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Why	there	is	no		one	ideal	application	rate	of	any	microbial	
product		(PRO4000X	as	an	example)	for	use	in	a	shrimp	farm	
	

	
	Science is a very powerful tool for understanding how things work in a manner that allows for 
"all" to feel secure that the findings are real, meaningful and by of course, readily reproducible.   
The scientific method has shaped humanity and continues to do so at an ever increasing rate.   
When a medicine is developed, dosage levels typically require the weight and age of the patient 
be taken into account.   We are on the cusp of a major paradigm shift in this outdated approach in 
that biotechnology will be used to tailor make drugs with the design and manner of function  be 
based on the genetic makeup of the patient.   There will be considerable variation in how much 
and how often a drug will be used to ensure an optimal impact.  	
 
Science based aquaculture, specifically as it relates to the microbial products we are selling, must 
take into account that just as there is a great deal of variability among humans as to what drugs, 
what dosages, etc. will work best, the inherent variability of aquaculture production environments 
demands that no singular approach will work for all.        The definition of the term probiotic, as 
defined by the FAO, is as follows.     
 
"Probiotics are living suspensions of bacteria that when applied orally results in a positive impact 
on the health of the animal based on changes in the microbiome. "   
 
Some 30 plus years ago, one of the earlier companies selling bacteria for bioremediation (largely 
sold for use in septic tanks) of aquaculture ponds used the term probiotic to apply to a microbial 
suspension added to the water to affect water quality with hopefully, indirect impacts on animal 
health.  Ironically they knew that what was actually occurring was bioremediation.   The term 
probiotic was sexier.   This started a  rush of companies selling products containing many different 
bacteria in them, many of which are dead and many of which are present at very low levels and 
even some of which contain bacterial species that cannot possibly be included at meaningful levels 
(because of costs or being very exacting in their growth requirements) etc.    While scientists are 
still debating the concept of probiotics in aquaculture, the truth is that adding living bacteria to the 
animal via the water and seeing a direct benefit on animal health that is statistically meaningful 
and operates via alterations in the microbiome is problematic and far from certain.    
   
At Aquaintech Inc., we understand that no two ponds are the same, even if they are right next to 
each other.   Not only are the ponds different in surface area and depth, they also differ in the 
composition of soils that contact the water (or there may be no interaction in 100% plastic lined 
ponds), the water that is added to the ponds (ranging from fresh water to full strength seawater) 
with different compositions (rain water versus river water versus well water versus seawater, etc.), 
and so forth.   Just as no two human beings will have identical microbial flora, neither will two 
ponds be the same.    
 
Although we are still in the very early stages of understanding what shapes the microbiome, which 
is what we are really talking about, we do know that it  depends on nutrient loads and types, both 
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macro and micro, the composition of all of the bacteria, bacterial viruses and predators that are 
present, the ability of these indigenous strains to  compete against each other, what metabolites are 
there to be degraded, etc.     This has been borne out by countless studies.   It is a complex balance 
that resists change.   
 
This is why there will never be a singular approach for the use of products of this nature and that 
companies that espouse this approach DO NOT KNOW WHAT THEY ARE TALKING ABOUT 
and in general one should avoid them and their products.  After all if they don't understand how to 
tell you to use the product then maybe they actually do not understand their products or are not 
selling you what you think you are buying.  It is unfortunate but aquaculture attracts people like 
this and there are literally armies of salesmen equipped with pseudoscience and little if any 
knowledge of what bacteria actually are and how best to use them.   Living bacteria are not in any 
way akin to chemicals where the activity is more or less consistent at a given level of application.  
Although if one looks at the range of chemicals in use in aquaculture there are some where the 
dosages must be adjusted based on the nature of the environment that they are being added to (such 
as    
  
Some facts that shape the need for flexible use of PRO4000X are: 
 

• Water and sediments have large numbers of bacteria, viruses (including bacteriophages 
that infect and kill bacteria), algae, fungi, protozoa and metazoans in them.   

• This can range well into the tens of millions per ml of water or sediment.  It is variable. 
• Ponds are dynamic with nutrients and water being input at a variable rate.   Outputs are 

also dynamic.  
• The microorganisms in PRO4000X are not superbugs in the sense that they can live in and 

will work equally well in any environment.   They are strains of naturally occurring bacteria 
that have been selected for their ability to digest organic matter.  The strains in our products 
are among the most powerful producers of enzymes among the Bacillus species.  These 
enzymes are how the product function.  Like all bacteria, ours have preferred sources of 
nutrients and environmental conditions that they grow the best under. 

• They must be added repeatedly as they do not  colonize the pond ecosystem in a stable 
manner (in fact no products sold today do) by infrequent addition.   If they worked this way 
then this would be bioaugmentation and there would be no market (although of course 
whomever accomplished this would not bother to let you know this).   After the spores 
germinate (hatch) in the presence of water in an environment that is conducive to optimum 
growth and where needed levels of nutrients are present they  experience a burst of growth 
digesting the nutrients and then eventually will return to the maximum levels that the 
microbiome will allow.    They must be re-added  as they are intruders and the microbiome 
pushes hard against them.   

• There are all kinds of nutrients present in the ponds and one wants to make sure that the 
levels of nutrient in the ponds never become the immediate limiting factor affecting the 
surge of bacterial growth.   For this reason we suggest that before this surge occurs 
(typically within 24 hours after the product is added to the ponds) a source of organic 
carbon may be added as this tends to be the limiting factor.  Molasses used to be considered 
a good source of this, although because of the ability of vibrio strains to grow on simple 
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sugars, it is not widely felt that one should use more complex carbohydrates such as 
fermented rice, wheat bran, etc.  

• The size of the ponds, the composition of the sediments, the physical chemistry parameters 
(temperature, salinity, etc.) pond depth, stocking densities, even the actual shape of the 
pond bottoms, etc. all can impact how best to use PRO4000X.  

 
If you follow the logic that we have outlined above, you will understand that the best that an 
honorable knowledgeable company can do is to recommend an approach for you to start with.   
Typically many clients find that they may need to adjust the suggested levels of usage and use less 
(or more) tablets based on the observed impact.    Adjusting the dosage can be done either by 
changing  the number of tablets one uses  and/or  the frequency of application.   
 
As our experience increases in the use of products of this nature, the one common feature we find 
among almost all users is that there is no one right way to use the product.  Hatcheries benefit the 
best by daily application rates in the 1 ppm range.  Companies can easily adjust this rate as needed 
and indeed some clients have found that they can close systems that were open by adjusting how 
they use the tablets.   We are also finding out that for some systems culturing the bacteria before 
use, while this should ONLY be done by skilled microbiologists and not untrained lab personnel 
with no equipment for quality control, etc., that this is the best approach for use.   There is no 
practical way to know this in advance however.  
  
IT IS CRITICAL TO UNDERSTAND that you must decide what works the best for you.   I have 
no knowledge of your pond and your system.  You do.   You are the expert.   You cannot use too 
many tablets.   The bacteria in these products use oxygen and if your ponds are having problems 
with low dissolved oxygen levels you should be using supplemental aeration anyway.   The 
guidelines we offer are based on generalities.     Target for the addition of approximately 10 kgs 
of  (16 gr) tablets per ha per cycle.    The bacteria should be digesting the accumulating organic 
matter.   If they do not appear to be or other indicators, such as the growth of blue-green algae 
(which the Bacillus in our products compete for nutrients against) or turbidity, etc.  the quantity 
and/or frequency should be adjusted accordingly.   Remember that any impact on animal health is 
a result of impacts on the environment-not by the Bacillus acting on the animal itself.   Changes in 
water quality are the goal and ANY COMPANY THAT SELLS YOU A PRODUCT THAT DOES 
NOT MAKE THIS CLEAR is best avoided.     Some clients end up using less and others may end 
up using more than the guidelines suggest.  WE often encourage clients to use titration.   Start out 
with a much higher dose and back it off as you see the indicators you need to see to show that the 
product is working.      
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