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The impact of a fermented diet including Iraqi probiotics on a few productive 
characteristics in Chinese ducks
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Abstract: This study was conducted in a private field for duck breeding in Al-Muthanna Governorate from 12/14/2021 
to 02/14/2022. A total of 125  one-day-old chicks were reared from Pekingese ducks, with an average weight of 42 g; 
ducklings were prepared from local markets in Al-Diwaniah Governorate, and chicks were reared at a semi-enclosed 
hall with dimensions of 25 × 10 m. Chicks were randomly distributed into five treatments; each treatment was three 
replicates (10 chicks/replicate), placed in 15 Pens, and the area of one pen was 1.5 × 1 m. The experiment treatments 
were as follows: the control treatment (T1) and other treatments used feed fermentation with Iraqi probiotics Vs. dry feed 
25%+75%, 50%+50%, 75%+25% and 100%+0%, for treatments T2, T3, T4 and T5 respectively. The results indicated a 
significant improvement in the average live body weight, weight gain, feed consumption and feed conversion factor for 
ducks fed by fermentation with the Iraqi probiotics compared to the control treatment at 4 and 8 weeks of the bird's age.
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Introduction
As a result of the large gap that occurred in the pro-

duction of eggs and meat for poultry and the increasing po-
pulation growth, this was accompanied by changes in the 
cultural, health and economic levels, as well as a change 
in social tradition and the increase in the price of red meat1. 
Evolution of poultry breeds, including ducks, such as grow-
th rate, weight gain, and food conversion efficiency, which 
increased its nutritional, administrative and health require-
ments2. Poultry farming, including ducks, is based, it has 
three main pillars: breed, management and nutrition, nutri-
tion is one of the essential pillars in establishing poultry pro-
jects, including ducks, because it constitutes about 60-70% 
of the costs of installing poultry projects3. Nutritionists have 
turned to improve the nutritional value of the feed, including 
microbial, physical, and chemical properties, reflected posi-
tively on the digestive efficiency and absorption of the meal, 
giving a noticeable rise in egg and meat products1.

One of the techniques that increase the readiness of 
nutrients for feed intake by birds is heat treatment, such as 
roasting some of the feed materials or soaking with water, 
such as moisturizing the feed or fermenting the feed in the 
presence of fortifiers. The fermentation process of fodder 
with beneficial microorganisms while providing the appro-
priate conditions to complete the fermentation process will 
benefit by increasing the production of organic acids and 
reducing pathogenic bacteria such as E. coli and salmonella 
because they cannot tolerate acidic medium4,5.

Increased levels of the protease enzymes lipase and 
amylase, which digest nutrients like proteins, carbohydra-
tes and fats, ease of absorption, reflect positively on the 
productive performance of ducks, as well as breaking the 
large bonds of complex food, like high-fiber feed, to sma-
ller units that are easy to digest and absorb by the bird. 

Fermentation increases the readiness of some elements, 
calcium phosphorous found in grains such as barley and 
wheat. The birds do not benefit from more than one-third of 
the phosphorous present in the grains. They lack phytase 
enzyme in the digestive system, which was secreted from 
the beneficial microorganisms used in the fermentation pro-
cess6. The fermentation process is carried out in aerobic 
and anaerobic fermentation7.

The beneficial bacteria used in forage fermentation are 
anaerobic; feeding poultry, including ducks, on fermented 
feed, whether wholly or partially, will enhance the nutritio-
nal value of the feed eaten by ducks, specifically the use of 
alternative feeds, which are characterized by low protein8. 
The fermentation process directs beneficial microorganisms 
and their enzymes to a qualitative improvement of this feed, 
as well as attractions for ducks, like the flavor and palatabi-
lity desired by ducks, which reflects on growth, final weight 
and egg production with improved health9.

The current study aims to show the effect of fermenta-
tion feed with Iraqi probiotics on some productive traits of 
Chinese ducks.

Materials and methods 
This study was conducted in the poultry field of the De-

partment of Animal Production, Agriculture College, Al-Mu-
thanna University, from 7/12/2021 to 1/2/2022. The field 
experiment was included to study the effect of the Iraqi pro-
biotics on some productive traits of Chinese ducks.

A total of 75 unsexed, one-day Chinese duck chicks 
were used, prepared from one of the incubators in Al-Qa-
disiyah Governorate, were randomly distributed to 4 treat-
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ments, and each treatment included three replicates (5 chic-
ks each replicate); the treatments were as follows:

T1: First treatment: control (dry diet). 
T2: Second treatment: 25% Iraqi fermented feed + 75% dry feed.
T3: Third treatment: 50% fermented feed with Iraqi pro-

biotic + 50% dry feed.
T4: Fourth treatment: 75% fermented feed with Iraqi 

probiotic + 25% dry feed.
T5: Fifth treatment: 100% fermented feed with Iraqi pro-

biotic + 0% dry feed.
The chicks were reared on the floor in a particular room 

for raising ducks; it provided all the conditions for breeding 
ducks. The hall has been divided into 12 pens with dimen-
sions of 200 cm x 125 cm per pen.

Feed materials that were used in the experiment (Table 
1) were brought from local markets in Al-Muthanna Governo-
rate. The birds were fed according to the requirements of the 
Chinese ducks for the starter and growth periods; as for the 
Iraqi probiotics, it was brought from Baghdad Governorate and 
added to the feed according to the levels of added experience.

Studied traits

Body weight
Live body weight when marketing is an essential econo-

mic criterion in judging the productive performance of Chinese 
ducks. The live body weight of the birds was calculated by wei-
ghing all the chicks from each replicate on the first day of life, 
at the end of every two weeks during the 8-week trial period.

Weight gain
The weight gain of the birds was calculated every two 

weeks according to the following equation:
Weight gain (gm) = live body weight at the end of the pe-

riod (gm) - live body weight at the beginning of the period (gm).

Feed intake
A good diet is that feed that is high in nutritional value 

and that achieves the best economic return; feed consump-
tion for birds has been calculated by weighing the remaining 
amount of feed at the end of each week and subtracting it 
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Table 1. Chemical analysis of the basal diet used in the starter and grower periods with chemical analysis.
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from the total amount provided at the beginning of the week.

Feed conversion
It was defined as the amount of feed consumed to pro-

duce one unit of body weight; breeding birds is represen-
ted in the birds' high ability to convert the consumed feed 
materials into foodstuffs that benefit humans. The feed 
conversion factor for birds was calculated as shown in the 
following equation:

Feed conversion factor = the average amount of feed 
consumed in a certain period (gm) / the average weight gain 
during the same period (gm)

Complete random design (CRD) was used to study diffe-
rent treatments' effects on the traits studied. The significant 
differences between the means were compared with the Dun-
can10 multiple range test under the significance level of 0.05. 
The program SPSS11 was used in the statistical analysis.

Results

Body weight
Table 2 shows the effect of fermented feed with the Iraqi 

probiotic on body weight (gm) for ducks, a significant increa-
se (P≤0.05) in the mean live weight of ducks at 4 weeks of 
age for treatments T3, T4 and T5 compared to the control 
treatment. There are no significant differences between the 
treatments T3, T4 and T5, and treatments T1 and T2; this 
significant rise continued in the fermentation of feed with the 
Iraqi probiotics, compared to the control treatment, as for 
the general average of live body weight, it reached 1318, 

1407, 1465, 1525 and 1554 gm, for treatments T1, T2, T3, 
T4 and T5 respectively.

Weight gain
Table 3 shows the effect of fermented feed with Iraqi 

probiotic feed on the rate of weight gain of Chinese duc-
ks; a significant increase in the rate of weight gain for all 
treatments of fermentation of fodder with the Iraqi probiotic 
compared to the control treatment at the age of 4 weeks, 
the same significant effect was also observed at the age of 
8 weeks, as well as in the rate of total weight gain.

Feed intake
Table 4 shows the effect of the Iraqi fodder fermented 

with the probiotic in the ration on feed consumption (g), a 
significant increase in treatments T3, T4 and T5 compared 
to treatments T1 and T2 at 4 weeks of age, as for the eighth 
week. The total feed consumption of the birds showed a 
significant increase for the T4 and T5 treatment compared 
to the rest of the treatments.

Feed conversion factor
Table 5 shows the effect of fermented fodder with Iraqi 

probiotics in the diet on the feed conversion factor; signi-
ficant improvement in the feed conversion factor in treat-
ments T4 and T5 compared to the rest of the treatments 
in the experiment; there were no significant differences 
between treatments T3, T4 and T5 and treatments T2 and 
T3 at the fourth week of life, as for the eighth week of the 
birds' life, a significant improvement was observed for all of 
the forage fermentation treatments with the Iraqi probiotic 
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Table 2. The effect of fermented feed with the Iraqi probiotic on body weight (gm) for ducks.

Table 3. The effect of fermented feed with the Iraqi probiotic on weight gain (gm) for ducks.
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compared to the control treatment no significant differences 
between treatments T4 and T5 and treatments T2, T3 and 
T4 at the same age, as for the total weight gain, a significant 
improvement was observed in favor of treatments T3, T4 
and T5 compared to the control treatment.

Discussion
The results showed the effect of fermented feed with 

Iraqi probiotic feed on the rate of weight gain of Chinese 
ducks; this is agreed with (12) who noticed a significant in-
crease in the average body weight of groups of birds that 
took fermented feed with Iraqi probiotics, it may be attribu-
ted to the fermentation process that directs the microorga-
nisms to make the gut environment acidic, negatively affects 
the pathogenic bacteria, as well as increasing the secretion 
of digestive enzymes, which help in the process of diges-
tion and absorption, which increases growth rate and body 
weight. The significant increase in feed consumption may 
be due to the increase in the surface area of the alimen-
tary canal as a result of the high length of the villi and the 
depth of the crypts, as well as increasing the palatability of 
the feed as a result of the fermentation process with a pro-
biotics13. Furthermore, the significant improvement may be 
due to an increase in the rate of digestion in the alimentary 
canal, thus, increasing digestive efficiency, which increases 
the growth rate, reflected in the feed conversion factor in all 
feed fermentation treatments compared to the control treat-
ment14.

Conclusions
The results indicated a significant improvement in the 

average live body weight, weight gain, feed consumption 
and feed conversion factor for ducks fed by fermentation 
with the Iraqi probiotics compared to the control treatment 
at the age of 4 and 8 weeks of the bird's age.

Bibliographic references
1.	 Naji, S.A. and H.A. Ahmed. Broiler production and projects. 

Ministry of Higher Education and Scientific Research. faculty 
of Agriculture. Baghdad University. 1988.

2.	 Naji S.A. Broiler commercial production guide. Iraqi Federa-
tion of Poultry Producers. Iraqi Poultry Science Association. 
Technical Bulletin (12). 2006.

3.	 Naji, S.A., Z.T. Al-Dhanki, G.A. Al-Qaisi and W. Razooki. Pro-
ductive guide for broiler mothers. The Iraqi Federation for 
Poultry Producers. Poultry Science Association. Technical 
Bulletin (16). 2007.

4.	 Surawicz C.M., L.V. McFarland, G. Elmer and J. Chinn. Treat-
ment of recurrent Clostridium difficile colitis with vancomycin 
and Saccharomyces boulardii. American Journal of Gastroen-
terology, 1989. 84: 1285 -1287.

5.	 Al Salman, N.T.Sh. and J.K.M. Al-Gharawi. Effect of Eucalyp-
tus leaves water extract on some productive traits of broilers. 
Plant Archives Vol. 19, Supplement 1, 2019 pp. 920-923.

6.	 Uchewa, E.N. and  P.N. Onu. The effect of feed wetting and 
fermentation on the performance of broiler chick. Biotechnol. 
Anim. Husb., 2012. 28: 433-439.

7.	 Santoso, U.,  F. Nengsih, A. Rozal, J. Setianto and S. Kadar-
sih. The effect of fermented feces on growth, fat deposition 
and carcass quality in broiler chicken. J. Indones Trop. Anim. 
Agric., 2004. 29: 27-32.

8.	 Abedalhammed, H. S., Naser, A. S., Al-Maathedy, M. H., Mo-
hammed, Th. T., Jaber, B. T. & Al-Asha'ab, M. H. The effect of 
vitamin e as an antioxidant with different levels of dried tomato 
pomace supplementation on diets of common carp (cyprinus 
carpio l) on blood indices. Biochemical and Cellular Archives. 
2020, 20(2): 5173-5176.

9.	 Tang, J. W., Sun, H., Yao, X. H., Wu, Y. F., Wang, X., & Feng, 
J. Effects of Replacement of Soybean Meal by Fermented 
Cottonseed Meal on Growth Performance, Serum Biochem-
ical Parameters and Immune Function of Yellow-feathered 
Broilers. Asian-Australasian journal of animal sciences, 2012. 
25(3), 393-400.

10.	Duncan, D.B. Multiple ranges test and Multiple F – test. Bio-
metrics. 11: 1-42. 1955.

11.	SPSS. SPSS users guide. Statistics version 20. Statistical 
Package Solution Service. 2012.

12.	Z. Al-Fayyadh, D. .; Hasson, A. A. .; Hussein, A. K. .; Hassan, 
R. K. Effect Of Humic Acid Spray On Growth Characteristics 
Of Wheat Varieties . Journal of Life Science and Applied Re-
search. 2020, 1, 10-19

13.	Hussien, S. .; Doosh, K. S. . Production And Characteriza-
tion Of Β-Galactosidase Enzyme In The Plant Extract From 
(Ziziphus Spina-Christi) And Its Application In Milk. ). Journal 
of Life Science and Applied Research. 2021, 2, 1-8

14.	Feng, J.X., Z.R. Zu and J.X. Liu. Effect of fermented soybean 
meal on digestive enzyme activities and intestinal morphology 
in broilers. Poultry Science, 2007.86(6), 1149-1154.

15.	Khudair, M.Y Alyassein, R.N, Jasim, F.M. Improving the Quali-
ty of Ground Water in Some Areas of Al-Anbar Governorate by 
Recharging with Rainwater. IOP Conference Series: Earth and 
Environmental Science.2021, 761(1), 012009

Table 4. The effect of fermented feed with the Iraqi probio-
tic on feed intake (gm) for ducks.

Table 5. The effect of fermented feed with the Iraqi probio-
tic on feed conversion (gm feed intake/ gm weight gain) for 
ducks.
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