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Phosphates, pH management control algal
blooms in barramundi ponds
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By Adam Body

Protocols now center on pH and phosphate

Application of a phosphate-removal treatment can be a useful way to
control algal blooms in aquaculture ponds with minimal water exchange.
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As environmental regulations and buyers’ requirements continue to tighten, and knowledge about disease risks and
harmful algae continues to accumulate, farmers are looking for means other than water exchange to manage their ponds.
Reduction of phosphate may be a useful way to help gain control over algal blooms in eutrophic aquaculture ponds, where
minimal water exchange is desired.

In investigating the response of farm ponds to limited phosphate, the author has found that limitation of phosphate
without controlling pH does little to increase the degree of control over algal blooms. However, when phosphate and pH
are controlled together, a signi�cant level of control can be achieved.

Farm testing
The author’s farm is situated near Darwin in the Northern Territory of Australia. The 14-hectare farm currently grows
barramundi in saltwater ponds. The climate is tropical with distinct wet and dry seasons. Early morning pond water
temperatures and salinities range from 24 to 32 degrees C and 10 to 36 ppt.

In June 2009, the farm experienced a bloom of the toxic algae Prymnesium parvum, which killed all the �sh in the affected
pond. Prof. Gustaaf Hallegraeff, an expert in harmful algae from the University of Tasmania, was called in to help the farm
staff understand what measures could prevent another outbreak. He suggested a review of the nitrogen:phorphorus ratios
in the ponds.

This led the author to Phoslock, a company that manufactures and markets a product that removes phosphate from water.
After checking the environmental credentials of the product, trial results were erratic, but application of the product did
remove phosphate.

The erratic nature of the reponses led to a number of questions. One of these examined the effects of limited phosphate
on alkaline phosphatase. This enzyme liberates phosphate from a large range of organic molecules. The liberated
phosphate is then available to algae.

Were the ponds producing alkaline phosphatase? Subsequent measurements did indeed show strong phosphatase
production in phosphate-limited ponds.

Algae control
Early in the investigations, the differences observed in phosphate-limited ponds were not as high as hoped. To be fair,
there was a very positive outcome in terms of Prymnesium, which has not been seen in signi�cant numbers since
phosphate has been kept under 0.05 mg/L. However, other nuisance species still grew and often bloomed in low-
phosphate ponds.

These results suggested that the whole concept of controlling phosphate in aquaculture ponds was going to be costly. In
addition, nature had its own way of getting around our interfering ways, for example, by producing more phosphatase
enzyme – which could liberate phosphate as quickly as it could be mopped up with phosphate-removal treatments.

Lab testing
In parallel with the �eld pond trials, the author conducted numerous bench tests to �gure out the dynamics of the
phosphate treatment in saltwater. From these tests, it became clear that in seawater, pH had a strong effect on the
effectiveness of the product (Fig. 1). But was this the whole story? Is alkaline phosphatase more active in elevated pH?
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Results showed clearly that this is indeed the case. Given this, plus the greatly increased effectiveness of the phosphate
treatment in lower-pH seawater, work began to lower the pH in the farm ponds.

Molasses drops pH
Some years ago, the author did quite a lot of work with molasses on his farm, but suspended it when the cost of aeration
and associated risk of depressed dissolved-oxygen levels exceeded the bene�ts. Nevertheless, the experience taught that
adding molasses resulted in a drop in pH. So molasses was applied to the ponds to gradually lower pH under 7.7, the level
bench tests indicated was most effective for removal of phosphate by Phoslock.

Once pH declined and phosphate levels were under 0.03 mg/L, the ponds settled into a predictable and safe rhythm. With
phosphate kept low, aeration costs did not increase as they had previously and may in fact have decreased. The green
nano-chlorella bloom that dominates this environment includes tiny �agellates and diatoms. Dissolved-oxygen levels are
stable and there seems little risk of the crashes experienced in previous phosphate-rich blooms (Fig. 2).

Fig. 1: pH impacts on the effectiveness of phosphate removal in
seawater.

Fig. 2: Algal bloom volatility as indicated by dissolved oxygen levels.
Pond 5 shows high volatility, while pond 4 – with phosphate limited
below 0.03 mg/L shows low volatility.
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Pond management
Pond management protocols now center on pH and phosphate. If pH breaches 7.7, molasses is applied. If the molasses
application is delayed, the pond can quickly jump out of control, and other nuisance or dangerous blooms can develop.
Diligent monitoring of pH and subsequent application of molasses can readily control pH. Likewise with phosphate – as
long as phosphate levels are suppressed, bloom volatility is suppressed.

Alkaline phosphatase is still present in this low-pH environment in substantial quantities, but its activity is slowed at lower
pH. These results con�rmed observations that in low-pH ponds, phosphate stays low for extended periods, meaning
treatments are only rarely applied. Phosphate appears much more quickly due to increased enzyme activity in ponds with
elevated pH.

For farmers, the ability to maintain algal blooms that are predictable, stable and safe is of immense bene�t. It allows
straightforward pond management protocols that relatively inexperienced staff can follow. And, as many pond farmers
can appreciate, stable ponds mean less sleepless nights.

(Editor’s Note: This article was originally published in the November/December 2010 print edition of the Global
Aquaculture Advocate.)
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