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Summary

This study aimed to evaluate the genetic diversity of Azolla spp. , which
Is locally distributed in some regions of Iraq, using polymerase chain
reaction (PCR) technology, and its potential use as a cosmetic supplement
in diets for common carp (Cyprinus carpio L.). Three Azolla spp. samples
were collected from three different geographical locations: Abu Ghraib
district in Baghdad Governorate, Karbala Governorate, and Salah al-Din
Governorate. Sequence DNA was obtained and amplified to map the
diversity of Azolla spp. selected. PCR analysis revealed that both Azolla
microphylla and Azolla nilotica produced a single strand of sequential
DNA. Analysis showed a 99.2% similarity of one sample to Azolla
microphylla (revision number PQ587101.1) and was therefore identified
as Azolla microphylla. Other colors showed a 99% similarity to Azolla
nilotica (revision number PQ587100.1) and were identified as Azolla
nilotica.

Azolla spp.plants were grown in plastic tanks measuring 3 x 2.5 m and 30
cm deep. A 5 cm layer of soil was placed in the tanks, which were then
flooded with water to a height of 20 cm before the plants were planted.
The fish were acclimatized for fourteen days and randomly distributed
into nine tanks measuring 100 cm x 40 cm x 40 cm, with approximately
10 fish per tank, according to a completely randomized design (CRD).
The second experiment was conducted from October 25, 2024, to January
5, 2025, to evaluate the nutritional efficiency of Azolla spp. as a fish feed
supplement and to measure the effect of environmental factors in the tank
water on the fish. Common carp (Cyprinus carpio L.) weighing between
10.63 and 40.54 grams were fed using three replicates and three feeding
treatments. In the first treatment, the fish were fed a 100% commercial
diet. The second treatment consisted of 20% dried Azolla and 80% feed.
The third treatment included 20% fresh Azolla and 80% feed, with Azolla
introduced as a feed ingredient. Statistical analysis confirmed the
suitability of the water for fish survival. Significant differences were
observed in the average temperatures. The fresh Azolla treatment
recorded the highest average temperature at 15.11°C, while the average
temperatures in the control and dried Azolla treatments were slightly



lower at 15.03°C and 14.95°C, respectively. The average pH ranged from
7.18 to 7.25, and the average conductivity ranged from 664.166 to 679.
Microsiemens.cm-1. It reported significant differences between the
average dissolved oxygen for the control, fresh Azolla, and dry Azolla.
The highest average dissolved oxygen was recorded in the fish tanks fed
with dry Azolla, reaching 8.58 mg L-1, compared to the fresh Azolla
treatment, which recorded a slight decrease of 8.21 mg L-1.

The results revealed significant differences between the control, fresh
Azolla, and dry Azolla treatments. The fresh Azolla treatment achieved
the highest average weight gain of 3.48 g/fish, compared to the dry Azolla
treatment (2.367 g/fish) and the control treatment (1.946 g/fish). The dry
Azolla treatment also significantly outperformed the control and fresh
Azolla treatments, recording the highest average weight gain of 67.50
g/fish compared to the control treatment, which recorded the lowest
average weight gain of 39.00 g/fish. Furthermore, the dry Azolla
treatment achieved the highest average relative growth rate of 245.88
g/fish. Significant differences were also found between the feeding
averages, with the fresh Azolla treatment recording the highest average
weight gain of 3.43 g/fish compared to the lowest average weight gain in
the ponds fed with dry Azolla 2.93 g/fish-1. The research results confirm
the role of the Azolla plants in the economy of feed quantity and its
nutritional value as a sustainable source of food for locally widespread
fish such as common carp (Cyprinus carpio L.). It concludes that feeding
fish on the Azolla plants increased the weights of common carp
compared to commercial feeds in the same period and improved the
quality of production in fish farming systems.
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