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Abstract: Planktonic ciliates play a vital role in the cycle of matter and energy transfer within the microbial food web. They are u-
sually used to monitor water quality. However, the Utermishl method, a popular quantitative method for plankton, cannot reveal the
ciliature, which usually results in a low taxonomic resolution of ciliates and the underestimation of the ciliate richness. In this stud-
y, we applied the quantitative protargol stain method ( QPS) to explore the diversity and community composition of planktonic cili-
ates in the rivers of Chongming Island from July 2020 to May 2021. This method could offer a higher taxonomic resolution than the

Utermohl method. We identified a total of 131 ciliate species, classified into 3 classes and 11 orders. Oligotrichida was the predomi-
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nant order throughout the study period. The Shannon-Wiener index was 1.53+0.06 ( ranged from 0.16 to 2.62) , the Pielou index
was 0.75+0.02 (ranged from 0.18 to 1.00), and the Margalef index was 1.07+0.06 (ranged from 0.13 to 2.98). All indices
showed seasonal variations and were significantly correlated with nitrate and chlorophyll-a. The community structures between sea-
sons showed significant differences as well, indicating a significant seasonal succession. Nutrients, chlorophyll-a, dissolved
oxygen, and precipitation were the primary environmental factors that influenced the ciliate communities throughout the year. The
heterogeneity of the ciliate communities in each season was significantly correlated with the water quality index. Except for the cili-
ate communities in the autumn, salinity had no notable impact on both annual communities and seasonal ones. Twelve species had
more than 90% cumulative contributions to the community structure, which were mainly algivorous or omnivorous species. Since two
dominant species, Pelagostrombidium mirabile and Rimostrombidium hyalinum, were significantly affected by water quality index
rather than salinity, they could be used as potential indicators of the water quality of Chongming Island.

Keywords : Chongming Island; planktonic protozoa; ciliates; community structure; quantitative protargol stain method
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Fig.1 Distribution of sampling sites in Chongming Island
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Tab.1 Environmental parameters of rivers in Chongming Island

AT 2020-07 2020-10 2021-01 2021-05

Sal/ %, 0.43£0.12 0.32+0.08 0.34+0.09 0.51£0.19
SD/em 24.45+2.03 36.25+2.09 34.00+2.59 29.89+2.18
K/ C 24.16+0.22 19.17+0.14 6.610.14 21.97+0.40
DO/ (mg/L) 4.04+0.17 7.76+0.25 11.92+0.22 8.37+0.78
pH 7.62£0.03 8.07+0.12 8.24+0.14 7.59+0.14
NO3-N/(mg/L) 1.63+0.39 0.93+0.20 1.22+0.12 0.82+0.18
NO;-N/(mg/L) 0.16+0.02 0.02+0.00 0.03+0.00 0.01+0.00
TP/ (mg/L) 1.81+0.18 0.40+0.12 0.31+0.05 0.35+0.04
TN/ (mg/L) 4.70+1.44 1.15£0.23 1.44+0.98 2.01£0.08
NH;-N/ ( mg/L) 2.86+0.50 0.25+0.08 0.07£0.01 0.12+0.02
Chla/( wg/L) 8.75+0.65 6.59+1.26 15.27+5.16 34.37+8.85

{7k -/ mm 342.72 45.43 15.70 192.19
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Fig.2 Species composition of ciliates and the alpha diversity indexes in different months
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