Effects of ocean acidification on the photosynthetic performance, carbonic anhydrase activity
and growth of the giant kelp Macrocystis pyrifera®
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BACKGROUND
*M. pyrifera underwater forests (Fig. 1) play an important ecological role in coastal marine .
ecosystems, providing habitat, protection and food for other species. HYPOTHESIS: CCMs (direct HCOy

uptake and CA activities) of M.

mechanisms (CCMs) and enhance growth rates of macroalgae. pyrifera will be down-regulated by

HCO, elevated CO,, whereas growth rates
1- Anion Exchange and photosynthesis will be
(AE) enhanced.
CYTOPLASM /\\
Hc°3' CHLOROPLAST M ETH O DS

co, co,

2- Simple diffusio

*Excised discs from apical blades of 24

individuals of M. pyrifera

«Cultured at 12°C under 100 pmol m?2 s,

nutrient-enriched SW (20 uM NO3)

*CO, ambient (400 patm; pH=8.1) vs. OA

Fig. 1: M. pyrifera underwater (1200 patm; pH=7.6)

forests, Wellington, New Zealand. +Discs cultured for 7 d in an automated pH

/ Copyright Erasmo Macaya Horta. culture system (McGraw et al. 2010)
*Parameters measured: Photosynthetic and

3- External Carbonic Anhydrase (CA) growth rates, external and internal carbonic

anhydrase (CA), and HCO;5 vs CO, use.
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Fig. 2: Illustration of the main (1) and secondary (2-3) inorganic carbon (Ci) acquisition
mechanisms described for M. pyrifera (Fernandez et al. 2014).
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Fig. 3: No significant effect of pCO, treatments on (a) photosynthetic rate (Student’s t test, P > 0.05) significantly vary between pCO, treatments
and (b) relative growth rate (ANOVA, P > 0.05) of M. pyrifera). Values represent (a) mean (n=4) + SE (Student’s t test, P=0.269), and was higher
and (b) (n=8) + SE. than CO, uptake, irrespective of the pCO,
concentration in the medium (Student’s t test,
P<0.001). CO, uptake was significantly higher

2 BCA ext at 1200 patm (Student’s t test, P<0.001).
= o0 BCA int Values represent mean (n=3) + SE.
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L CONCLUSIONS
>
S 4] *Opposite to our hypothesis, CCMs
S \ (direct HCO;- uptake and CA
2 activities) of this species WILL NOT
BE down-regulated by elevated
Field 400 patm | 1200 patm | 400 patm [ 1200 patm | 400 patm | 1200 patm pC02/|OW pH predicted for the
Day 0 Day 1 Day 3 Day 7 future.
Fig. 5: The internal CA (CA;,) was consistently 4-times higher than external CA (CA,,,) .
activity in both pCO, treatments across all sampling days. On day 7, CA.,, was reduced *Photosynthetic and growth rates of
under the OA treatment (Student’s t test, p=0.028). CA,,, remained high and active M. pyrifera WILL NOT BE enhanced
Ejnnd8e)r+bSoEth pCO,/pH treatments (Student’s t test, p=0.121). Values represent mean under an OA scenario.
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