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ABSTRACT: Plankton sampling was conducted at three observation stations in the study area, 

with samples collected from surface waters using standard plankton sampling techniques. 

Phytoplankton and zooplankton were identified microscopically, and community structure was 

evaluated using abundance, diversity (Shannon-Wiener), evenness, and dominance indices. A total 

of six phytoplankton classes and four zooplankton classes were identified. The phytoplankton 

community was represented mainly by members of Bacillariophyceae, Chlorophyceae, 

Cyanophyceae, Dinophyceae, Coscinodiscophyceae, and Zygnematophyceae, while the 

zooplankton community was dominated by taxa belonging to Crustacea, Rotatoria, Hexanauplia, 

and Tubulinea. Phytoplankton species richness was higher than zooplankton richness, indicating a 

relatively stable aquatic ecosystem with a well-developed primary producer community. 

Phytoplankton abundance ranged from 709,652 to 2,414,621 cells m⁻³ across stations, whereas 
zooplankton abundance ranged from 51,119 to 300,700 individuals m⁻³. The Shannon-Wiener 

diversity index (H′) showed moderate diversity (1 ≤ H′ ≤ 3), suggesting sufficient productivity, 
fairly balanced ecosystem conditions, and moderate ecological pressure. Evenness values indicated 

a relatively uniform distribution of plankton among sampling stations, while dominance index 

values showed that no single taxon dominated the community. The plankton community structure 

suggests that the study area remains in a relatively stable ecological condition and supports 

balanced aquatic ecosystem functioning. 
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INTRODUCTION 

Lake Toba is the largest volcanic lake in Indonesia and plays an important 

ecological and economic role in the surrounding region. Balige District, located in 

Toba Regency, occupies part of the Lake Toba shoreline and serves as a center for 

tourism, transportation, and community activities. The presence of ports, 

recreational facilities, settlements, and commercial activities around the lake may 

contribute organic and inorganic waste inputs that can affect water quality and 

ecosystem health. Lake Toba supports various economic sectors, including 

fisheries, tourism, water transportation, and other local industries, making the 
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sustainability of its aquatic ecosystem a critical concern (Irwandi et al., 2021). 

Therefore, continuous monitoring of water quality and aquatic biological 

communities is essential to assess environmental conditions and support 

sustainable lake management. 

Despite its ecological and economic importance, Lake Toba faces 

increasing environmental pressure from domestic waste, tourism activities, 

aquaculture, agriculture, livestock production, industrial activities, and port 

operations (Yolanda et al., 2023). These anthropogenic activities have the 

potential to alter the physicochemical characteristics of the water, resulting in 

reduced water transparency, changes in dissolved oxygen concentrations, and 

increased organic matter loading. Such environmental changes may affect the 

structure and functioning of aquatic communities and can serve as indicators of 

ecosystem degradation (Fukushima et al., 2023). 

Plankton communities are among the most sensitive biological indicators 

of water quality because they respond rapidly to environmental changes. Plankton 

are microscopic organisms that drift in the water column and form an essential 

component of aquatic food webs. Based on their ecological roles, plankton are 

generally classified into phytoplankton and zooplankton. Phytoplankton are 

photosynthetic microorganisms that function as primary producers and form the 

foundation of aquatic food chains, whereas zooplankton act as primary consumers 

that feed on phytoplankton and other microscopic organisms (Garno et al., 2020; 

Irnawati et al., 2020). The diversity, abundance, and community structure of 

plankton are therefore widely used to assess the ecological condition and trophic 

status of freshwater ecosystems. 

Several studies have investigated water quality and ecological conditions 

in Lake Toba. However, information regarding the current structure of plankton 

communities in the waters of Balige District remains limited. In particular, there is 

insufficient recent data linking plankton community characteristics with 

ecological indices as indicators of environmental quality in areas influenced by 

tourism, transportation, and community activities. This knowledge gap highlights 

the need for updated assessments of plankton diversity and community structure 

in the Balige waters of Lake Toba. 

Therefore, this study aims to analyze the composition, abundance, 

diversity, evenness, and dominance of phytoplankton and zooplankton 

communities in the waters of Balige District, Lake Toba. The novelty of this 

research lies in providing updated ecological information on plankton community 

structure in a strategically important area of Lake Toba that is directly influenced 

by multiple anthropogenic activities. The findings are expected to contribute to 

the evaluation of water quality and provide scientific information to support 

sustainable management of the Lake Toba ecosystem. 

 

METHOD 

This research was conducted in three stages, namely: 1) in situ 

measurement of water quality parameters; 2) ex situ analysis through plankton 

identification; and 3) calculation of plankton abundance and ecological indices 

(Witariningsih et al., 2020). Sampling was carried out at three observation stations 
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in the lake. Station 1 was located near the lake shoreline, while Stations 2 and 3 

were positioned toward the central area of the lake (Silaban & Silalahi, 2021). The 

geographic coordinates of each station were determined using a Global 

Positioning System (GPS) and recorded during field observations. 

Water samples were collected using a water sampler. The sampler was 

lowered to the predetermined depth and then retrieved to the surface. Water 

quality parameters, including temperature, pH, Dissolved Oxygen (DO), and 

transparency, were measured directly in the field using a water quality test kit 

(Soliha & Rahayu, 2016). All measurement results were recorded on prepared 

field data sheets (Hastuti et al., 2024). The collected water samples were then 

properly labeled and transported to the laboratory for further analysis of plankton 

composition and abundance. 

The concentrated plankton sample collected in the cod-end bottle was 

transferred into labeled sample bottles. Each sample was preserved using Lugol’s 

solution at approximately 1-2% of the sample volume to prevent decomposition 

and maintain cell integrity during storage and transportation (Ridwan et al., 2016). 

Identification of phytoplankton and zooplankton was carried out using standard 

identification references from Bellinger & Sigee (2010). The identified plankton 

were counted and analyzed to determine abundance and ecological indices 

(Baghel, 2024; Safnowandi, 2019; Yuni & Mustaqim, 2020). 

Plankton Abundance 

Plankton abundance was calculated using the following formula: 

 
N = (n × Vr × 1000) / (Vo × Vs) 

Where: 

N = Plankton abundance (ind/L); 

n = Number of individuals counted; 

Vr = Volume of concentrated sample (mL); 

Vo = Volume observed under the microscope (mL); and 

Vs = Volume of filtered water sample (L). 

 

Shannon-Wiener Diversity Index (H') 

The diversity index was calculated using the Shannon-Wiener formula: 

 
H' = − Σ (pi ln pi) 

Where: 

H' = Diversity index; 

pi = ni/N; 

ni = Number of individuals of species i; and 

N = Total number of individuals. 

 

Criteria: 

H' < 1 = Low diversity; 

1 ≤ H' ≤ 3 = Moderate diversity; and 

H' > 3 = High diversity. 

Evenness Index (E) 

The evenness index was calculated using: 

 
E = H' / ln(S) 
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Where: 

E = Evenness index; 

H' = Shannon-Wiener diversity index; and 

S = Total number of species. 

 

Criteria: 

E < 0.4 = Low evenness; 

0.4 ≤ E ≤ 0.6 = Moderate evenness; and 

E > 0.6 = High evenness. 

Dominance Index (C) 

The dominance index was calculated using Simpson’s dominance formula: 

 
C = Σ (ni/N)² 

Where: 

C = Dominance index; 

ni = Number of individuals of species i; and 

N = Total number of individuals. 

 

Criteria: 

C approaching 0 indicates no dominant species. 

C approaching 1 indicates dominance by one or a few species. 

Data Analysis 

The abundance, diversity, evenness, and dominance indices were analyzed 

descriptively to evaluate plankton community structure and ecological conditions 

of the lake ecosystem. 

 

RESULTS AND DISCUSSION 

Based on results in the research conducted, there were 6 classes 

Phytoplankton and 4 Classes of Zooplankton. Phytoplankton classes obtained 

from Bacillariophyceae, Chlorophyceae, Coscinodiscophyceae, Cyanophyceae, 

Dinophyceae, and Zygnematophyceae. Species Phytoplankton obtained from the 

Class Bacillariophyceae there are four species consisting of from Eunotia sp., 

Fragilaria sp., Navicula sp., and Nilzschia sp. 

In the class Chlorophyceae there are five species that is Ankistrodesmus 

sp., Coelastrum sp., Pediastrum sp., Scenedesmus sp., and Treubaria sp. Class 

Coscinodiscophyceae there is one species that is Melosira sp. Class 

Cyanophyceae there is six species that is Chroococcus sp., Merismopedia sp., 

Microcystis sp., Oscillatoria sp., Phormidium spp., and Spirulina sp. Class 

Dinophyceae obtained two species that is Ceratium sp. and Peridinium sp. In the 

class sixth that is class Zygnematophyceae there is two species that is Mougeotia 

sp. and Staurastrum sp. Zooplankton obtained at the location study there is four 

class namely Crustacea, Furolatoria, Hexanauplia, and Tubulinea. In the Crustacea 

class there are one Zooplankton species, namely Nauplius. In the class Eurotatoria 

there are five types, namely Brachionus sp., Keratella sp., Philodina sp., 

Polyarthra sp. and Trichocerca sp. While in the class Hexanauplia there is two 

species namely Canthocamptus sp. and Cyclops sp. Tubulinea class there are 

Arcella sp. and Fyalosphenia sp. Classes and species that's what 's in the three 

point location sample taking phytoplankton and zooplankton. 
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The results of the study showed that phytoplankton exhibited higher 

species diversity than zooplankton. Higher phytoplankton diversity indicates that 

the aquatic ecosystem at the study site remains relatively stable, as phytoplankton 

serve as the primary producers and are more diverse than zooplankton, which 

function as primary consumers that feed directly on phytoplankton (Borics et al., 

2021). In aquatic ecosystems with high phytoplankton diversity, environmental 

conditions are generally more stable and capable of supporting a greater variety of 

organisms at higher trophic levels. Consequently, overall ecosystem productivity 

tends to increase (Karakuş et al., 2022). 
The study found that phytoplankton abundance varied among stations, 

with station 1 recording 2,414,621 cells m⁻³, station 2 recording 1,527,556 cells 

m⁻³, and station 3 recording 709,652 cells m⁻³. Zooplankton abundance also 
differed among stations, with 51,119 ind. m⁻³ at station 1, 138,322 ind. m⁻³ at 
station 2, and 300,700 ind. m⁻³ at station 3. These results indicate a spatial 

variation in plankton distribution, which may be influenced by differences in 

environmental conditions and nutrient availability among sampling stations. 

According to Anggara et al. (2017), waters with low fertility are 

characterized by plankton densities below 10⁴ ind. L⁻¹, moderately fertile waters 
have densities exceeding 10⁴ ind. L⁻¹, and highly fertile waters have densities 
above 10⁷ ind. L⁻¹. The phytoplankton abundance observed in this study (>10⁶ 
cells m⁻³) indicates a high level of fertility, while the zooplankton abundance 
(>10⁵ ind. m⁻³) also suggests highly fertile conditions (Babaei et al., 2022). These 
findings indicate that the study area possesses favorable environmental conditions 

capable of supporting aquatic ecosystem functioning and biological productivity 

(Weenink et al., 2022). Analysis results calculation index diversity (H'), index 

uniformity (E), and index dominance (C) can shown in Table 1. 

 
Table 1. Results of H', E, and C in Phytoplankton and Zooplankton. 

Index Biology 
Analysis Results  

Phytoplankton Zooplankton 

H' 2.014 1.061 

E 0.808 0.576 

C 0.176 0.504 

 

The Shannon-Wiener diversity index (H') obtained in this study ranged 

between 1 and 3, indicating a moderate level of plankton diversity. According to 

Shannon & Wiener (1949), such values generally reflect moderately productive 

waters, relatively balanced ecosystem conditions, and moderate ecological 

pressure. Similar findings have been reported in freshwater ecosystems where 

moderate diversity is associated with adequate nutrient availability and 

environmental conditions that support the growth and survival of various plankton 

taxa (Zhao et al., 2022). The moderate diversity observed in Lake Toba suggests 

that the aquatic environment around Balige District remains capable of supporting 

a variety of plankton species, although environmental pressures may still 

influence community structure. 

The evenness index (E) indicated that plankton individuals were relatively 

evenly distributed among species across the sampling locations. High evenness 
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values generally suggest that no single species overwhelmingly dominates the 

community and that available resources are utilized by multiple taxa. Similar 

patterns have been observed in other freshwater ecosystems, where balanced 

species distribution reflects stable environmental conditions and reduced 

competitive exclusion (Ali & Jawad, 2024). Nevertheless, continuous monitoring 

is necessary because changes in nutrient input, water quality, or other 

environmental factors may alter community composition and lead to uneven 

species distribution in the future. 

The dominance index (C) ranged from 0.5 to 1.0. In ecological studies, 

higher dominance values indicate that one or a few species contribute 

disproportionately to the community structure. Therefore, the dominance values 

observed in this study suggest varying degrees of species dominance among 

sampling sites. This finding may indicate that certain plankton taxa are better 

adapted to local environmental conditions than others. Similar dominance patterns 

have been reported in freshwater ecosystems experiencing differences in nutrient 

availability and habitat characteristics (Dubey et al., 2022). However, the 

moderate diversity and relatively high evenness values indicate that dominance 

has not resulted in severe community imbalance. The plankton community in the 

waters of Lake Toba around Balige District remains relatively stable and capable 

of supporting aquatic ecosystem functions. 

These findings are generally consistent with previous studies conducted in 

Lake Toba and other tropical freshwater ecosystems, which reported moderate 

diversity and relatively balanced plankton communities under favorable 

environmental conditions (Panggabean & Prastowo, 2017). Maintaining this 

ecological balance requires continued conservation efforts and regular 

environmental monitoring to prevent ecological disturbances that could negatively 

affect plankton diversity and ecosystem stability. 

 

CONCLUSION 

From the results study regarding plankton that was carried out there is a 

number of conclusion namely, the waters of Lake Toba in the area Balige Toba 

Regency still in condition stable in accordance with growth high phytoplankton 

and things the can support life aquatic in waters said. However although still in 

condition stable, necessary still done supervision to water quality in Lake Toba in 

general comprehensively to ensure water quality remains in condition stable for 

support aquatic life. Continuous monitoring and sustainable management efforts 

are therefore essential to prevent environmental degradation and maintain the 

ecological balance of Lake Toba in the future. 

 

RECOMMENDATION 

Regular monitoring of water quality and plankton abundance is 

recommended to maintain the stability of Lake Toba's aquatic ecosystem. 

Furthermore, management of community activities around the lake needs to be 

improved to prevent degradation of the aquatic environment. Future research is 

expected to use more diverse parameters and a longer observation period to obtain 

more comprehensive information on the condition of Lake Toba's ecosystem. 

mailto:pantherajurnal@gmail.com
https://e-journal.lp3kamandanu.com/index.php/panthera


Panthera : Jurnal Ilmiah Pendidikan Sains dan Terapan 
E-ISSN 2808-246X; P-ISSN 2808-3636 

Volume 6, Issue 3, July 2026; Page, 1946-1954 

Email: pantherajurnal@gmail.com 

Uniform Resource Locator: https://e-journal.lp3kamandanu.com/index.php/panthera  

 

 

1952  

ACKNOWLEDGEMENT 

The author would like to thank all parties who have contributed to this 

research. 

 

REFERENCES 

Ali, A., & Jawad, S. (2024). Stability Analysis of the Depletion of Dissolved 

Oxygen for the Phytoplankton-Zooplankton Model in an Aquatic 

Environment. Iraqi Journal of Science, 65(5), 2736-2748. 

https://doi.org/10.24996/ijs.2024.65.5.31 

Anggara, A. P., Kartijono, N. E., & Bodijantoro, P. M. H. (2017). 

Keanekaragaman Plankton di Kawasan Cagar Alam Tlogo Dringo, 

Dataran Tinggi Dieng, Jawa Tengah. Jurnal MIPA, 40(2), 74-79. 

Babaei, M., Tayemeh, M. B., Jo, M. S., Yu, I. J., & Johari, S. A. (2022). Trophic 

Transfer and Toxicity of Silver Nanoparticles Along a Phytoplankton-

Zooplankton-Fish Food Chain. The Science of the Total Environment, 842, 

156807. https://doi.org/10.1016/j.scitotenv.2022.156807 

Baghel, R. S. (2024). Spatiotemporal Dynamics of Toxin Producing 

Phytoplankton-Zooplankton Interactions with Holling Type II Functional 

Responses. Results in Control and Optimization, 17, 100478. 

https://doi.org/10.1016/j.rico.2024.100478 

Bellinger, E. G., & Sigee, D. C. (2010). Freshwater Algae: Identification and Use 

as Bioindicators. Oxford: Wiley-Blackwell. 

Borics, G., Abonyi, A., Ptacnik, R., & Salmaso, N. (2021). Freshwater 

Phytoplankton Diversity: Models, Drivers and Implications for Ecosystem 

Properties. Hydrobiologia, 848, 53-75. https://doi.org/10.1007/s10750-

020-04332-9 

Dubey, V. P., Singh, J., Alshehri, A. M., Dubey, S., & Kumar, D. (2022). 

Numerical Investigation of Fractional Model of Phytoplankton-Toxic 

Phytoplankton-Zooplankton System with Convergence Analysis. 

International Journal of Biomathematics, 15(04), 2250006. 

https://doi.org/10.1142/S1793524522500061 

Fukushima, T., Setiawan, F., Subehi, L., Jiang, D., & Matsushita, B. (2023). 

Water Temperature and Some Water Quality in Lake Toba, A Tropical 

Volcanic Lake. Limnology, 24(1), 61-69. https://doi.org/10.1007/s10201-

022-00703-4 

Garno, Y. S., Nugroho, R., & Hanif, M. (2020). Kualitas Air Danau Toba di 

Wilayah Kabupaten Toba Samosir dan Kelayakan Peruntukannya. Jurnal 

Teknologi Lingkungan, 21(1), 118-124. 

https://doi.org/10.29122/jtl.v21i1.3277 

Hastuti, Y. P., Nirmala, K., Hutagaol, M. P., Tanjung, D., Kriswantriyono, A., 

Nurussalam, W., Wulandari, Y. P., & Fatma, Y. S. (2024). Analysis of 

Main Components of Lake Toba’s Water Quality in Different Seasons. 

Journal of Limnology: Advances in Oceanography and Limnology, 15(1), 

1-7. https://doi.org/10.4081/aiol.2024.11726I 

Irnawati, I., Indrayani, I., & Salwiyah, S. (2020). Keanekaragaman dan 

Kelimpahan Fitoplankton di Danau Motonuno Desa Lakarinta Kecamatan 

mailto:pantherajurnal@gmail.com
https://e-journal.lp3kamandanu.com/index.php/panthera


Panthera : Jurnal Ilmiah Pendidikan Sains dan Terapan 
E-ISSN 2808-246X; P-ISSN 2808-3636 

Volume 6, Issue 3, July 2026; Page, 1946-1954 

Email: pantherajurnal@gmail.com 

Uniform Resource Locator: https://e-journal.lp3kamandanu.com/index.php/panthera  

 

 

1953  

Lohia Kabupaten Muna, Sulawesi Tenggara. Jurnal Manajemen Sumber 

Daya Perairan, 5(2), 81-90. 

Irwandi, H., Rosid, M. S., & Mart, T. (2021). The Effects of ENSO, Climate 

Change and Human Activities on the Water Level of Lake Toba, 

Indonesia: A Critical Literature Review. Geoscience Letters, 8, 1-13. 

https://doi.org/10.1186/s40562-021-00191-x 

Karakuş, O., Völker, C., Iversen, M., Hagen, W., & Hauck, J. (2022). The Role of 

Zooplankton Grazing and Nutrient Recycling for Global Ocean 

Biogeochemistry and Phytoplankton Phenology. Journal of Geophysical 

Research: Biogeosciences, 127(10), e2022JG006798. 

https://doi.org/10.1029/2022JG006798 

Mahmudin, M., & Sakaria, F. S. (2022). Keanekaragaman Plankton di Perairan 

Pelabuhan Biringkassi. Jurnal Salamata, 4(1), 18-22. 

http://dx.doi.org/10.15578/salamata.v4i1.11635 

Panggabean, L. S., & Prastowo, P. (2017). Pengaruh Jenis Fitoplankton terhadap 

Kadar Oksigen di Air. Journal of Biosciences, 3(2), 81-85. 

https://doi.org/10.24114/jbio.v3i2.7535 

Rahman, A., Pratiwi, N. T. M., & Hariyadi, S. (2016). Struktur Komunitas 

Fitoplankton di Danau Toba, Sumatera Utara. Jurnal Ilmu Pertanian 

Indonesia (JIPI), 21(2), 120-127. https://doi.org/10.18343/jipi.21.2.120 

Ridwan, M., Fathoni, R., Fatihah, I., & Pangestu, D. A. (2016). Struktur 

Komunitas Makrozoobentos di Empat Muara Sungai Cagar Alam Pulau 

Dua, Serang, Banten. Al-Kauniyah: Jurnal Biologi, 9(1), 57-65. 

https://doi.org/10.15408/kauniyah.v9i1.3256 

Safnowandi, S. (2019). Keanekaragaman Plankton di Pantai Jeranjang Kabupaten 

Lombok Barat untuk Penyusunan Modul Ekologi Hewan. JUPE : Jurnal 

Pendidikan Mandala, 4(5), 195-201. 

https://doi.org/10.58258/jupe.v4i5.860 

Shannon, C. E., & Wiener, W. (1949). The Mathematical Theory of 

Communication. Champaign: University of Illinois Press. 

Silaban, W., & Silalahi, M. V. (2021). Analisis Kualitas Air di Perairan Danau 

Toba Kecamatan Pangururan, Kabupaten Samosir. Jurnal Sains dan 

Teknologi, 10(2), 299-307. 

https://doi.org/10.23887/jstundiksha.v10i2.39500 

Soliha, E., & Rahayu, S. S. (2016). Kualitas Air dan Keanekaragaman Plankton di 

Danau Cikaret, Cibinong, Bogor. Ekologia: Jurnal Ilmiah Ilmu Dasar dan 

Lingkungan Hidup, 16(2), 102-108. 

https://doi.org/10.33751/ekol.v16i2.744 

Weenink, E. F. J., Kraak, M. H. S., van Teulingen, C., Kuijt, S., van Herk, M. J., 

Sigon, C. A. M., Piel, T., Sandrini, G., Leon-Grooters, M., & de Baat, M. 

L. (2022). Sensitivity of Phytoplankton, Zooplankton and 

Macroinvertebrates to Hydrogen Peroxide Treatments of Cyanobacterial 

Blooms. Water Research, 225, 119169. 

https://doi.org/10.1016/j.watres.2022.119169 

Witariningsih, P. M., Suteja, Y., & Putra, I. N. G. (2020). Komposisi Jenis dan 

Fluktuasi Kelimpahan Plankton Secara Temporal di Perairan Selat 

mailto:pantherajurnal@gmail.com
https://e-journal.lp3kamandanu.com/index.php/panthera
https://doi.org/10.1186/s40562-021-00191-x
https://doi.org/10.58258/jupe.v4i5.860


Panthera : Jurnal Ilmiah Pendidikan Sains dan Terapan 
E-ISSN 2808-246X; P-ISSN 2808-3636 

Volume 6, Issue 3, July 2026; Page, 1946-1954 

Email: pantherajurnal@gmail.com 

Uniform Resource Locator: https://e-journal.lp3kamandanu.com/index.php/panthera  

 

 

1954  

Lombok. Journal of Marine and Aquatic Sciences, 6(1), 140. 

https://doi.org/10.24843/jmas.2020.v06.i01.p17 

Wiyarsih, B., Endrawati, H., & Sedjati, S. (2019). Komposisi dan Kelimpahan 

Fitoplankton di Laguna Segara Anakan, Cilacap. Buletin Oseanografi 

Marina, 8(1), 1-8. https://doi.org/10.14710/buloma.v8i1.21974 

Yolanda, Y., Mawardin, A., Komarudin, N., Risqita, E., & Ariyanti, J. A. (2023). 

Hubungan antara Suhu, Salinitas, pH, dan TDS di Sungai Brang Biji 

Sumbawa. Jurnal Teknologi Lingkungan Lahan Basah, 11(2), 522-530. 

https://doi.org/10.26418/jtllb.v11i2.67133 

Yuni, Y., & Mustaqim, M. (2020). Study Kelimpahan Fitoplankton dengan 

Ketinggian Air Tambak yang Berbeda di Desa Jangka Alue Bie. Arwana: 

Jurnal Ilmiah Program Studi Perairan, 2(1), 13-20. 

https://doi.org/10.51179/jipsbp.v2i1.373 

Zhang, S., Zhang, H., Wang, Y., & Li, Z. (2025). Dynamic Properties and 

Numerical Simulations of a Fractional Phytoplankton-Zooplankton 

Ecological Model. Networks & Heterogeneous Media, 20(2), 648-669. 

https://www.aimspress.com/article/doi/10.3934/nhm.2025028 

Zhao, K., Wang, L., You, Q., Zhang, J., Pang, W., & Wang, Q. (2022). Impact of 

Cyanobacterial Bloom Intensity on Plankton Ecosystem Functioning 

Measured by Eukaryotic Phytoplankton and Zooplankton Indicators. 

Ecological Indicators, 140, 109028. 

https://doi.org/10.1016/j.ecolind.2022.109028 

 

mailto:pantherajurnal@gmail.com
https://e-journal.lp3kamandanu.com/index.php/panthera

	PLANKTON COMMUNITY STRUCTURE AS A BIOINDICATOR OF LAKE TOBA WATER CONDITIONS IN BALIGE DISTRICT
	TOBA REGENCY
	Ewin Handoco1* & Welmar Olfan Basten Barat2
	1&2Water Resources Management Study Program, Faculty of Water Resources Engineering and Management, HKBP Nommensen University Pematangsiantar, Sangnawaluh Street Number 4, Pematang Siantar, North Sumatera
	21136, Indonesia

	INTRODUCTION
	METHOD
	RESULTS AND DISCUSSION
	CONCLUSION
	RECOMMENDATION
	ACKNOWLEDGEMENT
	REFERENCES

