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This study aimed to investigate the effects of fish farm effluent discharge on benthic
macroinvertebrate communities in the Azad River in Sanandaj. Sampling was conducted
during 3 sampling periods in spring (low-density farming), summer (high-density), and
autumn (medium-density) 2023 at three stations, including (1) the upstream or control
station, (2) the farm effluent outlet, and (3) 650 meters downstream from the fish farm. The
biodiversity indices showed that the Shannon index was highest (1.41) and lowest (0.99) at
stations 2 and 1, respectively (P<0.05). However, the Margalef index was highest (1.35) at
station 3 and lowest (0.99) at station 1, and this difference was significant only between
stations 3 and 1. However, the Simpson index increased significantly at station 1 (0.47)
and was lowest at stations 2 and 3. Overall, in the present study, population structure
indices at downstream stations, particularly Station 3, increased (P<0.05). This suggests
that, under the conditions of the present study, fish farm effluent did not adversely affect
the examined indices, although the increase in diversity indices was primarily driven by a
rise in the diversity of pollution-tolerant groups. Given the significant impact on certain
physicochemical parameters, we recommend examining biotic and abiotic factors
simultaneously to more precisely determine the effects of aquaculture activities.
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EXTENDED ABSTRACT

Introduction

Numerous human activities, including sewage discharge and agricultural runoff, have not only
restricted riverbed habitats but also altered the structure of benthic macroinvertebrate communities.
Effluent discharge from fish farms into the river can also influence benthic macroinvertebrate diversity
indices. Given the significance of the Azad River (Sanandaj) downstream of the Azad Dam as a
potential water resource, this study aimed to determine the potential effects of rainbow trout
(Oncorhynchus mykiss) farm effluent on the diversity indices of benthic macroinvertebrate populations
in the river.

Material and Methods

To investigate these effects, physicochemical parameters and the benthic macroinvertebrate
community of the Azad River in Sanandaj were sampled during three sampling periods in spring (low-
density farming), summer (high-density), and autumn (medium-density) 2023 at three stations
including 1) the upstream or control station, 2) the farm effluent outlet, and 3) a station located 650
meters downstream of the fish farm.

Results and Discussion

Results for physicochemical parameters indicated that dissolved oxygen, pH, ammonium, and, to some
extent, phosphate were affected by fish farm effluent. An investigation of the benthic
macroinvertebrate community revealed 22 groups (20 families, 1 order, and 1 phylum) across 9 classes
and 6 phyla. Some families were present as the dominant population throughout the entire sampling
period and at all stations, whereas others, such as Athericidae, Sphaeriidae, Lymnaeidae,
Tetragnathidae, and Hydridae, as well as the phylum Nematoda, were sporadically observed only by
chance at specific stations and during certain seasons. In the present study, Baetidae and Gammaridae
had the highest abundances, accounting for 41.19% and 22.06% of the total, respectively, and
Chironomidae, Tubificidae, Simuliidae, and Naididae ranked next. Regarding the diversity indices, the
Shannon diversity index was highest at Station 2 (1.41) and lowest at Station 1 (0.99); although it
peaked in spring, no significant differences were observed across seasons. In contrast, the Margalef
index was highest at Station 3 (1.35) and lowest at Station 1 (0.99), with a significant difference found
only between these two stations. Unlike the other indices studied, the Simpson index was significantly
higher at Station 1 (0.47) and lowest at Stations 2 and 3. The Sgrensen index results indicated that
similarity between Station 1 and Station 2, based on shared major benthic macroinvertebrate groups,
was lower than between other stations; conversely, the highest similarity was between Stations 2 and
3. Notably, despite the short distance between Station 1 and Station 2, the Sgrensen index value for
this pair was lower than that for Station 1 and 3. Overall, in the present study, population structure
indices at downstream stations, particularly Station 3, increased (P<0.05). This suggests that, under the
conditions of the present study, fish farm effluent did not adversely affect the examined indices,
although the increase in diversity indices was primarily driven by a rise in pollution-tolerant groups.
Various sources of pollution influence the population structure of benthic macroinvertebrates and
diversity indices; this can lead to an increase in pollution-tolerant groups and a decline in sensitive
ones, so the presence or absence of specific species serves as an indicator of water quality and
pollution levels. The study in the Azad River basin on increased diversity of pollution-tolerant groups
was consistent with results from numerous studies.

Conclusion

Given the significant impacts observed on certain physicochemical parameters, it is recommended that
both biotic and abiotic factors be examined simultaneously to more accurately determine the effects of
aquaculture activities.
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