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Abstract. The aim of this research was to evaluation the effects of feeding fresh azolla on the 

physiological and productive characteristics of Iraqi local ducks. A total of 72 local ducks, one 

week old, weighed an average of 108 g. We randomly divided the chicks into four treatments, 

each consisting of three replicates and containing 6 birds per replicate. The following were the 

treatments: T2, T3 and T4 Add 5, 10 and 15% fresh Azolla of basal diet, respectively. The results 

indicated that Azolla at 5, 10, and 15% inclusion levels in local duck indicated a significant 

increase (P≤0.05) in body weights, weight gain, and feed conversion among the treatments 

compared to the control treatment. There was not a significant (P≤0.05) effect on feed intake. 

However, fresh Azolla supplementation did not affect total protein, total cholesterol, triglyceride, 

ALT, and AST levels in blood serum. Therefore, adding fresh Azolla to the diet of local ducks 

may be quite beneficial. It can be added up to 15% of the ducks' diet to improve their growth 

performance. 

Keywords. Azolla, Local Ducks, performance. 

1. Introduction: 

  Rural farmers in South Iraq grow ducks in their backyards for both domestic protein and additional 
revenue. However, feed costs, particularly those associated with commercial diets, account for over 70% 
of the total cost of raising chicken and can limit local output. In light of these difficulties, Rich in 
necessary amino acids and crude protein, the aquatic fern Azolla (Azolla pinnata) seems to be a feasible, 
plentiful, and easily accessible alternative feed source for chicken. [1] Azolla is a type of fern that floats 
on water's surface. The velvety leaf surfaces, vivid green hue, numerous spores, and small, overlapping 

leaves are the characteristics of this plant [2]. Additionally, according to the results of a chemical study 
of the nutrients in Azolla, the protein content is 31.25%, the fat content is 7.5%, the soluble sugar content 
is 3.5%, and the crude fiber content is 6% [2]. The advantage of utilizing azolla as an ingredient in 
poultry feed is that it has a high protein content (20–35%). Vitamins A and B12 are included along with 
amino acids [3]. Additionally abundant in minerals like iron, calcium, magnesium, potassium, and 
manganese, as well as bioactive substances with built-in antioxidant properties like phenols, tannins, 
and glycosides, is azolla [4]. Additionally, Azolla's low fiber level makes it extremely digestible, giving 

it a competitive edge over other feed substitutes that need to undergo a lot of processing before they can 
be used as farm animal feed [5]. Owing to its abundance and low cost, azolla is regarded as a non-
traditional source of plant protein. Without having any negative effects, it enhances economic 
performance, energy efficiency, and feed conversion efficiency [6]. It has been proposed by a number 
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of researchers that feeding broiler chickens 5% azolla lowered mortality rates, increased weight gain, 
and improved feed conversion efficiency [7]. [8] indicated that 30% fresh azolla and 70% commercial 
feed partial substitution enhance body weight and body weight gain in the Itik Pinas breed of ducks. (9) 
found that adding azolla to broiler diets at 5%, 10%, and 15% significantly improved the animals' body 
weight, weight increase, and feed conversion ratio. (10) reported a significant improvement in average 
body weight, average weight gain, and feed conversion ratio upon adding 7.5% azolla to broiler diets. 

According to research, adding azolla at a rate of 5% to laying hens' diets resulted in the best productive 
performance [11]. This study was aimed at investigating the effects of adding fresh Azolla pinnata on 
the physiological and productive characteristics of local ducks in Iraq. 
 
2. Materials and Methods: 

2.1. The Production and Harvesting of Azolla 
  In order to prepare experimental diets, azolla was planted following this methodology: A cultivation 
pit measuring 2.5 m × 1.5 m with 25 cm depth was prepared and lined with polyethylene sheeting for 

water retention. Ten centimetres of water filled the pit, followed by the application of 10–15 kg of fine 
soil as a base layer. A nutrient solution was prepared by mixing 2 kg of cattle manure with 20-30 g of 
single superphosphate in 10 liters of water. Azolla was inoculated at a 0.5-1 kg rate. The biomass 
required 10-15 days for full growth, during which maintenance doses of 10 g of superphosphate and 500 
g of cattle manure were applied every four days. Harvested Azolla was washed 3-4 times with fresh 
water to remove clay, sand, and small roots, then drained on perforated trays for 2 hours before poultry 
feeding. 
 

2.2. Design and diet of experiments 
  The current study was conducted at the University of Basrah's Agriculture College in the field of water 
fowl from November 25 to December 30, 2024, during which 72 local ducklings that were raised at one 
week of age and weighed 108 g were split equally into four treatments, each consisting of three 
replicates, each with 6 chicks per replicate. The following were the treatments: T1: basal diet (control), 

T2: 5% Fresh azolla, T3: 10% Fresh azolla, and T4: 15% Fresh azolla. The birds were raised and housed 
in rearing cages (1 × 2 meters per cage) inside the rearing hall under standard management conditions. 
Water and feed were given freely during the study period.  A 24-hour continuous lighting system was 
implemented. Throughout the growth period, ducklings in each treatment group were kept in comparable 
environmental, health, and managerial circumstances. During the experimental period (days 14–42), 
With a metabolizable energy content of 2840.2 kcal/kg and 19.42% crude protein, the ducklings were 
fed a meal. 

 
2.3. Study parameters    
  The birds were reared for 4 weeks (days 14–42), during which various broiler performance parameters 
were assessed weekly; the body weight (g), weight gain (g), feed intake (g), and feed conversion ratio. 
Following the experiment, three birds were chosen at random from each replicate to provide a blood 
sample. Blood samples were centrifuged at 3,000 rpm for 15 minutes in tubes devoid of EDTA to extract 
serum. The serum samples were then stored at refrigerated temperatures for subsequent biochemical 
analyses, including total protein, total cholesterol, and triglyceride levels. To estimate these values, 

commercial kits from the French company Biolabo SAS were used.  The aspartate aminotransferase 
(AST) and alanine aminotransferase (ALT) activity were recorded using the procedure outlined by [12]. 
 
2.4. Statistical analysis 
SPSS [13] was used to analyse all of the data., and Tukey's HSD Test (p≤0.05) were used to compare 
them. 

3. Results and Discussion: 

  A statistically significant increase (p≤0.05) is shown in Tables 1 and 2 in the second, third, and fourth 
treatment groups' body weight and weight gain at 35 and 42 days of age in comparison to the control 
group. Our results are consistent with the findings of [14], who reported that incorporating 5% Azolla 
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into White Pekin duck diets significantly enhanced body weight at 56 days of age. These findings further 
align with [15], who observed that supplementing Pekin duck diets with 5% and 10% fresh Azolla 
significantly improved body weight relative to the control group at 5 weeks of age, while there was no 
effect of the addition on body weight gain. Additionally, our results corroborate those of [11], They 
found that broiler diets with 10% Azolla meal saw increases in body weight and weight gain. It is 
possible that the increased protein and essential amino acid content in azolla, together with vitamins and 

mineral elements like iron, calcium, potassium, magnesium, phosphorus, manganese, and others, is what 
caused the significant increase (p≤0.05) in body weight and weight gain [16]. Furthermore, its content 
of carotenoids and biopolymers, which act as immune stimulants and antioxidants, has a major positive 

impact on productivity and health [15].  

Table 1. Influence of Adding Fresh Azolla on the body wight (gm) of Iraqi Local Ducks (Mean± SE). 

Treatment 

Age )days   (  

14    21  28  35  42  

T1 212.94±1.20 563.91±6.06 997.25±12.13 1308.11c±6.60 1608.66d±8.19 

T2 214.94±1.74 563.66±12.34 988.77±14.78 1351.77b±8.51 1682.78c±8.78 

T3 214.72±0.27 568.66±11.25 1001.08±14.73 1397.22a±11.15 1725.66b±7.17 

T4 212.94±2.16 569.33±11.56 1019.94±7.16 1407.77a±7.77 1775.44a±12.62 

There are significant variances between means in a column with various superscripts. 

 

Table 2. Influence of Adding Fresh Azolla on the weight gain (gm) of Iraqi Local Ducks (Mean± SE). 

Treatment 
Age )days   (  

14  21  28  35  42  

T1 104.94±1.20 350.97±7.09 433.33±8.56 310.85c±6.11 300.55c±5.29 

T2 106.94±1.74 348.723±11.26 425.11±12.73 363.00b±7.57 331.00b±2.83 

T3 106.72±0.27 353.94±11.09 432.41±9.39 396.14a±6.20 328.44b±8.88 

T4 104.94±2.16 356.38±13.61 450.61±5.03 387.83a±3.53 367.67a±4.93 

There are significant variances between means in a column with various superscripts. 

 

  Tables 3 and 4 illustrate how feed intake and feed conversion ratio (FCR) are affected when Azolla is 
added to the diets of domestic ducks. According to the findings, supplementing had no significant effect 
on the amount of feed intake. However, as compared to the control group, the second, third, and fourth 

treatment groups showed a significant improvement in FCR. These findings are consistent with [15], 
They found that Pekin duck diets supplemented with fresh Azolla at 5% and 10% increased FCR but 
had no discernible impact on intake of feed. [16] indicated that adding Azolla at 100 and 200 g/duck/day 
while reducing the basal diet of white Pekin ducks by 10% and 20% respectively, led to improved FCR. 
[17] reported that 20% Azolla supplementation in duck diets did not significantly affect feed 
consumption. [18] found that adding Azolla at 3 g/kg to broiler diets resulted in significant 

improvements in FCR. 
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Table 3. Influence of Adding Fresh Azolla on the feed intake (gm) of Iraqi Local Ducks (Mean± SE). 

Treatment 
Age )days   (  

14  21  28 35  42  

T1 143.00±4.35 587.66±9.73 944.00±13.11 1151.66±9.27 1328.66±13.69 

T2 137.00±6.50 577.66±9.13 946.00±10.53 1166.33±13.71 1301.00±15.50 

T3 137.00±5.03 566.33±9.70 930.66±10.66 1152.66±12.70 1322.00±11.54 

T4 134.66±4.80 578.00±10.78 912.33±12.97 1142.16±10.86 1307.58±18.28 

There are significant variances between means in a column with various superscripts. 

 

Table 4. Influence of Adding  Fresh Azolla on the feed conversion ratio of Iraqi Local Ducks (Mean± 
SE). 

Treatment 
Age )days   (  

14  21  28  35  42 

T1 1.36±0.02 1.67±0.008 2.180±0.060 3.706 c ±0.078 4.423 c±0.082 

T2 1.28±0.07 1.66±0.03 2.226±0.042 3.220 b ±0.098 3.930 b ±0.061 

T3 1.28±0.04 1.60±0.07 2.153±0.033 2.913 a ±0.059 4.030 b ±0.075 

T4 1.28±0.06 1.62±0.04 2.026±0.042 2.946 a ±0.0233 3.560 a ±0.085 

There are significant variances between means in a column with various superscripts. 

The results presented in Table 5 revealed the effect of adding fresh Azolla pinnata on serum 
biochemical parameters of local ducks. Total protein, total cholesterol, triglycerides, alanine 

aminotransferase (ALT), and aspartate aminotransferase (AST) levels did not differ significantly 
(p≤0.05). Several investigations have found no discernible effects of Azolla supplementation on total 
protein, total cholesterol, or triglyceride levels, which is consistent with our findings. [19] observed no 
significant variation in total protein and total cholesterol in blood serum of broilers between different 
Azolla-fed groups. Also, these results were similar to those obtained by [20], who reported that adding 
azolla at levels of 5%, 10%, and 15% to broiler diets did not significantly affect the concentrations of 
total protein and total cholesterol in blood serum. [21] discovered that the blood serum levels of 

triglycerides and total cholesterol in the Azolla-fed groups did not differ substantially.  

Table 5. Influence of Adding Fresh Azolla on serum biochemical parameters of Iraqi Local Ducks 
(Mean± SE). 

Treatment 

Parameters 

Total Protein 

(g/dL) 

Alanine 

aminotransferase 

(U/L) 

aspartate 

aminotransferase 

(U/L) 

Total 

Cholesterol 

(mg/dl) 

Triglyceride 

(mg/dl) 

T1 4.44±0.09 35.96±2.61 63.35±2.86 127.23±2.90 75.39±2.51 

T2 4.51±0.08 36.33±1.83 66.37±1.51 124.11±3.13 72.35±3.99 

T3 4.57±0.08 37.46±2.86 66.81±1.69 121.70±3.12 72.09±3.31 

T4 4.58±0.12 37.77±1.97 68.16±1.39 121.30±3.81 70.44±3.87 

There are significant variances between means in a column with various superscripts. 
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Conclusions. 

 We conclude from our current study that when adding 5, 10 and15% Fresh Azolla to basal diet of local 
ducks, BW, BWG, and FCR are significantly impacted in comparison to the control treatment. The 
addition of fresh azolla had no significant impact on several blood biochemical measures, such as total 

protein, the activity of enzymes (AST and ALT), and the concentration of cholesterol and triglycerides. 
 

References. 
[1] Refaey MM, Mehrim AI, Zenhom OA, Areda HA, Ragaza JA, Hassaan MS. Fresh Azolla, Azolla pinnata 

as a Complementary Feed for Oreochromis niloticus: Growth, Digestive Enzymes, Intestinal Morphology, 

Physiological Responses, and Flesh Quality. Aquaculture Nutrition. 2023 Jan 30;2023:1–13. Available 

from: https://doi.org/10.1155/2023/1403704. 

[2] Herlina, B., and Novita, R. The Use of Azolla Flour (Azolla microphylla) in Rations on the Digestive 

Organs of Super Hometown Chickens. Journal of Indonesian Animal Science, 2021 16(2), 215-221. 

[3] I. Hamody, A., S. Clour, I., & T. Tayeb, I. (2017). Effect of partial Replacement of local sesame seed meal 

instead of soybean meal in the diet on productive performance of the quail during the growth period. Kirkuk 

University Journal for Agricultural Sciences, 8(5), 26-33 

[4] Riaz A, Khan MS, Saeed M, Kamboh AA, Khan RU, Farooq Z, Imran S, Farid MU. Importance of Azolla 

plant in poultry production. World S Poultry Science Journal. 2022 Apr 20;78(3):789–802. Available 

from: https://doi.org/10.1080/00439339.2022.2054752  
[5] Naggar SE, El-Mesery HS. Azolla pinnata as unconventional feeds for ruminant feeding. Bulletin of the 

National Research Centre/Bulletin of the National Research Center. 2022 Mar 14;46(1). Available from: 

https://doi.org/10.1186/s42269-022-00752-w 

[6] Namra MMM, Hataba NA, Wahed HMA. The productive performance of growing fayoumi chicks fed 

restricted diets supplemented with free fresh azolla. Egyptian Poultry Science. 2010 Jan 1;30(3):747–62. 

Available from: https://www.cabdirect.org/abstracts/20113051721.html 

[7] Naghshi, H., Khojasteh, S., & Jafari, M.   Investigation the effect of different levels of Azolla (Azolla 

pinnata) on performance and carcass characteristics of cobb broiler chicks. Int. J. Farming allied. Sci,  2014 

3(1), 45-49. 

[8] Martinez, C., Nagtalon, V. J., Singgi, R. A., Siriban, J., and Martinez, P. C..   EFFECT OF AZOLLA AS 

PARTIAL FEED SUBSTITUTE ON THE GROWTH PERFORMANCE OF ITIK PINAS (Anas 

platyrhynchos). Journal of Pure and Applied Sciences, 2024 3(1). 

[9] Abd Al-Rahman, N., Al-Jabariand, Q., & Aljumaily, T. (2025). Evaluation of different induce forced 

resting events in some bone and ovary characteristics of commercial laying hens. Kirkuk University Journal 

for Agricultural Sciences, 16(1), 14-17. doi: 10.58928/ku25.16103 

[10]  Kumar M, Dhuria R, Jain D, Sharma T, Nehra R, Prajapat U. Effect of feeding Azolla pinnata on the 

growth and performance of broiler chicks. International Journal of Chemical Studies. 2018 Jan 
1;6(3):3284–90. Available from: https://www.chemijournal.com/archives/2018/vol6issue3/PartAV/6-3-

487-338.pdf.  

[11] Abd Al-Rahman, N., Al-Jabariand, Q., and Aljumaily, T.   Evaluation of different induce forced resting 

events in some bone and ovary characteristics of commercial laying hens. Kirkuk University Journal for 

Agricultural Sciences, 2025 16(1), 14-17. doi: 10.58928/ku25.16103 

[12] Tietz, N. W.   Textbook of Clinical Chemistry; 3rd edition, C.A. Burtis, E.R. Ashwood, W.B. Saunders. 

1999 p:477-530. 

[13] SPSS, Statistical Package for the Social Sciences.  Quantitative Data Analysis with IBMSPSS version 24: 

A Guide for Social Scientists. New York: Routledge. ISBN, 2018  978-0-415-57918-6.  

[14] Ghosh S, Chatterjee PN, Bera S, Saha M. Effect of supplementing azolla and empty pea pod on growth 

performance, blood biochemical metabolites and meat quality in White Pekin ducks. The Indian Journal of 

Animal Sciences. 2023 Oct 6;93(10). Available from: https://doi.org/10.56093/ijans.v93i10.134588 

[15] Acharya P, Mohanty GP, Pradhan CR, Mishra SK, Beura NC, Moharana B. Exploring the effects of 

inclusion of dietary fresh Azolla on the performance of White Pekin broiler ducks. Veterinary World. 2015 

Nov 1;8(11):1293–9. Available from: https://doi.org/10.14202/vetworld.2015.1293-1299. 

[16] Ibrahim S, Ateya A, Abdo M. Economic Evaluation of using Azolla on growth performance of broiler 

chickens: Gene Expression Impact. Egyptian Journal of Veterinary Science. 2023 Sep 9;55(1):33–47. 
Available from: https://doi.org/10.21608/ejvs.2023.215995.1519 

[17] Swain B, Naik P, Sahoo S, Mishra S, Kumar D. Effect of Feeding of Azolla (Azolla pinnata) on the 

Performance of White Pekin Laying Ducks. International Journal of Livestock Research. 2018 Jan 

1;8(5):248. Available from: https://doi.org/10.5455/ijlr.20180117114123 

https://doi.org/10.1186/s42269-022-00752-w
https://www.chemijournal.com/archives/2018/vol6issue3/PartAV/6-3-487-338.pdf
https://www.chemijournal.com/archives/2018/vol6issue3/PartAV/6-3-487-338.pdf
https://doi.org/10.56093/ijans.v93i10.134588
https://doi.org/10.21608/ejvs.2023.215995.1519
https://doi.org/10.5455/ijlr.20180117114123


International Collaborative Conference of Modern Agricultural Technologies
IOP Conf. Series: Earth and Environmental Science 1549 (2025) 012091

IOP Publishing
doi:10.1088/1755-1315/1549/1/012091

6

 
 
 
 
 
 

[18] Hartati L, Iqbal S, Septian MH, Rahayu TP, Hidayah N. The Use of Azolla microphylla in The Ration on 

Feed Consumption, Body Weight Gain, and Feed Conversion Ratio in Male Magelang Ducks (Anas 

platyrhinchos). JURNAL ILMIAH PETERNAKAN TERPADU. 2023 Aug 5;11(2):131. Available from: 
https://doi.org/10.23960/jipt.v11i2.p131-140 

[19] Adil S, Ara S, Wani MA, Banday MT, Kamil SA. Effect of Azolla cristata with or without enzyme 

supplementation on blood biochemistry and intestinal histomorphology of broiler chicken. The Indian 

Journal of Animal Sciences. 2022 Sep 9;92(9). Available from: 

https://doi.org/10.56093/ijans.v92i9.120118 

[20] Arram H, El-Aal MA, Iraqi M, Elsayed AEK, Radwan A. EFFECT OF AZOLLA AND PROBIOTIC 

FEEDING ON BROILERS PERFORMANCE, AND BLOOD PARAMETER TRAITS. Egyptian Poultry 

Science. 2023 Jun 25;43(2):331–47. Available from: https://doi.org/10.21608/epsj.2023.305149 

[21] Al-Shwilly H a J. Azolla as a New Dietary Source in Broiler Feed: a Physiological and Production Study. 

PubMed. 2022 Dec 1;77(6):2175–80. Available from: https://pubmed.ncbi.nlm.nih.gov/37274875  

 

 

https://doi.org/10.23960/jipt.v11i2.p131-140
https://doi.org/10.56093/ijans.v92i9.120118
https://doi.org/10.21608/epsj.2023.305149

