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This study examines the seasonal variability and community structure of phytoplankton,
along with the environmental factors shaping their dynamics, in Dorudzan Reservoir. As
a critical freshwater source for Fars Province—supplying drinking water to more than
1.2 million residents—the ecological stability of the reservoir plays a vital role in
maintaining water quality. Phytoplankton and zooplankton were sampled across four
seasons from nine stations at five depths (0—4 m). Over the one-year survey, 43
phytoplankton genera belonging to six major taxonomic groups were identified. Mean
total abundance ranged from a minimum of 1,073 + 146 cells/L in summer to a maximum
of 8,101 + 1,407 cells/L in spring. Seasonal peaks in phytoplankton abundance were
strongly linked to increases in water temperature (9 °C in winter to 26 °C in summer),
light availability, and nutrient concentrations, particularly nitrogen and phosphorus.
Myzozoa were the dominant group in all seasons, constituting approximately 45% of
total phytoplankton, followed by Cyanobacteria, Chlorophyta, and Ochrophyta, which
showed their highest abundances in autumn, winter, and summer, respectively. Statistical
analyses revealed significant correlations between phytoplankton biomass and
environmental variables such as pH (7.2-8.4), dissolved oxygen (8.3—10.8 mg/L), and
nutrient levels. Grazing by zooplankton and fish also influenced phytoplankton
dynamics, as evidenced by an approximate 30% decline in phytoplankton density during
periods of heightened zooplankton activity at the end of summer. Overall, the findings
highlight the combined effects of biotic and abiotic drivers on phytoplankton dynamics
and underscore the importance of continuous ecological monitoring for effective water
quality management. Given the substantial climatic fluctuations and increasing human
pressures that threaten the aquatic ecosystem of Dorudzan Reservoir, these results
provide essential data to support the development of sustainable conservation and
management strategies.
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EXTENDED ABSTRACT

Introduction

Phytoplankton are the primary producers in aquatic ecosystems, forming the base of food webs
and driving energy and nutrient cycling. Their community structure is highly sensitive to
physicochemical conditions such as temperature, pH, light availability, and nutrient
concentrations. Because of this sensitivity, phytoplankton serve as valuable indicators of
ecosystem health, with changes in their composition signaling water quality degradation or
eutrophication. Excessive proliferation—particularly of cyanobacteria—can threaten
biodiversity and disrupt ecosystem functioning.

This study highlights the importance of phytoplankton monitoring in Dorudzan Reservoir, the
principal drinking water source for more than one million residents of Fars Province, Iran. The
objective was to examine the relationships between key environmental variables and
phytoplankton dynamics in order to assess the ecological condition of this critical freshwater
resource. Given the increasing pressures from climate variability and anthropogenic activity, a
detailed understanding of phytoplankton communities and their interactions with environmental
parameters is essential for effective ecosystem management.

Materials and Methods

The study was conducted in Dorudzan Reservoir, located 100 km northwest of Shiraz, Iran.
Sampling of phytoplankton and zooplankton was carried out in all four seasons (autumn 2019—
summer 2020) at nine stations and five depths (0—4 m). Phytoplankton were collected using
whole-water sampling, homogenized, and subsampled for microscopic identification using
Bellinger and Sigee’s taxonomic key. Zooplankton samples were obtained by filtering 40 L of
water through a 60 pm mesh net and identified to the lowest possible taxonomic level.

Fish population assessments were performed seasonally at three stations through collaboration
with local fishermen using gill nets. Species were separated, counted, and biomass density was
estimated from net captures.

Water quality parameters—including temperature (TEM), dissolved oxygen (DO), pH,
electrical conductivity (EC), nitrate (NOs"), and phosphate—were measured at different sites
during each sampling event. Deep-water sampling was conducted using a floating agricultural
suction pump. TEM, DO, and pH were recorded in situ using digital meters, while nutrient
concentrations were determined spectrophotometrically.

Data were analyzed using ANOVA and Duncan’s test in SPSS 21. Polynomial trend analyses
for phytoplankton density and water quality parameters were performed in Excel.

Results

A total of 43 phytoplankton genera from 30 families and 11 orders were identified over the
sampling year. Phytoplankton abundance showed clear seasonal fluctuations: densities were
low in autumn (2,673 + 415 cells/L) and winter (2,181 + 458 cells/L), peaked significantly in
spring (8,101 £ 1,407 cells/L; p < 0.05), and declined sharply in summer (1,073 £ 146 cells/L).
Seasonal variation was evident across taxonomic groups. Ochrophyta densities were highest in
summer (228.2 £ 12.7 cells/L) and lowest in autumn (92.1 £ 6.1 cells/L). Rhodophyta peaked
in spring (1.2 + 0.3 cells/L) and were absent in summer. Chlorophyta reached their maximum
in autumn (462.5 + 34.3 cells/L) and minimum in spring (28.7 = 1.9 cells/L). Euglenozoa
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densities were greatest in autumn (25.8 + 5.8 cells/L). Myzozoa dominated the community,
with exceptionally high densities in spring (64,257.9 + 3,241.9 cells/L), followed by a steep
decline in summer (7,547.5 + 273.2 cells/L). Cyanobacteria were most abundant in autumn
(609.7 £ 20.6 cells/L) but nearly absent in spring (0.8 £+ 0.3 cells/L).

Annual phytoplankton trends correlated strongly with physicochemical factors, particularly
temperature. The decline in winter temperatures was accompanied by reduced phytoplankton
density, whereas warming in spring coincided with a rapid population increase. However,
despite elevated summer temperatures, phytoplankton densities dropped sharply, likely
reflecting increased grazing pressure.

A negative correlation was observed between phytoplankton density and DO concentrations,
suggesting oxygen depletion during peak phytoplankton growth. EC displayed a parallel
decline with phytoplankton density from autumn to winter, though no consistent relationship
was detected in other seasons. pH remained relatively stable (7.2—-8.4), showing no significant
seasonal fluctuation.

Nutrient analyses indicated that spikes in phytoplankton density were associated with declines
in total nitrogen and phosphorus during spring, reflecting nutrient uptake. In summer,
phytoplankton density showed an inverse relationship with carbon concentration.

Biotic interactions also influenced phytoplankton dynamics. Zooplankton abundance increased
following the spring phytoplankton peak, surging in summer and contributing to a pronounced
reduction in phytoplankton density. Fish populations exhibited an inverse seasonal trend
relative to phytoplankton.

Conclusion

The phytoplankton community of Dorudzan Reservoir exhibits high taxonomic diversity with
pronounced seasonal shifts driven by both environmental conditions and biotic interactions.
Temperature, nutrient availability, and grazing pressure emerged as key drivers of population
dynamics. These findings underscore the need for continuous ecological monitoring to
safeguard water quality and support informed management of this essential freshwater
ecosystem.
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