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Temporal and Spatlal Varlatwnx ’Patterns of Plcophytmplankton and Thelr:-.

Correlatlons with Env1r0nmental Factors During’ tl;e Wet'Season in East Lake

Dongtlng = ' By _

LI Sﬁengj—nan : CHEN Hao-yu'”,' PENG Hua LI Chgng jun', ZHU Jian', JIAN Yan', JI Xiong-hui'’"

(1. Key, Laborato‘xy of /Agro-Environment in Mlastream of Yangtze Plain, Ministry of Agriculture, Hunan Institute of Agro-Environment
and Ecology, Hunan Academy of Agricultural Sciences, Changsha 410125, China; 2. State Key Laboratory of Lake Science and
Environn;ent, Nanjing 210008, China; 3. Longping Branch of Graduate School of Hunan University, Changsha 410125, China)
Abstract: Picophytoplankton ( <3 wm), comprising picocyanobacteria ( PCY) and photosynthetic picoeukaryotes ( PPEs), are

considerably important in the material circulation and energy flow of aquatic ecosystems. To explore the temporal and spatial variation
patterns of picophytoplankton and their correlations with environmental factors in lotic Yangtze-connected lakes, field in-situ
investigations were performed on a monthly basis during the wet season (May to August) in 2019 in East Lake Dongting, a Yangtze-
connected lake. The results indicated that both the Chla biomass and abundances of picophytoplankton exhibited significant spatial and
temporal variability (P <0.05). The picophytoplankton Chla biomass showed an average concentration of 8. 52 pg-L ™" and accounted
for 41.6% to total phytoplankton on an average. From May to August, Chla biomass of picophytoplankton kept increasing with
increasing temperature, especially in the north and south of the lake, and it was the lowest in the east of the lake. PCY dominated
picophytoplankton abundance in East Lake Dongting and was 3.4 times the abundance of PPEs on an average. Similar spatial and
temporal variation patterns were observed between PCY and PPEs. The abundances of PCY and PPEs both increased first and then
decreased during the wet season. Spatially, picophytoplankton showed a trend to migrate from the northern lake to the southern lake
from May to July, and the abundance significantly declined in August and peaked mainly in the north of the lake. The analysis results
showed that picophytoplankton in East Lake Dongting exhibited significant spatial and temporal variability during the wet season; the
water level and N: P ratio were determined to be the most important factors explaining the variation of the abundance proportion of PCY
and PPEs.

Key words; East Lake Dongting; picocyanobacteria( PCY) ; photosynthetic picoeukaryotes (PPEs) ; temporal and spatial distribution;

environmental factors; Yangtze-connected lake
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Table 1 ~ Comparison of the monthly means of picophytoplankton groups during the wet season

E| 5A 6 A 7H 8 A
PPEs/cells- L ! 22.53 +19.22 33.65 £20.17 43.18 +34.63 4.25+£3.44
PCY/cells- L ~! 35.00 +47.29 165.18 £149.58 228.76 +150.57 4.60 £2.04
PCY: PPEs 1.32+0.68 4.72£2.78 5.91+2.71 1.44 +0.60
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Fig. 4 Spatial variations of concentrations in East Lake Dongting
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