Stronger top-down trophic interactions in summer vs.
winter drive altered seagrass community responses to

marine heatwaves
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1) How does the seagrass H. ovalis physiologically respond to
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Figure 2: Representation of the community interactions

Methods: _
1. Collection m—)

 H. ovalis and B. zonalis were collected from Tung Chung Bay (N22°17.10°
E113°55.60').

« Seagrass was planted into 20 tanks and exposed to control or MHW
temperature for 10 days. Grazers were added to half of the tanks.

« Experiment carried out in two seasons: summer 2022 and winter 2023.

2. Sort, transplant & start measurements =y 3. 10 day experiment - 4. End measurements

Control temperature Marine heatwave +4°C

With herbivores

Without herbivores

Without herbivores With herbivores

Measurements

Seagrass growth, biomass, C and N content and stable isotope
signatures

Epiphyte biomass
Grazer biomass, grazing rate

Figure 3: Experimental design, lasting for 10 days + 4 days for acclimation. N = 5 replicate tanks per treatment

Results:

Separate statistical analyses were performed for each season and response variable. Letters indicate significant differences for each season (in different colours).

Figure 6: Grazer biomass & Grazing
rate

Figure 5: Epiphyte biomass

Figure 4: Seagrass physiology

Winter: The MHW treatment led to less epiphytic
algal growth on seagrass leaves. There was a
trend towards further decreases with grazer
presence.

Winter: The MHW treatment boosted seagrass
growth, i.e. leaf production as well as rhizome
elongation. Grazer presence had no effect on
seagrass growth.

Summer: There was a strong interactive effect of
grazer presence and MHW temperature, causing
little epiphyte growth.

Summer: Growth was highest at control
temperature, with grazer presence. No increased
growth under MHW, unlike in winter.

Winter: There were very weak grazer responses
of snail biomass and grazing rate to MHW
treatment.

Summer: Snail biomass increased with MHW
treatment, and there was a trend towards

iIncreases in grazing rate (i.e. agar consumed in
six hours).

Conclusion:

interactions. In winter, increased temperature (driven by the MHW) had strong positive effects on seagrass growth and strong negative effects on epiphytic algae growth. However, the change in
temperature did not affect grazers or their ability to elicit strong top-down trophic responses. In summer, the increased temperature did not drive changes to seagrass growth as in winter, however the
presence of grazers boosted the seagrass growth under ambient temperature conditions. For epiphytic algae growth, patterns were similar between seasons, but there was a stronger interaction in
summer between grazer presence and increased temperature leading to decreased epiphyte growth. This correlated with increased snail biomass and slight increases in grazing rate. For future
projects, | hope to examine whether shifts in trophic interactions are driven by fine-scale processes, such as microbiome shifts.

From this study, we see that the season in which the marine heatwave occurs, as well as the heatwave itself, can affect the strength of species
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