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ABSTRACT

One hundred and eight, unsexed one-day old, Muscovy ducklings were fed a
practical corn-soybean meal starter diet (21.42% CP and 2942 kcal ME/kg) during the
first 14 days post-hatching. On day 15, ducklings were distributed inlo 6 equai groups
of similar body weight; each was fed (for a10- week period) one of 6 experimental
grower diets containing approximately 18% CP and 3000 kcal ME/&kg. Diet 1 (control)
was a comn-soybean meal basal diel. Diets 2 and 3 were the same basal diet but 30%
and 60% of its soybean meal protein was replaced by black cumin (Nigeifa sativa)
meal protein {(BCMP), respectively. Diels 4. 5 and 6 were as diels 1, 2 and 3,
respectively but with addition of 3% fresh garlic (FG). Al the end of the experiment,
a digeslion trial was carried out on 3 male ducklings from each group, while another 4
birds from each group (two males and two females) were slaughtered to study
carcass traits.

The obtained results indicated that feeding the tested materials had no
significant effects on final body weight, weight gain or feed conversion. The groups
fed BCMP ai a veplacement ratio of 0% either alone or plus 3% FG showed
numerical increases in feed intake compared to the control. Dry malter, organic
matter, ether extract and nitrogen-free extract digestion coeHicients wera not affected
by treatments, but erratic differences in crude protein and crude fiber digestibilities
were observed among treatments. Carcass traits were not significantly affected by
treatments with the exception of a significant decrease in vigsceral and pad fat
occurred with feeding FG; especially in combinations with BCMP. Significant
differences were observed among freatments in meat composition of ducklings. Nat
revenue increased with feeding the two tested materials, whereas the highest
economic efficiency was achieved upon feeding the diet containing BCMP at a
replacement ratic of 30% of soybean meal protein either alone or plus 3% FG,
comparad with that of the conlrol.

It can be concluded that feeding Muscovy ducklings on diets centaining
BCMP or FG at the tested levels either alone or in combinations, resulted in an
insignificart improvement in the growth performance of birds, with no adverse effects
on carcass traits or meat composition, however, the dietary addilion of FG reduced
carcass fat.
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INTRODUCTION

Consumers all over the world have became increasingly conscious of
the nutritional value and the safety of their food, with an increased preference
for natural food ingredients, which are generally believed to be safer,
healthier and less subjected to hazarads than foods containing artificiat
additives. So, many countries tended to prohibit the use of antibiotics as
growth promoters because of their deleterious side effects on both birds and
human beings. In addition, numerous studies have illustrated that medicinal
plants can be used instead of chemical compounds as natural feed additives
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in animal and poultry diets to improve the quantity and quality of their
products,

Black cumin seed {Nigelfa sativa), as cne of the important medigal
plants is primarily consumed to get the therapeutic benefits of its oil. Also,
black cumin seed meal; after oil removal, can be used as a protein-rich meal
for partial replacement of soybean meal in practical poultry diets because it
possesses most of the essential amino acids at adequate amounts.
Mareover, it was reported that black cumin meal can serve as a feed additive
to enhance the performance of broilers (Khalifah, 1995).

Garlic (Allium sativum) is a worldwide plant and is used not only as a
spice added to food, but also as a popular remedy. Garlic contains valuable
nutrients such as vitamins, minerals, essential amino and fatty acids
(Kamanna and Chandrasekhara, 1980). Garlic also has antibacterial (Nafady
et al., 1990; Mesbah and Abou El-Ela, 1991 and Cavallito and Baily, 1394},
antifungal (Prasad and Sharma, 1981 and Nafady st af., 1990), anticancerous
and antioxidant (Ekram, 1972) and anliparasitic (El-Badri and Abu EI-Magd,
1992; Birrenkott ef al., 2000; and Singh and Nagaich, 2000) properties.
Hanafy ef al. {1994) reporied that gariic antagonized 1ead toxicity in chickens,
In addition some reports demonstrated that incorporation of garlic into poultry
diets suppressed lipid metabolism (Qureshi ef al, 1983 and Khalid et a/.,
1995), and reduced the levels of cholesterol in the plasma (Horton et al.,
1991 and Galal ef al,1997) and in meat (Konjufca et al,, 1897). Because of
its thyroid-like activity, garlic has been suggested to stimulate growth (El-
Nawawi, 1991) and could be used as a growth promoter in broiler diets (Dey
and Samanta,1993), without affecting the flavor of the cooked meat (Heath et
al., 1982 and 1983).

So, the present experiment was conducted to study the effects of
feeding Muscovy ducklings on black cumin (Nigella sativa) meal; as a source
of protein, to replace a part of soybean meat protein, when being used either
singly or in combination with Egyptian fresh garlic, as natural growth
promoters, on their growth performance, carcass characteristics, meat
composition, nutrients digestibility and economic efficiency.

MATERIALS AND METHODS

This expenment was carried out, during summer months, at the
Experimental Farm of Faculty of Agriculture, Cairo University, Giza, Egypt.
One hundred and eight, unsexed one-day old, Muscovy ducklings were used.
All ducklings were led a practical com-soybean meal diet containing 21.42%
CP and 2942 kcal ME/kg (starter diet) during the first 14 days post halching.
Duiing the brooding stage (the first ten days of age), the temperature was
artificially maintained to be around 32 °C. After the brooding stage, ducklings
were reared under the naturat environmental temperatuce. All ducklings were
exposed to 23-hour lightness {L) and 1-hour darkness (D), (23 L. 1 D),
starting at day 1 till the end of the experiment. On day 15, the ducklings were
distributed into 6 equal groups of 18 birds each, having simitar body weights.
Each experimental group was fed {for al0- week pericd) one of 6

4388



J. Agric. Sci. Mansoura Univ., 28(6), June, 2003

experimental grower diets. Diet 1 (control) was a corn-soybean meal basal
diet containing approximalely 18% CP and 3000 kcal ME/kg. Diet 2 was the
same basal diet but 30% of soybean meal protein was replaced by black
cumin meal protein (BCMP). Diet 3 was the same basal diet but 60% of
soybean meal protein was replaced by BCMP. Diet 4 was the same basal
diet but with addition of 3% fresh garlic {FG). Diet 5 was the same diet 2 but
with addition of 3% FG and diet 6 was the same diet 3 but with addition of 3%
FG. Fresh garlic was ground daily before addition to diets 4, 5 and 6 at the
lested 3% level of the daily-consumed feed. Diets and water were offered on
ad libitum basis throughout the experimental period. All diets were formulated
lo meet the nutrient requirements of ducklings according to NRC (1994),
Chemical analyses of black cumin meal and fresh garlic are shown in Table
1, while feed ingredients and chemical composition of the experimental diets
are shown in Table 2.

Ducklings of each experimental group were weighed at the start of
the experiment {day 15) and biweekly thereafter till the end of the experiment
at the 12" week of age. Feed consumption was aiso recorded biweekly.
Cumulative feed conversion (grams of feed /gram gain) was calculated in 2-
week intervals.

At the end of the experiment, four birds from each group (two males
and two fernales) were randomly selected and slaughiered to determine the
absolute weights and percentages of inedible and edible parts, giblets,
eviscerated carcass and pad and visceral fats. All meat muscle of one side of
each carcass was excised and hashed, then meat samples were taken and
chemically analyzed for dry matter (DM), crude protein (CP), ether extract
(EE) and ash.

Also at the end of the experiment, a digestion trial was carried out on
3 male ducklings from each group, chosen randomly, and continued on their
respective diets to determine the digestion coefficients of dietary nutrients.
These birds were kept individually in cages. The digestion trial included a
collection period lasted three successive days during which daily records of
feed consumpticn were maintained and the excreta voided were
quantitatively collected. Proximate analyses of the expermintal diets, dried
excreta and fresh meat were performed according to AOAC methods (1995).

The data of growth performance, nutrients digestibility, carcass
characteristits and composition of meat were analyzed as one-way analysis
of variance, according to Neter ef al (1985) using SAS (1996). Significant
differences (p< 0.05) among means of each criterion were separated by
Duncan's multiple range test (Duncan, 1855).

Table 1: Chemical analyses of black cumin meal and fresh garlic (as fed basis)

Nutrient, % Black cumin meal Fresh gariic
Moaisture 6.37 £9.92
Crude protein 33.85 7.45
Ether extract 9.95 0.76
Crude fiber 6.60 6.92
Ash 7.51 1.41
Nitrogen- free extract 3572 13.54
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Table 2: Feed ingredlents and chemical analysis of the experimental

diets

: . . Grower diets
Ingredient, % Starter diet —& S rtrol __30% BCMP_60% BCMP
Yellew carn 84,20 71,70 £8.20 65,20
Seybean meal, 44% 25.00 16.00 9.76 3.52
Black cumnin rnea) ' - - 6.24 12.48
Wheat bran - 150 5.00 8.00
Broiler concentrate * 10.00 10.00 10.00 10.00
Limestone .30 0.30 0.30 0.30
Vi, & min. premix ? 0.30 0.30 0.30 0.30
L-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
Determined analysis
Moisture, % 9,72 4.40 8.52 10.28
Crude pratein, % 21.42 18.27 18.22 18.09
Ether extract, % 167 268 4.73 515
Crude fiber, % 3.50 3.80 2.61 389
Ash. % 7.37 £.98 5.40 4.88
Nitrogen free extract, % 56.32 59.87 59.52 57.71
Calcutated analysis
ME (kcal { kg} 2942 012 2989 2980
Calcium, % 0.0 0.88 0.88 0.8
Total phospherus, % 0.64 d.62 0.67 0.61
Lysine, % 1.22 1.00 091 0.32
Methionine, % 0.42 0.53 .63 0.562

™ Contained 0.27% calcium, 0.88 % total phosphorus, 1.05% lysine, 0.61% methlonine and
3005 keal metabolizable energy/kg (El-Gharry at af., 1997)

? Contalned 52% crude proteln, 3 % fiber, 7% calcium, 3.9% total phosphorus, 3.27%
lyaina, 1.48% methionine and 2342 kcal metabolizable enargy/kg.

? Supplied the I’ollowrng per kilogram of diet: Vitamin A, 12,000 |U ; vitamin D;, 2,000 1U ;
vitamin E, 10 mg ; vitamin K ;, mg; vitamin B,, 1 mg; vitamin B., 4 mg ; vitemin B..
1.5 mg; vltarnln By, 10 mcg; Blotin, 50 meg ; Niacin, 20 mg; Pantothenic acid, 10,
mg; Follc acid, 1 mg; Selenlum, 0.1 mg; Choline Chloride, 500 mg; Copper, 10 mg;
ladine, 1 mg; 'ron, 30 mg ; Manganese, 5% mg and Zing, 50 mg.

* According to NRC {1994)

RESULTS AND DISCUSSION

Growth performance

Results of growth performance are presented in Table 3. At 2 weeks
of ducklings’ age (start of feeding the tested materials), body weight {(BW)
was similar far all groups. At the 4" week of age, BW of ducklings fed 30%
BCMP alone was close to BW of those offered 30% BCMP plus 3% FG,
being higher (P 0.05) than duckllngs fed 60% BCMP either alone or plus 3%
FG or the control. However, at 6™, 8™ and 10™ weeks of age, BW was almost
similar for groups fed the two levels of BCMP alone, 30% BCMP plus 3% FG
or 3% FG alone, being insignificantly higher than that of the control. Similar
trend was observed for the final BW at the end of the experiment, with the
group fed 30% BCMP plus 3% FG showing the highest value.
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Table 3: Effect of feeding black cumin meal and/or fresh garlic on
growth performance of Muscovy duckiings from 2 to 12 weeks

of age :

W% 60% a 0% BCMP 60% BCMP
tem Controt  pomp Bemp ¥%FC 2arc 8 3%FG
Age in weeks Body weight; g*

2 300 302 277 300 309 292
14 19 111 18 111 19
4 - 1102®  1184°  1031° 1127 1181° 1042°
+45 153 +35 136 151 +27
6 1840  1958" 1858° 2045  1926° 1672°
154 179 A3 91 73 +59
8 2452  2708° 2576 2659%  2657% 2339°
+112 +107 1092 +108 +107 +R5
10 2794 3044 2081 3015 3085 2800
+135 135 132 1137 1162 +122
12 3003 3374 3264 3307 3500 3202
+157 1167 +169 164 1206 1159
Age intervals in weeks Weiq’ht gain, g*
2-4 802% 892" 754 827 - g52° 750"
35 146 1268 +30 45 27
48 738~ 7684  B27™ 918® 765 630°
73 37 +41 161 50 +47
6-8 . 612° 750° 718>  614° 731 667>
31 138 +39 +36 154 143
8-10 342 336 405 356 428 461
133 147 150 148 163 50
10-12 299 330 333 292 415 401
+29 41 146 146 153 +48
212 - 2792 3072 3087  -3007 3191 2910
+157 1166 +166 1159 +201 +158
Age intervals in weeks Daily feed intake; gf duckling
2-4 117 130 120 110 115 125
4-8 123 138 134 132 123 125
68 187 157 179 174 173 189
8-10 171 147 188 130 167 183
10-12 167 143 188 116 159 18Q
2-12 149 145 162 132 147 160
Age intervals in weeks Feed conversion (feed/gain)
2-4 20 2.0 22 1.9 19 2.3
4-8 2.3 2.5 23 2.1 2.4 28
6-8 3.8 3.1 3.5 4.0 3.4 4.0
810 7.0 6.1 8.5 5.1 55 58
10-12 7.8 8.1 €9 56 54 6.3
2-12 . 3.7 3.3 37 31 2 36

* Meana in the same row without superscripis are not signiRcantly different {p> 0.05),
while those having different superscripts ditfer significantly (p< 0.05).

On the other hand, feeding 60% BCMP plus 3% FG tended to
decrease ducklings weight during the early period of the study (titt the 8"
week) compared to the control. This effect disappeared thereafter. Weight
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gains of ducklings fed the two levels of BCMP alone, 3% FG or 30% BCMP
plus 3% FG were higher than those of the control during most age intervals of
the study period (p< 0.05 for 3% FG during 4-6 weeks, 30% BCMP during 6-8
weeks and for 30% BCMP plus 3% FG during 8-8 weeks). On the gther hand,
ducklings fed the high level of BCMP plus 3% FG showed insignificantly
lower weights compared to the control during the early stage (2-6 weeks) but
started 1o show insignificant higher values thereafter. However, when the total
study period was considered (2-12 weeks), all the groups receiving BCMP or
FG either alone or in combinations showed insignificantly higher weight gain
relative to. the control. The insignificant improvement in ducklings: body
weight gain due to the dietary inclusion of garic may be related to its
antibacterial (Cavallito and Baily, 1994), antifungal {Prasad and Sharma,
1981), antioxidant (Ekram, 1972} and antiparasitic (Singh and Nagaich, 2000)
properties or the presence of other active compounds, that can improve
ducklings health; and also may be related to the thyroid-like activity reported
for garlic which has been suggested to stimulate the growth {(El-Nawawi,
1991). The present results are in general agreement with those reported by
Dey and Samanta {1993), Galal et al. (1997), Abdo (1998}, Scliman st al.
(1999) and El-Ghamry ef af (2002) who found that dietary inclusion of garlic
enhanced the growth of broiler chicks. Also, in partial accordance with the
present results, Zeweil (1996) found that average body weight of quails given
diets containing black cumin meal to replace 15 or 30% of soybean meal
protein were statistically heavier as compared 1o the control, while the higher
levels {(at replacement ratio of 60 or 75%) resulted in significantly depressed
body weight gain.

Feed intake was almost similar for all groups during the different
biweekiy intervals of the study period with the exception of a 13.2% increase
relative 1o the control due to feeding 60% BCMP plus 3% FG during 6-8
weeks of age, and 14.4 to 30.5% decreases relative to the control during the
final 4 weeks cf the experiment due to feeding 30% BCMP or 3% FG.
Furthermore, when the total study period was considered, the groups fed
60% BCMP alone or plus 3% FG showed 8.7 and 7.4% increases in feed
intake while those fed 3 % FG showed a 11.4% dacrezse compared to the
contrel. In accordance with the present results, Galal ef af. (1997) reported
that chicks fed on a diet centaining 3.6% fresh garlic had lowser feed intake
than those fed on a control diet. On the other hand; centradictory to the
present results, feed intake of the experimental duckiings was expected o
decrease with elevating the inclusion rate of BCMP in the diet, since Nigella
seeds contain some alkaloids (Soliman, 1978) of bitter taste which may
adversely affect the palatability of the diet.

Feed conversion was almost similar for all groups during 2 to 6
weeks of age. Dunng 6-8 weeks of ducklings age, feed conversion improved
with feeding 30% BCMP alone or plus 3% FG. Moreover, improvement in
feed conversion (7.1 to 30.8%) occurred during the finat four weeks of the
study due to feeding the tested materials. As for the entire experimental
period, ducklings fed 30% BCMP aione, 30% BCMP plus 3% FGor 3% FG
alone were superior to the other groups in converting the consumed feed into
gain. Khalifah (1995} reported that feed conversion was improved upon
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feeding 20% black cumin meal protein replacing soybean protein. Also, El-
Ghamiy et al (2002} found that feeding chicks on diets supplemented with
4% fresh garlic significantly improved the feed conversion.

Nutrients digestibility

Results of nulrients digestibility of the experimental diets are
presented in Table 4. Dry matter (DM}, organic matter (OM), ether extract
(EE) and nitrogen-free extract (NFE) digestibility values did not differ
significantly among treatments. A noticeable decrease in crude protein {CP)
digestibility was observed upon feeding 60% BCMP either alone or plus 3%
FG. but an increase in CP digestibility was occurred due to feeding 30%
BCMP plus 3% FG. Even though crude fiber (CF) is of little concern as a
nutrient for poultry, a noticeable decrease in CF  digestibility occurred due to
feeding 30% BCMP alone, with further decrease occurred when the level of
BCMP was 60% either alone or plus 3% FG ¢compared to the cantrol.
However, addition of 3% FG lo the control diet or to the diet containing 30%
BCMP resulted in an insignificant improvement in CF digestibility relative to
the control. In accordance with the present results, Zeweil {1996) found that
digestion coefficient of crude protein insignificantly decreased when black
cumin meal replaced 75% of soybean meal protein in quails diet, while El-
Ghamry (1998) reported that digestion coefficients of ether extract and
nitrogen-free extract exhibited by laying hens fed a diet containing 6.2%
Nigella seed meal were similar {o those of the control. Furthermore, EI-
Ghamry ef al., (2002) reported no significant effect of feeding either 2 or 4 %
fresh garlic on OM, NFE or EE digestibifity in chicks.

Table 4: Effect of feeding black cumin meal and/or fresh garlic on
nutrients digestibility of the experimental diets In 12.week old
Muscovy ducklings

Digestibility Controf 30% 60% 1% FG 0% BCMP & 60% BCMP &

coefficient, % BCMP BCMP 3% FG 3% FG
Dry matter 84.5 859 935 S6.1 96.6 4.4
+1.8 +1.0 +0.91 $0.70 +0.28 +0.54

Organic matter 89.2 879 88.9 93.0 93.8 Ba.8
28 +3.2 +0.52 1.2 +0.2B +2.1

Crude protein 700" 646  587° 735" 80.3° 56.7"
’ +10.2 +3.4 2.7 t38 14 16.4

Ether extract 74.7 74.8 70.7 75.3 78.8 68.6
6.9 4.6 7.7 169 1.0 +3.1

Crude fiber 60.1* 511%™ 37.8° 67.3° 65.5% 41.6°
6.4  10.21 +1.7 +0.70 +0.84 9.2

Nitrogen- free  87.3  86.0 858 1.0 50.5 89.7
extract +3.1 +3.9 2.3 +1.6 10.49 0.71

Means in the same row withoul sUperscripts are not significanlly ditferent (p> 0 .05), while
those having different superscripts differ slgnificantly (p= 0.05).

Carcass tharacteristics and meat analysis

Results of carcass c¢haracteristics of the experimental duckling
groups are presented in Table 5. Feeding either BCMP or FG did not
significantly affect carcass inedible and edible parts, measured as absolute
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weights or as % of body weight (BW). Giblets weight (absolute and % of
BW) was insignificantly decreased relative to the control due to feeding 30%
BCMP or 3% FG, while it was increased with 60% BCMP either alone orin
combination with 3% FG, Eviscerated carcass weight (g} or as % of BW
increased relative to the control with feeding the tested materials with
exception of 30% BCMP plus 3% FG. Visceral fat weight (g) or as % of BW
was decreased due lo feeding the tested materials compared to the control.
Differences in visceral fat % reached significant values with 30% or 60%
BCMP plus 3% FG compared to the control. Some reports demonstrated that
the incorporation of garlic into chicken diets suppressed the lipid metabofism
(Qureshi e al., 1983 and Khalid ef al, 1995). Weight (g) and % of pad fat
tended to decrease with feeding the tested materials. The similarity in
carcass weight among treatments is due to the insignificant effect of
treatments.on fasting body weight. There is a strong positive relationship
between fasting body weight and carcass weight {Osrnan st 8l, 1984). In
accordance with the present results, EL-Nawawi (1991} and Galal st al
(1997) found that feeding broilers on diets containing garlic did not
significantly affect fasting weight, carcass weight or dressing percentage.
Also, Horton et & (1991} reported that, feeding dried garlic to male brailers
did not influence muscle, adipose tissue and bone growth or composition.

Table §: Effect of feeding black ¢umin meal and/or fresh garlic on
carcass characteristics of 12-week old Muscovy ducklings.

30% 60% 3% 30% BCMP 80% BCMP
Item Control  gomp  Bowmp FG  &3%FG & 3%FG
Live weight, g 3187 3283 3483 3583 3433 3218
Inedible parts, g 353 446 493 432 336 456
s 1.1 138 14.2 124 127 14.2
0.6 1.4 1.3 0.5 t0.9 1.3
Giblets, g 178 152 243 194 227 191
%, 556% 46" 7.0° 5.4% 6.6 59%
0.3 0.1 £0.5 0.8 0.2 +0.8
Eviacarated carcass
) 2035 2154 2233 2383 2084 2058
. % 639"  e68 841" 66.5° 80.7" 65.2%
1.7 +1.8 1.8 +2.0 126 £1.0
Edible parts. ¢ 2556 2633 2815 2911 2673 2619
% 80.2 80.2 80.8 81.2 77.9 61.4
+1.3 £2.2 +1.4 +0.8 +2.9 £13
Viscaral fat, 9 &4 5t 72 48 17 21
o 264 1.55% 207 1.34" 0.50° 0.65"
’ £0.83 +0.5% 10.41° 40.32 $0.37 +0.16
Pad fat, 9 48 33 50 38 22 30
% 1.51 1.02 1.43 1.07 0.67 0.92
.27 +0.27 10.16 0.4 +0.42 +0.34

Msans in the same row without suparecripts are not significantly different (p> 0.05), while
thoae having different superacripts differ significantly (p< 0.05).

Results of nutrients composition of ducklings’ meat of the different
experimental groups are presented in Table 6. Moisture content of the meat
was decreased (P< 0.05) whiie CP content was increased (P< 0.05) upon

4384



J. Agrie. Sci. Mansoura Unlv., 28(8}, June, 2003

feeding 30 or 60% BCMP alane or 30% BCMP plus 3% FG compared to the
control. The reverse trend was observed upon feeding 3% FG either alone or
plus 60% BCMP (P< 0.05). Ether extract and ash contents of the meat were
increased (P< 0.05) upon feeding 30% BCMP alone but they were decreased
{P< 0.05) in the meat of duckiing groups fed diets containing 3% FG either
alone or plus 60% BCMP compared to the conirol. However, Abdo (1998)
found that fresh garlic at 3% or more in broiler diets improved meat quality.

Table 6. Effect of feeding black cumin meal andior fresh garlic on
composition of meat of 12-week old Muscovy ducklings (fresh

weight bas!s)
0% 60% 3% 30%BCMP  60% BCMP
Nutrlent, % Conliol  goMp BCMP  FG &3%FG & 3% FG
Moisture 73.2° 71.67 72.4° 76.3" 72.37 75.7°
017 017 10.08 +0.34 0,07 10.04
Crude protein 24.5° 258* 263" 226° 26.2° 232°
0.12 10.45 #0.09  £1.53 +0.29 £0.05
Ether extracl 1.3° 1.7 1.2° 0.6 1.1~ 0.9°
10.01 +0.18 t0.01  $0.05 +0.06 10.04
Ash 1.3° 1.5 1.2 0.9° 1.2° 0.9°
+0.01 .06 0003 x0.05 +D 04 0.04

Megans within each row with ditfarent letters are significaatly ditferant (p< 0.05).

Economic evaluation

Economic evaluation of feeding Muscovy duckiings on BCMP or FG
is presented in Takle 7. Total and net revenue were increased and econormic
efficiency was improved upon feeding the tested materials; with the highest
economic efficiency relative to the control, being obtained with the group fed
30% BCMP alone which had a very slight difference compared to that
obtained with the group fed the diet of 30% BCMP plus 3% FG. On the other
hand, the 60% BCMP plus 3% FG fed group displayed a somewhat betler
economic efficiency relative to the control, but was the lowest one compared
to those of the other dietary treatments.

Table 7: Economic evaiuation of feeding Muscovy ducklings on diets
containing black cumin meal and/ or fresh garlic

. 0% 60%

ttern, % Control Bsgnﬁp B?::P 3% FG BCMP BCMP
& 3% FG & 3% FG

Price of Kg fecd, LE 0.76 070 068 081 076 are
Total feed intake / duckling, kg 10.430  10.156 11.326 9.266 10.318  11.228
Feed cost /duckling, LE 7.93 791 770 751 T84 8.08
Total cost /dutkling, LE ' 12.93 1211 1270 1251 1284  13.08
Final live weight / duckling, k? 3.083 3374 3364 32307 3500 3.202
Total revenue / duckling, LE 27.84 3037 3028 2976 31.50  28.82
Net revenue / duckling, LE * 14.91 1826 17.56 17.25 1866  15.74
Economic efficiency * 1.15 151 138 138 145 1.20
Relative economic efficiency ! 100 13.30 120 120 128 104

TFeed cost + price of purchasing of one-day old duckling (5 LE).

?gelling price of duckling; was 9 LE/kg live walghL

® Selling price of duckling- total cosL

4 Nat ravanue per unit of total cost

* Assuming that economic efficiancy of tha control treatment representa
100%.
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CONCLUSION

It is concluded that feeding Muscovy ducklings on diets containing
black cumin meal and Egyptian fresh garlic each alone or in combinations
had a positive effect on the performance of ducklings for weight gain and feed
conversion, but the improvement was not significant, Carcass raits also were
not affected greatly by dietary treatments, with the exception of a significant
decrease in visceral fat occurred when garlic was ted either alone orin
combinations with black cumin meal. Net revenue increased upon feeding the
two tested materials but economic efficiency was the highest when black
cumin meal was incorporated either alone or plus fresh garlic t¢ replace 30%
of soybean meal protein in {he diet.
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