Alexandrium curve fitting. November 21 update. John Cullen

The following plots show the tanh fits for growth rates of six strains of Alexandrium. There may be extremely small changes as we edit a few points that were entered incorrectly for the calculation of individual points on these plots (i.e., changes will be really small). 
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The form of the model permits calculation of compensation irradiance, Ec. The operator in the right-most term is a Boolean, i.e., the model assumes that below Ec, growth rate is zero, not negative (we cannot determine an acclimated, negative growth rate — it is impossible; thus all measured negative rates were entered as zero, and results are modeled as zero). Points show all experiments, including many in which the algae did not grow. One negative point needs an edit.

Curve fits were constrained so that Ec could not be smaller than the irradiance below which none of the cultures grew. That is, if all cultures incubated at 22 µmol m-2 s-1 and less did not grow, the curve fitting was constrained so that Ec >= 22 µmol m-2 s-1. The low-light experiments were conducted over months, and we are confident that they constrain compensation irradiance. Since the parameter alpha is strongly sensitive to Ec, this method can influence results, almost certainly making them more accurate.

The curve fitting yields estimates of maximum gross growth rate, µmaxG, with its standard error. This is not the maximum net growth rate (µmaxNet, which is easily calculated). I retained the error estimates for µmaxG when reporting error for µmaxNet. This must be checked with a statistician. Propagation of error must be considered.

So, here you go: 

[image: image2.wmf]Growth rates were originally calculated by looking at time dependent calculations (growth rate estimated over a span of days centered at time t) and solving for the asymptotic rate, i.e., what they were acclimating toward. Subsequently, we noticed that they did not always converge on an acclimated rate. The reason is a mystery. Growth rate can also be calculated by doing a log regression on the biomass estimate vs. time. This is the approach used for the panelof six plots. To do this, we use only points after acclimation is nearly complete (e.g., 10 generations). Errors are small, but changes in growth rate during the period are hidden and an average is returned. That is why the new growth rates for CB301 are lower than the old ones: They slowed down with time. There is no “right” answer for nature, since this is all highly artificial regardless!
Strain 301 at 304 µmol m-2 s-1:
[image: image1.wmf][image: image3..pict]Growth rate declines over 20 days. Log fit yields a good estimate, but of average rate. What is the real maximum growth rate? This pattern is quite repeatable for strain 301 at higher irradiance.

[image: image4..pict]Strain 501 at 376 µmol m-2 s-1:
[image: image5..pict]Growth rate is steady after acclimation. Log fit yields a good estimate. For this strain, some increased with time, some decreased, but no consistent pattern like 301. 

