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Abstract; Microbial communities are the important components of lake ecosystems, and their structural and functional stability are
crucial for the ecosystem functioning and service. Global changes characterized by nutrient enrichment and salinity increase have
profound impacts on lake ecosystems, and it is important to reveal the mechanisms of how these factors affect the microbial commu-

nity structure and stability. In this study, we conducted indoor simulation experiments with bacterioplankton communities under two
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nutrient levels and three salinity disturbance intensities ( control, 3%o and 9%o). We calculated four stability metrics such as reac-
tivity, resistance, resilience and temporal stability, to explore the stability mechanisms of the communities. These metrics were
based on the difference in cell density between the experimental groups and the control group at the same census. We also used
high-throughput sequencing of bacterial 16S rRNA gene to analyze the community structure, and elucidated the responses of differ-
ent bacterial groups to salinity disturbance under different nutrient levels. We found that the cell density and species richness of
bacterioplankton decreased after salinity disturbance, and the relative abundance of salinity-sensitive groups decreased; the dis-
solved organic carbon in the water increased after salinity disturbance, which promoted the growth of other bacterioplankton adapted
to the post-disturbance environment. Higher disturbance intensity significantly reduced the cell density, resulting in lower resist-
ance; salinity disturbance and nutrient level had significant interactions on reactivity, resilience and temporal stability, and high
nutrient level communities showed the lowest stability under 9%o salinity disturbance. Most of the stability metrics showed signifi-
cant positive correlations, which could jointly indicate the stability of planktonic bacterial communities. Resistance and resilience
were not significantly correlated; thus, they could reflect the community stability from different perspectives. In summary, future
nutrient enrichment and salinity increase of freshwater ecosystems will significantly reduce the stability of planktonic bacterial com-
munities. The application of multiple stability indicators and high-frequency observation will help to understand the responses and
stability mechanisms of bacterioplankton communities to disturbance.
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circles represent mean value; The error-bars represent the standard deviation)
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Bt 1
HHHHR codettt
library(dplyr) #Zi A\ 1
all_density < -read.csv('density nutrient.csv') #iS2 N\ S, A SCAFELF treatment. time. nutrient. bottle Fl cells 2 TL5I|FE#5; treatment £7% 3 4>

4bFE, Control. Weak i Strong; time JNT-HL/EI[A]; nutrient IR EFR/K T, HN I LN; bottle R T4 5 s cells R MIfe I4m iz & .

i AL A AR AN SCI8 PR TR — B SR KT OO B2 LRR
density LRR <-all density %>%
subset(treatment == 'Control") %>%
group_by(time, nutrient) %>%
summarise(mean = mean(cells), sd = sd(cells)) %>%
merge(all_density, by = c(time', 'nutrient')) %>%
#1145 LRR, JLrt LRR NRE i 2485,  RIALBEZE AR T-x BRAL P I A ARk
mutate(LRR = log(cells / mean)) %>%

subset(treatment!= 'Control")

T S AL PR AR A SO0 TR ST < HRBUINT RIS S gt
resistance <-
density LRR %>% group_by(bottle, treatment, nutrient) %>%
summarise(
#UTF AT resistance
resistance = min(LRR),
#THAHLPUIN A resistance_time
resistance_time = time[(LRR == min(LRR))],
HIHRHU [0 LART ) 748, AVHSE SR ) Reactivity
reactivity = coef(summary(Im(
LRR ~ time2,
data = data.frame(LRR = LRR[time2 < = resistance time],
time2 = time2[time2 < = resistance time])

M2, 1]

density after resistance time <- density LRR %>%
merge(resistance, by = c('bottle', ‘treatment’, 'nutrient')) %>% #l FRHCHTHS 7] CART A&, DAGsom 5 425 br

subset(time > = resistance time)

i AL A RS SC IR LTI RS 3 5 (B SIS sttt
resilience _time <- density after resistance time %>%
mutate(flag = ifelse(cells > (mean - sd * 2), 1, 0)) %>% #1275 7K & B RO ZS
group_by(bottle, treatment, nutrient) %>%
summarise(resilience_time = ifelse(sum(flag) == 0, 16, min(time[flag == 1]))) #i1 IR E WS 0], W RBEIERMEBIWKE, WIKE I RSN R)E
—R

resilience <- density after resistance time %>%



merge(resilience time, by = c('bottle', 'treatment’, 'nutrient)) %>%
subset(time < = resilience_time) %>%
group_by(bottle, treatment, nutrient) %>%
summarise(
#II B S ] resilience
resilience = coef(summary(Im(LRR ~ time)))[2, 1],
#H I (A R e M temporal_stability

temporal_stability = 1 / sd(residuals(Im(LRR ~ time)))





