after the switch, when birds were offered whole grains for the first time. This latter result agrees with those of Arroyo et al. [START_REF] Arroyo | The influence of choice feeding and cereal type (corn or triticale) during the finishing period on performance of mule ducks[END_REF] using triticale offered in choice feeding. From 61 to 79 d of age, the ducks had a higher intake of protein-rich pellets than of whole cereal. Additionally, the intake of triticale was higher than that of corn at the beginning of the finishing period. Protein content was higher in protein-rich pellets than in whole cereal, and in triticale than in corn. Both these results support the protein need decrease with age in mule ducks and suggest that these birds are able to adapt their intake to their needs as previously shown in other species [START_REF] Emmans | Diet selection by animals: theory and experimental design[END_REF][START_REF] Forbes | Diet selection for protein by poultry[END_REF]. Other factors, such as sensory and physico-chemical characteristics of food can also explain the preference of ducks for triticale rather than for corn. Indeed, several studies previously showed that the consumption can be influenced by color, texture, particle size, or hydration capacity [START_REF] Arroyo | Effects of presentation and type of cereals (corn or sorghum) on performance of geese[END_REF][START_REF] Arroyo | The influence of choice feeding and cereal type (corn or triticale) during the finishing period on performance of mule ducks[END_REF][START_REF] Lecuelle | Feeding behaviour in turkeys with a change-over from crumbs to pellets[END_REF]. Besides, the large differences in size between whole triticale and whole corn can explain some effects on consumption of these ingredients as whole grains. Generally, when feed access was restricted on the even d and offered ad libitum on the odd d, then feed intake is higher on the Table 4. Effect of the sequential feeding using whole cereals (corn or triticale) in male mule ducks on BW (g), ADG (g/d), and FCR (points) 1 during the finishing period (58 to 87 d). Within a row, means with no common superscript differed at P < 0.05. 1 FCR per bird was determined using measured live weight (individual measure) and estimated feed intake (measure per pen 3 ). 2 C: Completely pelleted diet; SFC: Sequential feeding with corn whole seeds and a protein-rich pellets; SFT: Sequential feeding with triticale whole seeds and protein-rich pellets. 3 The numbers of birds in the pen during the period (4 pens of 50 birds per group at the beginning of the experimental period). odd d. This phenomenon can be explained by the palatability of the cereal, which had a form, a texture, a color, and a composition familiar to the ducks. The largest amount of feed available could also stimulate appetite.

Bird Growth, Mortality, and Body Traits During the Finishing Period

The effects of sequential feeding on BW, ADG, and FCR during the finishing period (58 to 87 d) are presented in Table 4. Mortality rate did not differ significantly among treatments, and averaged 0.33%. At 57 d, BW was not significantly different among treatment groups and averaged 3960 g. By 70 d, ducks in the C group were significantly heavier than both the SFC and the SFT groups, with SFT being intermediate and significantly different from both the C and SFC groups. At the end of the finishing period at 87 d, ducks from the C group were significantly heavier than both the SFC and SFT groups, which were not significantly different from each other.

Between 57 and 70 d, the C group had significantly higher ADG and lower FCR as compared to the SFC and SFT groups. For this same period, the SFT group had significantly higher ADG and lower FCR as compared to the SFC group. Between 71 and 87 d, the ADG was significantly higher than both the SFT and C groups, but FCR was not different among the groups. For the entire finishing period, 57 to 87 d, the ADG was significantly higher in the C group with no significant differences observed for FCR among the groups.

The effects of sequential feeding on carcass composition during the finishing period (58 to 87 d) are presented in Table 5. At 57 d, absolute weights and relative percentages for all body traits measured did not differ among treatment groups. At the end of the finishing period at 87 d, carcass weight was significantly heavier in the C group as compared to the SFT group, with the SFC group carcass weight being intermediate. The relative weight of both the liver and gizzard was significantly lower in the C group as compared to the SFC groups. The relative weight of the gut was significantly higher in the SFT group than the C group. The other body traits that were measured did not differ among treatment groups. These results indicate that the sequential feeding program affected carcass composition mainly on the relative weight of digestive organs (liver, gizzard, gut). Similar to what was observed in broilers and geese [START_REF] Gabriel | Effects of whole wheat feeding on the development of the digestive tract of broiler chickens[END_REF][START_REF] Lu | Influence of whole corn feeding on the performance, digestive tract development, and nutrient retention of geese[END_REF], the whole grains, corn or triticale, increased the duck gizzard development. The effects on the liver and gut depended on grain type as reported by Amerah and Ravindran [START_REF] Amerah | Influence of method of whole-wheat feeding on the performance, digestive tract development and carcass traits of broiler chickens[END_REF] in broilers. For example, Rodgers et al. [START_REF] Rodgers | Extent and method of grinding of sorghum prior to inclusion in complete pelleted broiler chicken diets affects broiler gut development and performance[END_REF] showed that the effects of particle size on the gut were smaller with sorghum than with whole corn [START_REF] Lu | Influence of whole corn feeding on the performance, digestive tract development, and nutrient retention of geese[END_REF]. Such a result could be explained by the time required for the digestive tract to adapt to a change in nutrient supply [START_REF] Bedford | Interaction between ingested feed and the digestive system in poultry[END_REF]. Arroyo et al. [START_REF] Arroyo | The influence of choice feeding and cereal type (corn or triticale) during the finishing period on performance of mule ducks[END_REF] showed that 4 wk after beginning whole grain distribution, the digestive tract of the ducks was adapted to whole grain ingestion, but it was not the case in the present study, and differences between groups still remain.

Bird Performance During Overfeeding and Quality of Products

The effects of sequential feeding on BW, feed intake, weight gain, FCR, and fatty liver weights and grading scores during the overfeeding period (87 to 98 d) are presented in Table 6. Mortality rate did not differ in the 3 groups during the overfeeding period, 87 to 98 d, with an observed average morality of 1.6%. The diet used during the overfeeding period had no significant effect on feed intake, weight gain, or FCR among the treatment groups. At the end of the overfeeding period at 98 d, no significant differences were observed between the groups for BW. After the overfeeding period at 98 d, the weight, relative percent, and commercial grading of the fatty livers were not significantly different among the 3 groups.

The results of this study indicate that the application of a sequential feeding program during the finishing period (58 to 87 d) in male mule ducks had no effects on their performance during the overfeeding period (87 to 98 d). Similar results have been previously observed with a choice feeding system in mule ducks [START_REF] Arroyo | The influence of choice feeding and cereal type (corn or triticale) during the finishing period on performance of mule ducks[END_REF]. However, in geese the opposite effects were observed, with the choice feeding system impairing the performance during the overfeeding period [START_REF] Arroyo | Effects of presentation and type of cereals (corn or sorghum) on performance of geese[END_REF]. This difference could be explained by anatomical differences between the duck and goose species. Ducks have a real crop, while in goose species Table 6. Effect of the sequential feeding using whole cereals (corn or triticale) in male mule ducks on BW (g), feed intake (g), weight gain (g), FCR (points), and fatty liver weights and grading scores during the overfeeding period (87 to 98 d). 1 C: Completely pelleted diet; SFC: Sequential feeding with corn whole seeds and a protein-rich pellets; SFT:

Sequential feeding with triticale whole seeds and protein-rich pellets. 2 Without water. 3 Class 1: The best commercial class, representing livers with no defects, appropriate texture, usually used for processing as entire canned livers. Class 2: Livers with no defects but too heavy to be processed as entire canned livers, and Class 3: Livers with numerous defects, either in terms of visual appearance or texture, leading to a decreased commercial value. a,b Within a d, means with no common superscript differed at P < 0.05.

the crop is not a truly differentiated organ [START_REF] Sturkie | Avian Physiology[END_REF] but rather an extension of the esophagus in the form of a pocket produced especially under the effect of the diet. This difference could explain the greater sensitivity of geese to the type of feeding program used during the finishing period as measured by their performance during the overfeeding period. Ducks appear to be less sensitive and whole grains may be safely used during the finishing period.

CONCLUSIONS AND APPLICATIONS

The results of the present study showed that a sequential feeding system during the finishing period in male mule ducks:

1. Modifies the feeding behavior, as well as growth and body traits. 2. Reduces (-6 and -10% for corn and triticale, respectively) the feed intake during the finishing period (58 to 87 d).

3. Has no effect on performance parameters during the overfeeding period (87 to 98 d). 4. Offers interesting prospects for a more sustainable rearing method enabling the use of locally grown grains and reducing the costs linked to transport and crushing processes.

  3 RP: rationing program for 2 h/d during 58 to 70 d and one h/d during 71 to 87 d. Only in the case of the protein-rich pellet distribution, in order to optimize the cereal consumption by the ducks, this diet was distributed also according to a restricted rationing (RR) at 50% of the theoretical diet.

Table 1 .

 1 Ingredients and calculated composition of the experimental diets fed to male mule ducks.

	Group 1	
	SFC	SFT

3 : 13.5 mg/kg, clay (bentonite): 580 g/kg

Table 2 .

 2 Effect of the sequential feeding using whole cereals (corn or triticale) on individual feed intake 1 (g/duck) by d during the finishing period 2 (58 to 87 d) in male mule ducks.

				Group 2					
				SFC		SFT			
	Item	RP 3	C	PRC	CW	PRT	TW	SEM	P-value
	58 d	RR	170	170	-	170	-	0	1.000
	59 d	2h	258 b	-	508 a	-	350 b	37	0.004
	60 d	RR	170	170	-	170	-	0	1.000
	61 d	2h	294 a	-	187 b	-	189 b	21	0.031
	62 d	RR	170	170	-	170	-	0	1.000
	63 d	2h	307 a	-	193 b	-	203 b	17	<0.001
	64 d	RR	170	170	-	170	-	0	1.000
	65 d	2h	366 a	-	197 b	-	238 b	24	<0.001
	66 d	RR	170	170	-	170	-	0	1.000
	67 d	2h	307 a	-	148 c	-	200 b	21	<0.001
	68 d	RR	170	170	-	170	-	0	1.000
	69 d	2h	382 a	-	245 b	-	327 a	20	0.004
	70 d	RR	170	170	-	170	-	0	0.405
	71 d	1h	333	-	258	-	272	17	0.160
	72 d	RR	176	179	-	173	-	1	0.277
	73 d	1h	257 a	-	213 b	-	204 b	10	0.042
	74 d	RR	176	179	-	173	-	1	0.277
	75 d	1h	309	-	285	-	264	9	0.075
	76 d	RR	176	179	-	173	-	1	0.277
	77 d	1h	349	-	365	-	354	7	0.655
	78 d	RR	176	179	-	173	-	1	0.277
	79 d	1h	242 a	-	199 b	-	192 b	9	0.027
	80 d	RR	176	179	-	173	-	1	0.277
	81 d	1h	315	-	353	-	297	11	0.098
	82 d	RR	176	179	-	173	-	1	0.277
	83 d	1h	373	-	405	-	379	8	0.258
	84 d	RR	177	179	-	173	-	1	0.282
	85 d	1h	273	-	294	-	213	15	0.061
	86 d	RR	176	179	-	173	-	1	0.277
	87 d	1h	351 b	-	400 a	-	305 c		

Table 5 .

 5 Effect of sequential feeding using whole cereals (corn or triticale) in male mule duck carcass composition during the finishing period (57 and 87 d).

	Group 1

1 C: Completely pelleted diet; SFC: Sequential feeding with corn whole seeds and a protein-rich pellets; SFT: Sequential feeding with triticale whole seeds and protein-rich pellets. 2 % of BW. 3 % of carcass.

4 

Without skin and subcutaneous fat. a,b Within a d, means with no common superscript differed at P < 0.05.
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