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ABSTRACT

This work was designed to study the response of Muscovy ducks to different
levels of dietary energy and yeast culture (YC) on performance, carcass yield, carcass
composition and economical efficiency.

One hundred and fifty one-day old Muscovy ducklings were wing banded and
were divided into five treatment groups in three replicates of 10 each fed on (2930 &
2730 Kcal ME/Kg) and (3030 & 2475 K cal ME/Kg) energy diets during starting and
growing periods, respectively. YC was added with either high or low energy level. The
calorie: protein ratio was kept constant within each energy level, and each
experimental diet was fed to one of the five treatment groups from cne day to 12
weeks old.

Live body weight (LBW) and weight gain (WG) of ducks were improved
significantly by feeding high energy diets during starter and grower periods and
declined by feeding low energy grower (LEG) diet. However, feed intake (FI)
increased by feeding LEG-diet, while feed conversion (FC) was better by feeding high
energy grower (HEG) diet. Dressed weight, edible parts and abdominal fat pad
percentages of birds increased when offered HEG-diet, while YC added levels
showed better values of most growth performance traits by feeding LEG-diet than
when HEG-diet was fed and had no adverse effect on carcass yield. However,
carcass moisture and protein percent decreased while carcass fat content increased
by feeding high energy diets. Economical efficiency (EE) was better for ducks fed
HES-LEG-diets which recommended to be used than the other dietary groups.

INTRODUCTION

Poultry production in Egypt has become one of the biggest
agriculture industry and its improvement is one of the main objectives of both
private and public sectors. Therefore, several investigators have pointed out
the possibility to reach an economic productivity with a good meat quality for
local market demands.

In this occasion, ducks raising has considerable potential as a mean
of increasing meat production. Attempts have been made to minimize feeding
cost by using different levels of dietary energy. Bioavailable energy studies
have shown differences in the dietary energy requirements and utilization of
ducks (Siregar and Farrell, 1980 and Ostrowski-Meissner, 1983).

Most of the applied researches came to the conclusion that dietary
energy level appears to have no effect on live weight gain and an increase in
dietary energy level had no effect on growth rate and carcass yields (Kassim
and Suwanpradit, 1996; Leeson et al., 1996; Golian and Mirzadeh, 1999 and
Furlan et al.,, 1999). However, available literatures cover some knowledge on
these ftraits, but a problem associated with the processing of ducks to parts is
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abdominal fat which has to be diposed off by the slaughtering plant for a
relatively lower cost. In this respect, providing diets with high energy level,
could result in extra deposition of fat which is not appreciated by the
consumer (Deaton et al., 1983; Holsheimer and Veerkamp, 1992; Rajini et
al., 1998 and Zanusso et al., 1999). Conversely, other trials for reduction of
carcass fat for broilers were performed by feeding low-energy diets (Pfaff and
Austric, 1976; Robbins, 1981 and Salmon et al., 1983). Therefore, recently,
lower-energy containing diets have been tried in an attempt to resolve such
problems (Leeson et al., 1995) and it is realized that overall growth rate is
little affected.

On the other hand, the use of yeast culture (YC) in poultry diets as
dietary biological additive, has resulted in much attention being directed
towards the improvement of performance (Savage et al., 1985). A lack of
effect was observed on live weight and feed efficiency of market turkeys fed
diets supplemented with yeast culture (Brewer, 1983). Morecver, Brake
(1991) found that the inclusion of yeast culture in the broiler breeder diets had
no effect on its performance. Whereas, YC added in Pekin ducklings,
increased feed consumption, and improved body weight, weight gain and
feed conversion (Osman et al., 1996).

The use of yeast culture have not been reported in poultry diets and
there is a lack of information about the performance of ducks and their energy
requirements which could help in enhancing their utilization in commercial
poultry production . Therefore, the present study aimed to study the response
of ducks to different levels of energy supplemented with YC in balanced diets
designed to meet the nutrient requirement of ducks during starter and finisher
periods on growth performance, carcass quality and composition of
abdominal fat pad and economical efficiency.

MATERIALS AND METHODS

The present study was carried out at the poultry farm, Faculty of
Agriculture, Cairo University and the Department of Animal and Poultry
Nutrition and Production, National Research Center from July to September,
1998. This work was designed (Table 1) to study the response of ducks to
different levels of dietary energy and yeast culture supplementation on
performance , carcass yield and composition . One hundred and fifty one-day
old Muscovy duckings purchased from a commercial hatchery were wing
banded and were distributed into five experimental groups in three replicates
of 10 each, with similar initial body weight.

Table (1): The experimental design :

T Energy level (Kcal ME/Kg)
Starter period (0-2 wks) | Grower period (3-12 wks)
T4, control 2932 (HES) 3033 (HEG)
T2, HES-LEG diet 2932 (HES) 2475 (LEG)
Ta, LES-HEG diet 2733 (LES) 3033(HEG)
T4, HES-LEG diet 2932 (HES) + (0.5% YC) 2475 (LEG) + (0.25% YC)
Ts, LES-HEG diet {3732 (LES) + (0.5% YC)  [3035 (HEG) + (0.25% YC)
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Two dietary energy levels being high and low were 2930 and 2730
Kcal ME/Kg during the starter period (from O to 2 weeks old) and 3030 znd
2475 K cal ME/Kg during grower period (from 3 to 12 weeks old). Each group
of ducks were assigned for one of four experimental diets. The first group
was fed high energy diet (HE) during starter and grower period, as control
(T4) , group 2, was fed high energy diet (HES) during starter and low energy
diet (LEG) during grower (T,), group 3, was fed LES during starter and HEG
during grower period (Ts), however, the groups 4,5 were fed on T, and T,
respectively , with the addition of yeast culture (YC) at 0.5% and 0.25% in
both starter and grower diets, respectively. The calorie: protein ratio was kept
constant within each energy level all the diets during the starter and grower
periods. The composition and formulation of the experimental diets as
recommended by NRC (1994) are shown in Tables (2&3). The chemical

analysis of the experimental diets was carried out according to A.O.AC.
(1990).

Table (2): Composition and chemical analysis of the experimental
starter diets

Treatment
Ingredients HE LE HE + YC LE+YC
Yellow corn 63.90 54.40 63.90 53.90
Soybean meal (44%) 25.00 24.50 24.50 24.50
Broiler concentrate 10.00 10.00 10.00 10.00
Wheat bran - 10.00 - 10.00
Yeast* - - 0.50 0.50
Limestone (ground) 0.30 0.30 0.30 0.30
Vit.Min. mix®, 0.30 0.30 0.30 0.30
Sodium chioride 0.30 0..30 0.30 0.30
Lysine, HCI 0.05 0.05 0.05 0.05
DL-methionine 0.15 0.15 0.15 0.15
Total 100 100 100 100
Calculated values':
Crude protein % 21.63 2247 21.50 22.19
ME Kcal/Kg 2932 2733 2937 2732
C/P ratio 135 123 136 123
Lysine % 1.22 1.24 20 1.24
Methionine % 0.57 0.57 0.57 0.57
Calcium % 0.90 0.91 0.90 0.91
Available phosphorus % 0.42 0.43 0.42 0.43
Chemical composition®
Dry matter % 90.26 89.65 90.02 89.53
Crude protein % 22.82 2211 22.38 22.48
Ether extract % 1.67 1.27 2.59 2.43
Crude fiber % 3.50 4,69 3.60 4.73
Ash : % 7.37 6.77 6.92 5.54
Nitrogen free extract % 54.90 54.81 54.53 54.35

1-- Broiler concentrate contain : ME (K cal/Kg) 2342, crude protein 52%,crude fiber 3%,
calcium 7%, phosphorus available 3%, lysine 3.27% and methionine 1.48%.

2- Supplied per Kg diet: Vit A, 12000 IU; Vit D,, 2200 IU; Vit E, 10 mg; Vit K3, 2mg; vit B,,
1mg; Vit B,, 4mg: Vit Bs, 1.5mg; Vit By, 10 pg; Niacin, 20mg; Pantoghenic acid, 10mg;
folic acid, 1mg; Biotin, 50 y; choline chloride, 6500 mg; copper, 10 mg; lodine, 1mg;
Manganese, 55mg; Zinc, 50mg; Selenium, 0.11m and iron, 30 mg.

3- Calculated according to NRC (1994).

4- Determined according to the methods of A.0.A.C. (1990).

* Diamond V “XP" Yeast Culture: is a dried product composed of saccharomyces
cerevisiae, yeast and contains about 12%CP, 2.8% EE, 6.2% CF and 3% ash, and

grown on a media of ground yellow com. It improves the growth performance.
Diamond V Mills, Inc., Ceder Rapids, IA, U.S.A.
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Table (3):Composition and chemical analysis of the experimental
grower diets.

. Tremtmant | e LE HE+YC | LE+YC
_Ingredients
Yellow corn 72.90 47.90 72.90 47.90
Soybean meal  (44%) 16.00 11.00 15.75 10.75
Broiler concentrate 10.00 10.00 10.00 10.00
Wheat bran - 30.00 - 30.00
Yeast* - - 0.25 0.25
Limestone x(;round) 0.30 0.30 0.30 0.30
Vit.Min. mix®. 0.30 0.30 0.30 0.30
Sodium chloride 0.30 0.30 0.30 0.30
Lysine, HCI 0.05 0.05 0.05 0.05
DL-methionine 0.15 0.15 0.15 0.15
Total 100 100 100 100
Calculated values™:
Crude protein % 18.44 18.82 18.36 18.74
ME.Kcal/Kg 3033 2474 3035 2476
CiIP ratio 164 131 165 132
Lysine % 1.00 0.98 0.99 0.98
Methionine % 053 0.52 0.53 0.52
Calcium % 0.88 0.80 0.88 0.90
Available phosphorus % 0.40 0.42 0.40 0.43
Chemical composition”
Dry matter % 90.6 90.41 88.12 88.42
Crude protein % 18.67 18.40 18.35 18.25
Ether extract % 2.68 2.09 2.00 2.79
Crude fiber % 3.80 6.00 3.43 5.83
Ash % 5.98 5.63 5.20 5.98
Nitrogen free extract % 59.47 58.29 59.14 55.57

All ducklings were floor brooded in electrically heated rooms until two
weeks old then reared under conventional managerial hygienic and
environmental conditions. Feed and water were offered ad-Libitum. Live body
weight (LBW) and feed intake (FI) were recorded at bi-weekly intervals until
marketing age. The traits studied were weight gain (WG) and feed conversion
ratio (FC), besides to the growth rate (GR).

At 12 weeks of age, sex ducks from each group were randomly
chosen (3 males and 3 females), and deprived from feed for 12 hours, then
weighed and slaughtered to complete bleeding and weighed . Giblets
(gizzard, liver & heart), carcass and abdominal fat pad weights were recorded
. Chemical analysis of the carcass meat was determined also by A.O.A.C.
(1990). Economical efficiency was also estimated.

Data obtained were statistically analyzed using analysis of variance
which was carried out according to Snedecor and Cochran (1982). The
significant differences between treatment means was examined using
Duncan's Multiple Range Test (Duncan, 1955).
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RESULTS AND DISCUSSION

Results in Table 4 show that ducks fed high energy diet (HE) during
starting and growing periods (T,), improved significantly LBW and WG, but
when giving low energy growing (LEG) diet (T;), ducks showed decline in
LBW and WG. The total WG during the entire experimental period for birds of
Ts (fed LES-diet and HEG-diet) was heavier than the other groups, followed
by T, (control) which fed HES-diet and HEG-diet. This may be attributed to
that ducks have an exceptional capacity for compensatory growth during
growing-finishing period (Dean, 1972), therefore, the groups of T, and T,
which fed LEG-diet compensated the loss in weight and reached nearly the
same BW and WG of groups fed the high energy diet. Results agreed with
the findings of Mabray and Waldroup (1981), Wiseman (1988) and Shehata
(1995) who reported that the high energy diet improved significantly growth
performance in ducklings. Similar results were obtained by Holsheimer and
Veerkamp (1992); Kassim and Suwanpradit (1996); Leeson et al., (1996);
Ibrahim et al., (1997) and Golian and Mirzadeh (1999).

However, YC supplementation in both high and low energy diet
induced adverse effect on body performance (T4 and Ts). So, YC did not
affect the compensatory growth for T, (LEG-diet), but declined for Ts (HEG-
diet). Brewer (1983) found a lack of effect on BW of market turkeys fed diets
supplemented with YC. The inclusion of YC in the diet of broiler breeders had no
effect on the performance of the birds (Brake, 1991).

Regarding feed intake (FI), the group fed low energy diet during
starting and growing periods (T,) consumed more feed than those fed the
high energy diet (T,), which may be due to the high ability for ducks to
increase Fl and adapt to maintain a near normal WG even when fed low
energy diet (Dean, 1978). Also, YC supplementation increased Fl with either
higher or lower energy diet (Savage et al., 1984). This might enhanced feed
palatability associated with YC (Peppler, 1982) . The total Fl was differed
significantly among treatments, while T, (fed HES-LEG diet) showed a higher
total Fl. Similar results were obtained by Ali (1980), Nahashon et al. (1995)
and Kassim and Suwanpradit (1996). Accordingly, feed conversion ratios
(FC) followed the same trend described to Fi. The best FC was recorded in
T; (LES-diet and HEG-diet) and was similar to T, (control), whereas, Ts, T
and Ts showed increasing in FC especially those received YC. This
improvement is mainly due to increasing BWG and reduction in Fl. Golian
and Mirzadeh (1999) and Zanusso et al., (1999) showed that FC ratios were
linearly improved with the increase in dietary energy . Similar results were
reported by Tidwell et al. (1988), Holsheimer and Veerkamp (1992) and
Ibrahim et al., (1997). However, a relatively improved efficiency was observed
due to feeding YC to turkey breeder hens (Savage and Mirosh, 1990), while
Krause et al. (1989) and Bradley et al. (1994) declared that YC may enhance
enzymatic activity in the digestive tract resulting in improving nutrient
utilization. Also, YC may increase the biological value of nitrogenous
compounds absorbed along the digestive tract (Glade and Fist, 1988 and
Crumplen et al., 1989).
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Regarding the growth rate (GR), the group of T, had better GR than
the others which were approximately similar. This improvement may be
related to higher BW and better FC. In this respect, Leeson et al. (1996) and

Marinov et al. (1997) showed that a great increase in GR was associated by
high energy level.

Carcass characteristics:

The data for carcass yield are shown in Table (5). There was a
marked differences in duck carcass weight due to dietary energy levels. The
highest carcass weight was obtained with the high energy diet during growing
period (T, T3 and Ts) with no significant differences. This confirms the
observations of Mabray and Waldroup (1981), Summers et al. (1988),
Holsheimer and Ruesink (1993), Leeson et al. (1996) and Zanusso et al.
(1999). Furthermore, edible parts percentage was improved by feeding high
energy diets (El-Naggar et al.,, 1997). However, percentages of carcass and
giblets were not affected by YC supplementation (T, and Ts). Similar results
were reported by Osman et al. (1996). On the other hand, a positive
relationship between abdominal fat percentage and energy level in the
growing diets was observed. The least amount of fat deposition was obtained
with - the diet containing low energy diet (T, and Ts) . This decrease was also
reflected in abdominal fat pad weight as percent to live weight. Similar results
were reported by Jackson et al. (1982) , Deaton and Lott (1985), Holshiemer
and Veerkamp (1992); Kassim and Suwanpradit (1996); El-Naggar et al.
(1997) and Zanusso et al. (1999) who stated that abdominal fat content
increased with increasing energy level. However, YC supplementation had no
adverse effect on carcass traits of ducks (Osman et al., 1996).

Carcass composition :

Regarding the influence of dietary energy on carcass composition
(Table 3), the results showed a significant decrease in percent of moisture
content occurred in response of increasing dietary energy. Moreover, there
was an inverse relationship between dietary energy level and carcass protein
content which decreased by increasing dietary energy level. However,
increasing  dietary energy showed significantly progressive increase in
percent of carcass fat content. These results agreed with those of Seaton et
al. (1278), Jackson et al. (1982); Kassim and Suwanpradit (1996) and El-
Naggar et al. (1997) who reported that significant decrease in percent of
carcass moisture and protein contents, and significant increase in carcass fat
content was associated with increasing dietary energy level. However, no
significant effect due to dietary energy level was detected on percent ash
content in carcass, which was higher for groups fed low energy diet than
those fed high energy diet.
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Table (5): Some carcass traits and carcass composition of ducks fed different levels of dietary energy and YC .

Experimental treatments

Traits T, Ta Ts Ty Ts

Live body weight (9) 3485 3208 3850 3377 3477
Carcass weight (g) 2233 2055 2543 2214 2300
Dressing % 64.13+1.80 64.04+1.43 66.06+0.44 65.56+1.27 66.16+0.33
Giblet weight (9) 243 232 208 146 188

% 6.97+0.51 a 7.21+0.38 a 5.3810.23 b 4.3240.31 b 5.39+£0.27 b
Edible parts (9) 2818 2637 3124 2674 2827

% 80.77+1.37 82.19+095 81.14+0.53 79.16+1.76 81.30+0.57
Inedible parts (9) 493 540 492 516 506

> % 14.156+1.34 ab | 16.8040.82 a | 12.7540.31 b | 15.2841.40 ab | 14.52+0.38 ab

Abdominal fat (9) 50.16 5114 72.81 41.05 58.50

% 1.44+0.16 b 1.564£0.16 b 1.85+0.45 a 1.22+0.44 c 1.6840.26 a
Visceral fat (9) 72.10 48.23 122.17 28.50 64.09

% 2.07+0.42 ab | 1.48+0.26 b 3.16£0.91 a 0.83+0.17 ¢ 1.84+0.44 b
Carcass composition % (on DM basis)
Moisture 73.23+0.16 b | 73.57+0.18 b | 74.23+0.16 a | 74.45+0.68 a | 74.62+0.57 a
Protein 24.25+0.12 ab | 24.99+0.31 ab | 23.64+0.37 b | 25.40+0.47 a [24.39+0.64 ab
Ether extract 1.:3120.01 b 1.2840.02 b 1.39+0.16 b 1.01+0.09 c 1.784+0.06 a
Ash 1.34+0.01 1.33+£0.01 1.21:40.25 1.34+0.02 1.26+0.04
a,b,c Means in the same row with different superscripts are significantly different (P<0.05)

-’e Ja .w.s-w lﬁwes
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Economical efficiency :

Data in Table (6) show that the total fed cost was calculated on basis
of Kg of feed intake of starter and grower diets multiplied by the costs of the
respective diets. Also, the price of feed/Kg increased by using yeast culture
additive (YC). Moreover, the total cost of feed and net revenue were
influenced by adding YC level. However, the group of T; offered low energy
starter diet (0-2 wks) and high energy grower diet (3-12 wks) recorded the
best economical efficiency (EE) compared to those of other groups and was
nearly similar to the control . Likewise, feeding low energy grower diet with
0.25% YC (T,) improved EE compared to those fed on high energy grower
diet (Ts).

Generally, it could be concluded that, feeding HES-LEG-diets (T5)
for ducks recommended to be used, and had no adverse effect on growth
performance, carcass yield and reduced feeding cost during starting and
growing periods.

Table (6): Input-output analysis and economical efficiency of different

treatments.
Items Treatments
T4 T2 T3 Ts Ts

Price of feed (PT/Kg)' :

Starter 81 81 80 86 85

Grower 78.3 73.8 78.3 76.1 80.6
Feed intake/bird (Kg)

Starter - 0475 | 0475 0.500 0.463 0.525

Grower 10.332 11.707 10.397 | 10.18¢ | 11.578
Feed cost/bird (L.E) :

Starter 0.38 0.38 0.40 0.40 0.45

Grower 8.09 8.64 8.14 T.15 9.33
Total feed cost/bird (L.E) 8.47 9.02 8.54 8.15 9.78
Final body weight (Kg) 3.486 3377 3 ~3.492 3.328 3.256
Fixed cost//bird (L.E) 4.25 4.25 4.25 425 4.25
Price of kg live weight (L.E)” 8.0 8.0 8.0 8.0 8.0
Total revenue/bird (L.E) 27.89 27.02 27.94 26.62 26.05
Total cost/bird (L.E) 1272 1327 12.79 12.40 14.03
Net revenue/bird (L.E) 15.17 13.75 15.15 13.86 12.02
Economical efficiency (L.E) 1.193 1.036 1.185 1.120 0.857
Relative E.E 100 87 99 93 72

1+ According to the local market, June, (1998).
2- According to the price at the experimental time.

. Total revenue/bird = Price of Kg at marketing X LBW.

~ Total cost/bird = Total Feed Cost + fixed cost /bird.
. Net revenue/bird = Net revenue/bird - Total cost/bird.
. Economical efficiency = Net revenue/bird/Total cost/bird
. Relative E.E. = As relative to the control
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