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Bottom-up and zooplankton’s top-down effects on the phytoplankton communities in Yilong Lake. QIU Fei', ZHANG
Zhao-yang', CHEN Li'", ZHU Jun-yu!, GONG Xue', ZHENG Xin', ZHANG Tao', LI Tian-li, ZHAO Shuai-ying', CHEN
Guang-jie' (1.Yunnan Key Laboratory of Plateau Geographical Processes and Environmental Change, Faculty of Geography, Yunnan
Normal University, Kunming 650500, China; 2.University of Chinese Academy of Sciences, Wuhan 430072, China). China
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Abstract: We conducted a seasonal survey on phytoplankton and environmental factors in Yilong Lake from summer, 2020 to spring,
2021 to uncover the seasonal pattern of phytoplankton community structure and biomass, and further identify the driving forces of
bottom-up and zooplankton’s top-down effect in mediating phytoplankton variations through multivariate analysis. The results
showed that the phytoplankton’s biomass in Yilong Lake ranged from 7.12mg/L to 66.07mg/L, with the highest value in September
and the lowest value in December. The phytoplankton community was dominated by Cyanophyta, which contributed to 42.91% to
95.67% of total phytoplankton biomass. Raphidiopsis raciborskii, absolutely predominated during the investigation period
(23.43%~84.30%), reflecting its strong competitive advantages. The ANOSIM and Kruskal-Wallis analyses indicated that there
existed significant temporal fluctuation in phytoplankton community structure and biomass(P<0.05). The Spearman’s correlation
analysis revealed that the biomass of phytoplankton, Cyanophyta and R. raciborskii were all positively related to total
phosphorus(P<0.05), total nitrogen and water temperature and negatively related to transparency and ammonia nitrogen(P<0.05), but
had no significant correlation with zooplankton biomass(P>0.05). The RDA results showed that total phosphorus, total nitrogen,
silicate, water temperature and water depth were among the significant factors in driving phytoplankton community in Yilong Lake.
The results of variation partitioning further revealed that the bottom—up effect (water temperature, nutrients and water depth) and
top-down effect (zooplankton community) accounted for 20.30% and 0.20% of the total variance independently with a shared portion
of 5.80%. Therefore, the bottom-up effect had a greater impact on variations in phytoplankton community than the top-down effect

by zooplankton in Yilong Lake. This may be because zooplankton in Yilong Lake had small mean body length (ZB/ZA:0.0019
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40.0018) and relatively low biomass (0.56 0.39mg/L), and thus resulting in the weak grazing pressure on algae (ZB/PB:0.0303 &

0.0271). Our results will provide scientific data for the ecological assessment and integrated watershed management of Yilong Lake.

Key words: Yilong Lake; phytoplankton; Raphidiopsis Raciborskii; bottom-up; top-down
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Table 1 Temporal changes of environmental factors

W RF 6 /1 9 H 12 A 3H
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NH,"~N(ug/L) 65.94+66.92 19.36+9.40 161.53+81.64 114.41£78.11
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Table 2 Phytoplankton dominant species with a relative

biomass greater than 10%

£x3 FHEYENESFMEREFH Spearman HHX 0T

- ‘E%‘j(cyamp Py?i)\x — FEBT ) (Bacillariophyta) Table.3 Spearman correlations between phytoplankton
PERG) Mﬁf@% y;%&yf.g;% BB biomass and each of the environmental factors
(Raphidiopsis. (Limnothrix
(Aulacoseira spp.)
raciborskii) planktonica) IRERF Biomass  Cyan Baci Cyli Limn Aula
65.30%+8.60% 14.90% +6.39% 9.37%+5.72% TN 0.40%* 0.49* -0.25 0.48%* 0.17 -0.09
74.18%+£8.12% 12.93%£7.24% 5.45%15.45% TP 0.58%%* 0.52%* 0.00 0.56%* 0.18 0.23
12 33.97%+6.43% 22.53%%7.04% 20.74%+9.68% N:P -0.37 -0.26 -0.07 -0.36 -0.20 -0.30
3 43.10%+9.56% 15.82%+10.05% 19.73%+16.20% NH, N -0.56%* —0.52%* 0.04 -0.60%*  -0.21 -0.22
NO;-N  -0.03 -0.07 0.09 —-0.06 -0.08 -0.02
R e ap—" - Bl A Ry @ HEE NO. ;N 0.27 0.23 021 000 ~0.13 0.02
SiO;~ 0.14 0.27 —0.53** 0.16 0.12 —-0.48*
50 | WT 0.72%%* (. 75%** -0.16 0.85*%**  0.56** 0.15
SD —-0.60** —0.66*** 0.16  —0.73*** —0.34 -0.08
40 Depth -0.09 0.07 —0.52%* 0.09 0.40 -0.34
a pH LIEd 0.10 0.01 0.21 -0.18 -0.29 -0.13
\E 30 F /B -0.25 -0.25 0.34 -0.08 -0.32 0.48*
g ZA 0.20 0.23 -0.03 0.37 0.02 0.27
S 20k ZB/ZA -0.31 -0.31 0.28 -0.27 -0.18 0.24
Clad-Bio —0.44* —-0.46* 0.38 -0.35 -0.34 0.42*
10k Cope-Bio  0.29 0.39 0.00 0.49* 0.12 0.26
Roti-Bio  -0.27 -0.21 0.11 -0.16 -0.13 0.20
ol 7 #P<0.05;**P<0.01;*** P<0.001.Biomass: 5 i Al 4 & 4= 4 12, Cyan:
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