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CLAIMS 

1. A method of aquaculture of at least one farmed organism, the method comprising

steps: 

(i) providing an aquatic environment comprising at least one farmed organism, 5 

phytoplankton and bacteria; 

(ii) providing at least one phytoplankton nutrient and at least one bacteria nutrient

during a first predetermined period, allowing phytoplankton and bacteria to grow in a first 

predetermined phytoplankton:bacteria ratio of more than 1;  

(iii) providing at least one phytoplankton nutrient and at least one bacteria nutrient10 

during a second predetermined period, allowing phytoplankton and bacteria to grow in a 

second predetermined phytoplankton:bacteria ratio, wherein the second predetermined 

phytoplankton:bacteria ratio is lower than the first predetermined phytoplankton:bacteria 

ratio; and 

(iv) providing at least one phytoplankton nutrient and at least one bacteria nutrient15 

during a third predetermined period, allowing phytoplankton and bacteria to grow in a third 

predetermined phytoplankton:bacteria ratio, wherein the third predetermined 

phytoplankton:bacteria ratio is lower than the second predetermined phytoplankton:bacteria 

ratio, 

thereby allowing the at least one farmed organism to grow. 20 

2. The method according to any one of the preceding claims, wherein the first

predetermined phytoplankton:bacteria ratio is at least about 60:40; 

the second predetermined phytoplankton:bacteria ratio is between about 75:25 to 

about 25:75; and 

the third predetermined phytoplankton:bacteria ratio is less than about 40:60. 25 

3. The method according to any one of the preceding claims, wherein the at least one

phytoplankton nutrient and at least one bacteria nutrient are provided during the first, 

second and third predetermined periods at respective concentrations suitable to grow 

phytoplankton and bacteria in the first, second and third predetermined 

phytoplankton:bacteria ratios. 30 

4. The method according to any one of the preceding claims, wherein the at least one

phytoplankton nutrient is provided during the first, second and third predetermined periods 

in decreasing concentrations suitable to grow phytoplankton and bacteria in the first, 

second and third predetermined phytoplankton:bacteria ratios. 

5. The method according to any one of the preceding claims, wherein the at least one35 

bacteria nutrient is provided during the first, second and third predetermined periods in 
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increasing concentrations suitable to grow phytoplankton and bacteria in the first, second 

and third predetermined phytoplankton:bacteria ratios. 

6. The method of any one of the preceding claims, further comprising adding bacteria

to the aquatic environment, wherein the added bacteria is capable of maintaining the 

concentration of ammonia and/or nitrites and/or nitrates in the aquatic environment at a 5 

level that is not toxic to the at least one farmed organism and/or wherein the bacteria is not 

toxic or pathogenic to the at least one farmed organism. 

7. The method according to claim 6, wherein the bacteria is added during the first,

second and third predetermined periods in increasing concentrations suitable to allow 

phytoplankton and bacteria to grow in the first, second and third predetermined 10 

phytoplankton:bacteria ratios. 

8. The method according to any one of the preceding claims, wherein the first

predetermined phytoplankton:bacteria ratio is at least about 75:25. 

9. The method according to any one of the preceding claims, wherein the first

predetermined  phytoplankton:bacteria ratio is at least about 90:10. 15 

10. The method according to any one of the preceding claims, wherein the second

predetermined phytoplankton:bacteria ratio is between about 60:40 to about 40:60. 

11. The method according to any one of the preceding claims, wherein phytoplankton is

allowed to grow such that 

the aquatic environment has a Secchi disk visibility of between about 60 cm to 20 

about 30 cm during the first predetermined period; 

the aquatic environment has a Secchi disk visibility of between about 40 cm to 

about 20 cm during the second predetermined period; and 

the aquatic environment has a Secchi disk visibility of between about 70 cm to 

about 60 cm during the third predetermined period. 25 

12. The method according to any one of the preceding claims, further comprising the

step of providing at least one additional feed for the at least one farmed organism to grow, 

the additional feed being provided in a ratio of 1:A:B in the first, second and third 

predetermined periods respectively, wherein A is between about 3 to about 15 and/or B is 

between about 10 to about 30. 30 

13. The method according to claim 12, wherein A is between about 5 to about 10 and/or

B is between about 15 to about 20. 

14. The method of any one of the preceding claims, further comprising the step of

providing at least one mineral and/or vitamin, wherein the at least one mineral and/or 

vitamin is in a bioavailable form suitable for allowing the at least one farmed organism, the 35 

phytoplankton and/or the bacteria to grow. 
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15. The method of claim 14, wherein the at least one mineral and/or vitamin is provided

in a gradually increasing amount suitable for allowing the at least one farmed organism, the 

phytoplankton and/or the bacteria to grow. 

16. The method of claim 14 or 15, wherein at least one mineral is provided in an

amount suitable for maintaining the pH of the aquatic environment between about 7.5 to 5 

about 8.5.  

17. The method of any one of the preceding claims, wherein the phytoplankton allowed

to grow comprises at least one green algae and/or at least one diatom species. 

18. The method of any one of the preceding claims, wherein at least one of the added

bacteria and/or the bacteria allowed to grow comprises at least one species of bacteria that 10 

is probiotic with respect to the at least one farmed organism. 

19. The method of any one of the preceding claims, wherein at least one of the added

bacteria and/or the bacteria allowed to grow is capable of maintaining the concentration of 

ammonia and/or nitrites and/or nitrates in the aquatic environment at a level that is not toxic 

to the at least one farmed organism. 15 

20. The method of any one of the preceding claims, wherein the bacteria allowed to

grow comprises at least one species of nitrifiying bacteria. 

21. The method of any one of the preceding claims, wherein at least one of the added

bacteria and/or the bacteria allowed to grow comprises at least one species of denitrifying 

bacteria. 20 

22. The method of any one of the preceding claims, wherein at least one of the added

bacteria and/or the bacteria allowed to grow comprises at least one species of aerobic 

and/or facultative anaerobic bacteria. 

23. The method of any one of the preceding claims, wherein the at least one

phytoplankton nutrient provided comprises calcium, magnesium, potassium and sodium in 25 

forms and quantities suitable to grow phytoplankton that is not toxic or pathogenic to the at 

least one farmed organism. 

24. The method of any one of the preceding claims, wherein the at least one

phytoplankton nutrient is provided in an amount suitable for maintaining an N:P ratio in the 

aquatic environment between about 16 to about 20. 30 

25. The method of any one of the preceding claims, wherein the at least one bacteria

nutrient is provided in an amount suitable for maintaining a C:N ratio in the aquatic 

environment suitable to grow bacteria that is not toxic to the at least one farmed organism. 

26. The method of any one of the preceding claims, wherein the at least one bacteria

nutrient is provided in an amount suitable for maintaining a C:N ratio in the aquatic 35 

environment suitable to grow bacteria that is capable of maintaining the concentration of 
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ammonia and/or nitrites and/or nitrates in the aquatic environment at a level that is not toxic 

to the at least one farmed organism. 

27. The method of any one of claims 25 or 26, wherein the C:N ratio is between about 6

to about 10. 

28. The method of any one of claims 25 to 27, wherein the at least one bacteria nutrient 5 

provided comprises at least one carbon source. 

29. The method of any one of the preceding claims, wherein the at least one bacteria

nutrient is provided in an amount suitable for maintaining an Oxidation Reduction Potential 

(ORP) in the aquatic environment of between about +100mV to about +350mV.  

30. The method of any one of the preceding claims, wherein the at least one bacteria10 

nutrient provided comprises micronutrients in forms and quantities suitable to grow bacteria 

that is not toxic or pathogenic to the at least one farmed organism. 

31. The method of any one of the preceding claims, wherein the bacteria nutrient

provided comprises micronutrients in forms and quantities suitable to grow bacteria that is 

capable of maintaining the concentration of ammonia and/or nitrites and/or nitrates in the 15 

aquatic environment at a level that is not toxic to the at least one farmed organism. 

32. The method of any one of the preceding claims, wherein the aquatic environment

comprises the water phase and the soil phase in a pond, as well as any layer of organic 

matter and/or any cavity in fluid communication with the water phase. 

33. The method of any one of the preceding claims, wherein in the third predetermined20 

period, the at least one farmed organism, phytoplankton and bacteria present in the aquatic 

environment are substantially chemoautotrophic and heterotrophic. 

34. The method of any one of the preceding claims, wherein the method does not

comprise discharging water from the aquatic environment during at least one of the first, 

second and/or third predetermined periods. 25 

35. The method of any one of the preceding claims, wherein the method does not

comprise discharging water from the aquatic environment during any of the first, second 

and/or third predetermined periods. 

36. The method of any one of the preceding claims, wherein the at least one farmed

organism is not phytoplankton or bacteria. 30 

37. The method of any one of the preceding claims, wherein the at least one farmed

organism is selected from the group consisting of fish, crustaceans, molluscs, seaweeds 

and/or invertebrates. 

38. The method of any one of the preceding claims, wherein the at least one farmed

organism is selected from the group consisting of Tilapias, Catfishes, Milkfishes, Groupers, 35 

Barramundi, Carps, Snakeheads, Catlas, Sturgeons, Eels, Mullets, Rohus, Seabasses, 
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Seabreams, Rabbit fishes, Shrimps, Prawns, Crabs, Lobsters, Crayfishes, Oysters, Clams, 

Mussels, Scallops, Carpet shells, Abalones, Sea cucumbers, Sea urchins. 

39. The method of any one of the preceding claims, wherein the at least one farmed

organism is fish and/or shrimp. 

40. The method according to any one of the preceding claims, further comprising a step 5 

of determining a desired production cycle length for the at least one farmed organism, and 

wherein  

the first predetermined period is from about 30% to about 50% of the desired 

production cycle length and begins with stocking of the aquatic environment; 

the second predetermined period is from about 30% to about 50% of the desired 10 

length of production cycle length, begins with the end of the first predetermined period and 

ends with the start of the third predetermined period; and 

the third predetermined period is from about 0% to about 40% of the desired 

production cycle length, begins with the end of the second predetermined period and ends 

with the harvesting of the at least one farmed organism. 15 

41. The method according to any one of the preceding claims, wherein

the first predetermined period is from about 30% to about 40% of the desired

production cycle length and begins with stocking of the aquatic environment; 

the second predetermined period is from about 30% to about 40% of the desired 

length of production cycle length, begins with the end of the first predetermined period and 20 

ends with the start of the third predetermined period; and 

the third predetermined period is from about 30% to about 40% of the desired 

production cycle length, begins with the end of the second predetermined period and ends 

with the harvesting of the at least one farmed organism. 

42. The method of any one of claims 1 to 40, wherein the at least one farmed organism25 

comprises shrimp, the first predetermined period is between about 35 to about 40 days, the 

second predetermined period is between about 35 to about 40 days and the third 

predetermined period in the desired production cycle is at least for about 5 days and ends 

with the harvest of the at least one farmed organism. 

43. The method of any one of the preceding claims, wherein the at least one farmed30 

organism comprises shrimp, and the method comprises stocking at least about 200 shrimp 

per square meter of the aquatic environment at the start of the first predetermined period. 

44. The method of any one of the preceding claims, wherein the at least one farmed

organism comprises shrimp, and the method comprises stocking at least about 300 shrimp 

per square meter of the aquatic environment at the start of the first predetermined period. 35 
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45. The method of any one of claims 43 or 44, wherein allowing the farmed organisms 

to grow increases the mass of the farmed organisms by at least about 0.7 times the mass 

of the at least one additional feed provided from the start of the first predetermined period 

to the end of the third predetermined period. 

46. An aquaculture system capable of performing the method of any one of the 5 

preceding claims, the system comprising: 

(A) an aquatic environment comprising at least one farmed organism, phytoplankton 

and bacteria, and/or means to provide such an environment; 

(B) at least one phytoplankton nutrient providing means for providing at least one 

phytoplankton nutrient to the aquatic environment; 10 

(C) at least one phytoplankton nutrient sensing means for sensing at least one 

phytoplankton nutrient concentration in the aquatic environment; 

(D) at least one bacteria nutrient providing means for providing at least one bacteria 

nutrient to the aquatic environment;  

(E) at least one bacteria adding means for adding at least one bacteria to the 15 

aquatic environment;  

(F) at least one bacteria nutrient sensing means for sensing at least one bacteria 

nutrient concentration in the aquatic environment. 

(G) at least one phytoplankton nutrient maintaining means operatively coupled to at 

least one phytoplankton nutrient providing means and/or at least one phytoplankton 20 

nutrient sensing means to maintain the phytoplankton nutrient at a concentration suitable to 

grow phytoplankton; and 

(H) at least one bacteria nutrient concentration maintaining means operatively 

coupled to at least one bacteria nutrient providing means and/or at least one bacteria 

nutrient sensing means to maintain the bacteria nutrient at a concentration suitable to grow 25 

bacteria, wherein: 

the phytoplankton and bacteria are allowed to grow in a first predetermined 

phytoplankton:bacteria ratio of: 

more than 1 during the first predetermined period; 

the phytoplankton and bacteria are allowed to grow in a second predetermined 30 

phytoplankton:bacteria ratio during the second predetermined period, wherein the second 

predetermined phytoplankton:bacteria ratio is lower than the first predetermined 

phytoplankton:bacteria ratio; and 

the phytoplankton and bacteria are allowed to grow in a third predetermined 

phytoplankton:bacteria ratio during the third predetermined period, 35 
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wherein the third predetermined phytoplankton:bacteria ratio is lower than the 

second predetermined phytoplankton:bacteria ratio. 

47. The aquaculture system of claim 46, further comprising : 

(I) at least one phytoplankton sensing means for sensing the concentration of the 

phytoplankton allowed to grow;  5 

(J) at least one bacteria sensing means for sensing the concentration of the 

bacteria allowed to grow; 

(K) at least one phytoplankton nutrient concentration maintaining means operatively 

coupled to at least one phytoplankton nutrient providing means and/or at least one 

phytoplankton sensing means to prevent further provision of phytoplankton nutrient when 10 

the concentration of the phytoplankton allowed to grow reaches a first predetermined 

concentration, until the concentration of the phytoplankton allowed to grow falls below the 

first predetermined concentration; and 

(L) at least one bacteria nutrient concentration maintaining means operatively 

coupled to at least one bacteria nutrient providing means and/or at least one bacteria 15 

sensing means to prevent further provision of bacteria nutrient and/or further adding of 

bacteria when the concentration of the bacteria allowed to grow reaches a second 

predetermined concentration, until the concentration of the bacteria allowed to grow falls 

below the second predetermined concentration. 

48. The aquaculture system of claim 47, wherein the at least one phytoplankton 20 

sensing means comprises apparatus for obtaining a Secchi disk visibility reading for the 

aquatic environment, and wherein the phytoplankton nutrient providing means provides no 

further phytoplankton nutrient when the aquatic environment Secchi disk visibility is less 

than about 30 cm, and resumes providing phytoplankton nutrient when the aquatic 

environment Secchi disk visibility increases to more than about 30 cm. 25 

49. The aquaculture system of claim 47, wherein the at least one bacteria sensing 

means comprises an apparatus for measuring dissolved oxygen in the aquatic 

environment, and wherein the bacteria nutrient providing means provides no further 

bacteria nutrient when the dissolved oxygen in the aquatic environment is less than about 

3.5 mg/L, and resumes providing bacteria nutrient when the dissolved oxygen in the 30 

aquatic environment increases to more than about 3.5 mg/L. 
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