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Abstract: This study was aimed to economic evaluate the effect of Dried Tomato Pomace (DTP) on growth performance, biochemical profiles and economic efficiency of Mallard Ducks from 1 days old until 72 days (age of marketing). A total of 240 unsexed one
– day old, Mallard ducklings were used in this study and were randomly and independently
allocated to the four dietary treatments, each containing 60 ducks and divided in to four
groups, T1 (control ), T2 ( 10 % DTP), T3 (15% DTP) and T4 (20% DTP). The diets were
formulated in mash form fortified with vitamin and mineral premix and chemical analysis
were applied for starter and finisher rations. Moreover, feed and water were provided for
ad-libitum consumption. The results showed that, ducks fed 20 % DTP had higher live
body weight with a coincident significant increase of the feed intake (P <0.05). In addition,
total cholesterol, Triglycerides, high density lipoprotein (HDL) are decreased significantly
(P <0.05) meanwhile low density lipoprotein (LDL), total protein profiles non-significant (P
> 0.05). In terms of economic analysis, T4 ( 20% DTP) diet revealed the lowest cost per
Kg live weight of ducks 77.57 L.E / duck, along with the highest economic return 91.38
L.E per duck and net profit 13.81 L.E per duck. In conclusion, Mallard duck can efficiently
utilize diet containing high DTP (20%) diets, consequently, it can be used to optimize their
growth performance and maintain the maximum economic return.
Key words: Mallard duck; dried tomato pomace; growth performance; economics
efficiency

Introduction
The poultry sector is considered the fast
growing and flexible of all live stock sectors
and Egyptian poultry industry has improved
and become occupied a place of glory among
the livestock enterprises as it is providing a
great part of increasing demand for animal protein. Moreover, it is characterized by rapid
monetary turnover, short production cycle and
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higher return on investment (1). The feed plays
remarkable role in poultry production by sharing about 70% of total production costs. So,
great efforts have been made to improve feed
utilization and conversion to meat to minimize
the feeding cost by feeding a well-balanced diet
and supplementing diet with various feed additives (2, 3).
Tomato (Lycopersicon esculentum) is one of
the most popular vegetables used as salad in
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food preparation and as juice, soup, ketchup or
paste. Commercial processing of tomato produce large amount of waste at various stages.
Tomato pomace (TP) is mixture of tomato skin,
pulp and crushed seed that remain after the processing of tomato for juice, paste and ketchup
(4). From 1000 kg of fresh tomatoes, 100 to 300
kg wet tomato pulp are produced and normally
disposed of being sold as animal feedstuffs (5),
and its nutritional value is highly dependent on
the tomato cultivars, growing conditions, degree of drying and processing method (6).
Some by-products originated from food industry processing are utilized in animal feeding.
However, the utilization of certain products is
not generally applied in animal nutrition. One
of these by-products is the peels and seeds of
tomato called in common (tomato pomace) remaining usually from the processing of tomato.
In Egypt, about 550.000 to 660.000 tons of tomato by-products are yearly produced from
canning industry. Unfortunately, a great part of
it is lost without utilization. These by-products
remain from the squeeze of tomato; is rich in
protein, energy and crude fiber (7, 8). Wet tomato pulp can be further dried to approximately
900 g/kg DM and, because of its chemical composition, which possesses nutritional value, can
provide the poultry industry with an alternative
feedstuff (9).
The objective of this study was to economically evaluate substitution the corn with Dried
Tomato Pomace (DTP) for mallard duck by
study their effect on the productive and economic performance traits that included final
body weight, feed conversion rate, feed efficiency, total costs, total returns and finally net
returns. Also biochemical profiles of total proteins and lipids were measured for determine
the effect of DTP on the quality of the meat for
Mallard duck.
Materials and methods
This work was carried out during the period
from January 2017 till March 2017.
A total number of 240, unsexed one – day
old, Mallard ducklings were used in this study.
All ducks were weighed individually and distributed randomly among 4 treatments each

treatment include 60 ducks were nearly similar
in initial average body weights.
Data collection
Rations were formulated to contain approximately the same crude protein level, and energy
(kcal/ kg). Four treatments were used: - T1
(controlled), corn – soy diet fed for group (1).
T2, 10% Tomato Pomace replaces corn fed for
group (2). T3, 15% Tomato Pomace replaces
corn fed for group (3). T4, 20% Tomato Pomace replaces corn fed for group (4). Four experimental starter diets (from 1day to 42 days) and
finisher diets (from 42 day to76days) were fed
to ducklings and chemical analysis of experimental diets (10)
Growth performance measurements
Through the experiment, the following
measurements were recorded:
Live body weight (LBW)
Ducks were weighted in each blocks every 7
days during experimental period. Total individual live weights in each blocks were divided by
the number of ducks in the blocks to obtain the
average live body weight.
Feed intake
Ducks in each treatment were provided with
a weighed amount of feed every 1 week, the residual were obtained at the end of the 1 week of
age and the amount consumed was calculated
by the difference. The average amount of feed
consumed per duck = amount of feed consumed
per ducks / number of duck consuming feed.
Feed conversion rate (FCR)
Feed conversion rate = (feed intake per kilograms in week / body weight gain per kilograms
in week) (11).
Feed efficiency (FE)
The feed efficiency is weekly or for total experimental period and calculated as follow:
Feed efficiency = (Gain in live body weight in
this period / Feed intake in certain period)
(12,13).
Blood parameters
On a random basis, blood samples were collected from 5 ducks per group at slaughtering
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and lipid profiles including triglycerides (TG)
(14), total cholesterol (TC), high density lipoprotein (HDL) (15), low density lipoprotein
(LDL) (16) were determined. Also total plasma
proteins (TP) (17), albumin (ALB) (18), globulin (GLB) (19), were determined calorimetrically using the commercial kits (ELITech
SEEPPIM S.A.S. Zone industrielle - 61500
France).
Economic analysis
At the end of experiment, the following indices were calculated per each groups of duck:
Total fixed costs (TFC), total costs (TC)
(15,20). Total return (NR), net profit (NP) and
economic efficiency (EE)(11, 12, 21, 22, 23,
24, 25, 26).
Statistical Analysis
Data handling and statistical analysis was
carried out at the Dept. of Animal Wealth Development, Faculty of Vet. Medicine, Zagazig
University. Analysis was done using
SPSS/PCT, (Statistical Package for Social Sciences version 22.0) (IBM Corp., Armonk, NY,
USA) software Results were reported in means
± SEM (Standard Error of Mean). The value of
P < 0.05 was used to indicate statistical significance. The statistical method was ANOVA test
(one way analysis of variance) to test the differences in productive and economic efficiency
parameters of ducks according to different experimental diets. The Duncan multiple range
test are also used (27, 28).
Results
Growth performance
The effects of different levels of dietary DTP
on final body weight, Total feed intake, FCR
and FE were showed in Table 3. And results
showed that the final body weight was significant (P < 0.05) where the highest in T4 and the
lowest was in T1.also the total feed intake was
significant (P < 0.05) different in different
groups the highest was in T3. Meanwhile the
feed efficiency and the feed conversion ratio are
high with significant in T1 and T3 respectively.
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Biochemical analysis
The different protein profiles are analyzed in
table (4) where the total protein, globulin and
A/G ratio are non-significant at (P > 0.05).
Meanwhile the total albumin are high significant at (P < 0.05) for different groups where
the value are high in control groups (5.66) and
in T2, T3 and T4 the values were 5.27, 5.36 and
5.45 respectively. Table 5 shows the analysis
for different lipid profiles, the mean values for
total cholesterol, high density lipoprotein
(HDL) , low density lipoprotein(LDL) and triglycerides all are significant at (P < 0.05).
Economical analysis
The different economic measures are shown
in table 6 that shown highly significant (P <
0.05) for total variable costs (LE/ duck), total
costs (LE/ duck), total returns (LE/ duck) and
net profit (LE/ duck) for different groups and
shown that T4 is the highest in terms of net returns and control group (T1) is the lowest in that
term of net returns. Also this table shown that
total fixed costs (LE/ duck) are non-significant
at (P > 0.05) for all groups.
The efficiency measures for economic analysis
are shown in table 7 that includes percent of total returns to total costs, percent of total returns
to total variable costs, percent of net profit to
the total variable costs and finally percent of net
profit to the total costs. All are significant at (P
< 0.05).
Discussion
Considering our main interest was to establish a bio-economic optimum for feed formulation with DTP that meet the nutritional requirements of mallard duck and maintain maximum
performance with least cost as well.
Growth Performance
The final body weight was highest in T4
with significant effect that indicate that the high
percent of DTP (20%) results in increasing the
body weight gain and this results are consistent
with those of (4) who reported that DTP increase feed performance and final body weight.
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Table 1: Chemical composition (%) of experimental diets used in the starter stage from 1 weeks

to 7 weeksItem %

Experimental diets for each 100 kg diet
10%Tomato
15%Tomato
20%Tomato
pomace
pomace
pomace

Control
ME, Kcal/Kg
CP, %
EE, %
CF, %
Ca, %
Lysine, %
Methoinine, %

2891
22.41
4.38
3.5
0.92
1.13
0.4

2890
22.25
4.64
5.4
0.92
1.12
0.4

2883
22.24
4.76
6.43
0.92
1.11
0.4

2872
22.22
4.90
7.29
0.92
1.11
0.4

Available ph.%

0.58

0.58

0.58

0.58

ME: Meatabolizale Energy

CP : Crude Protein

CF: Crude Fiber Ca : Calcium

Table 2: Chemical composition (%) of experimental diets used in the finisher stage from 7 weeks to 10

weeks
Item %
Control

Experimental diets for each 100 kg deit
10% Tomato
15% Tomato
20% Tomato
pomace
pomace
pomace
2994
2987
2981
19.76
19.74
19.71
7.07
7.21
7.34

ME, Kcal/Kg
CP, %
EE, %

3000
19.83
6.8

CF, %

3.37

5.37

6.37

7.43

Ca, %

0.95

0.95

0.95

0.95

Lysine, %

1.18

1.17

1.16

1.15

Methoinine, %

0.50

0.49

0.48

0.48

Available ph.%
0.45
0.45
0.45
ME: Meatabolizale Energy CP : Crude Protein CF: Crude Fiber Ca : Calcium

0.45

Table 3: Economic parameters of Mallard duck performance that affected by dietary treatments

Items
Treatment 1 (T1)

Different treatments that supplied with dried tomato pomace
Treatment 2 (T2)
Treatment 3 (T3)
Treatment 4 (T4)

Number of ducks

60

60

60

60

Initial body
weight (g)
Final body weight
(g)
Total Feed intake
(g)
Feed Conversion
rate (FCR)
Feed Efficiency
(FE)

57.53±0.18a

57.37±0.18a

57.46±0.20a

57.36±0.19a

4020.93± 5.78c

4108.11± 8.42b

4146.68±3.44a

4154.03±3.03a

8082.73± 6.18c

8513.60± 54.17b

8786..27± 40.84a

8716.85± 39.18a

2.01± 0.003c

2.07± 0.10b

2.11± 0.009a

2.09± 0.009a

0.49± 0.008a

0.48± 0.002b

0.47± 0.002c

0.47± 0.002c

Means within the same row in each category carrying different litters are significant at (P ≤ 0.05)
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Table 4: Effect of experimental diets on protein profiles of Mallard ducks (Mean ± SE)

Groups

No.

Treatment 1 (T1)

Treatment 3
(T3)
5.36±0.07a

Treatment 4 (T4)

5.66±0.05a

Treatment 2
(T2)
5.27±0.03a

Total
protein
(g/dl)
Albumin
(g/dl)
Globulin
(g/dl)

5

5

2.49±0.03a

2.16±0.03b

2.17±0.05b

2.27±0.05b

5

3.17±0.07a

3.10±0.04a

3.19±0.03a

3.18±0.06a

A/G ratio

5

0.78±0.01a

0.69±0.01a

0.68±0.02a

0.71±0.01a

5.45±0.01a

Means carrying different superscripts in the same row are sig. different at (P<0.05)
Table 5: Effect of experimental diets on Lipid profiles of Mallard ducks (Mean ± SE)

Groups
Total
cholesterol
(mg/dl)
LDLcholesterol
(mg/dl)
HDLcholesterol
(mg/dl)
Triglycerides
(mg/dl)

No.

Treatment 1 (T1)

5

196.6± 1.36a

Treatment 2
(T2)
172.2±1.04b

Treatment 3
(T3)
172.9±0.81b

Treatment 4 (T4)

5

77.21± 1.04b

77.16±0.43b

77.76±1.07a

77.85±0.87a

5

83.52±0.90a

66.93±2.91b

66.00±0.79b

67.65±0.75b

5

218.69±2.29a

200.08±3.15b

198.92±1.61b

201.84±1.52b

173.6±0.82b

Means carrying different superscripts in the same row are sig. different at (P<0.05)

Table 6: Economic parameters of duck performance that affected by dietary treatments

Items
Number of ducks
Total Variable
cost (LE/Duck)
Total Fixed cost
(LE/Duck)
Total cost
(LE/Duck)
Total Returns
(LE/Duck)
Net Profit
(LE/Duck)

Treatment 1 (T1)
60

Different treatments that supplied with dried tomato pomace
Treatment 2 (T2)
Treatment 3 (T3)
Treatment 4 (T4)
60
60
60

70.04±0.15a

67.78±0.21b

67.04±0.14c

66.06±0.15c

11.65±0.11a

11.65± 0.12a

11.64±0.11a

11.51±0.10a

81.69± 0.19a

79.43± 0.24b

78.69± 0.18c

77.57± 0.17c

88.46± 0.12c

90.37± 0.18b

91.22±0.07a

91.38± 0.06a

6.76± 0.20c

10.94±0.37b

12.53± 0.20a

13.81±0.20a

Means within the same row in each category carrying different litters are significant at (P ≤ 0.05)
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Table 7: Economic efficiency of Mallard duck performance that affected by dietary treatments

Different treatments that supplied with dried tomato pomace
Items

Treatment 1
(T1)

Treatment 2
(T2)

Treatment 3
(T3)

Treatment 4
(T4)

Number of ducks

60

60

60

60

Total Return / total
cost (%)

1.08 ±0.002c

1.13±0.005b

1.15±0.002a

1.17±0.002a

Total Return / total
variable cost (%)

1.26± 0.002c

1.33± 0.006b

1.36±0.003a

1.37±0.003 a

Net Return / Total
variable cost (%)

0.09± 0.003c

0.16± 0.005b

0.18± 0.003a

0.20± 0.003a

Net Returns / Total
cost (%)

0.08± 0.002c

0.13± 0.005b

0.15± 0.002a

0.17± 0.002a

Means within the same row in each category carrying different litters are significant at (P ≤ 0.05)

The total feed intake (g/duck), feed conversion ratio and feed efficiency are the highest in
T4 and T3 that results are agreement with (7)
who found that dried tomato pomace can be
used in broiler chicken diets up to 20 %. However, in general it seems dried tomato pomace
can be used in poultry diets as a feed ingredient
any level and results in increasing total feed intake, FE and FCR. These results were in contrary with (29) who reported that increased TP
level (10, 20%) in both starter and finisher
broiler chicken diets resulted lower live weight
(P <0.01). However there was no significant
difference between control and 5% DTP supplemented diet groups.
Biochemical analysis
The total protein, globulin and A/G ratio are
non-significant at (P > 0.05). The observed result was agreed with (30) who recorded that total protein, globulin and albumin: globulin ratio
levels of broilers not affected by different levels
of DTP.
Table 5 shows the analysis for different lipid
profiles, the result revealed significant (P<0.05)
decrease in total cholesterol, triglycerides, HDL
and LDL levels. The total cholesterol of control
group was 196.6 mg/dl while that of the groups

fed diet contained 5%, 10% and 20% DTP were
172.2, 172.9, and 173.6 mg/dl respectively. The
triglycerides of control group was 281.69 mg/dl
while that of the groups fed diet contained 5%,
10% and 20% DTP were 200.08, 198.92, and
201.84 mg/dl respectively. Also the HD of control group was 83.52 mg/dl and that T2, T3 and
T4 were 66.93, 66.00 and 67.65 mg/dl respectively. The LDL level of control group was
77.21 mg/dl and for T2, T3 and T4 were 77.16,
77.76 and 77.85mg/dl respectively
The observed result was agreed with (30)
who recorded that the serum cholesterol content, LDL and HDL of poultry fed on diet contained 8, 16% DTP were lower as compared
with other groups (P<0.05). In the same line
(31) reported that tocopherols and tocotrienols
in DTP lowers serum cholesterol by supperessing the posttranscriptional action of 3-hydroxy3-methylglutaryl coenzyme A (HMG-CoA)reductase, the rate –limiting enzyme in the mevalonate pathway of endogenous cholesterol synthesis by the liver
Economical analysis
Table (6): showed non significant difference
(P < 0.05) among all groups for the total fixed
cost where at the control groups it was 11.65
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LE/duck and for T2,T3 and T4 total fixed costs
were 11.65, 11.64 and 11.51 LE/duck. The total
variable costs are significant difference (P <
0.05) among all groups where the large total
variable costs was at T1 (70.04 LE/duck) and
the lowest one was at T4 (66.06LE/duck).
Also in Table (6): showed significant difference (P < 0.05) among all groups for the total
returns where at the control groups it was 88.46
LE/duck and for T2,T3 and T4 the total returns
were 90.37 91.22, and 91.38 LE/duck respectively. This results indicates the significance using Tomato pomace at 20% for the group four
more than 10% and 15%. And the highly total
returns in this group may be due to the high
final growth weight in this group.
Table (6): showed significant difference (P<
0.05) among all groups for the net profit where
at the control groups it was 6.76 LE/duck and
for T2,T3 and T4 the for the net profit were
10.94, 12.53, and 13.81 LE/duck respectively.
This results indicates the significance difference among all groups in the net profit and as
showed the higher body weight gain in T4 are
due to the high feed intake and consequently
high total returns and finally higher net profit.
Table (5): showed significant difference
(P< 0.05) between all groups for the different
economic efficiency measures. The percent of
total returns to the total cost for the control
groups it was 1.08 and for T2,T3 and T4 were
1.13, 1.15 and 1.17 respectively.
Meanwhile The percent of total returns to the
total variable cost for T4 groups was 1.37 and
for T1, T2 ,and T3 were 1.26, 1.33 and 1.36
respectively. Also in table (5), The percent of
net returns to the total cost is higher in T4
group ( 0.17) and for T1, T2 ,and T3 were 0.08,
0.13 and 0.15 respectively. These economic results agree with (32,20).
Conclusion
Using of Tomato pomace as a percentage of
corn has no side effect on the final growth
weight of the mallard ducks and through this research work the 20% is more economic than
15% and 10% so we concluded that using the
tomato pomace with percentage of 20% of the
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corn to the ration of the mallard duck and suggested that new research are needed to study the
effect of percentage more than 20% as percentage of corn in ration of mallard duck.
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