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Innovative, Integrated Cropping Systems

U.S. Patent No. 5,121,708 by David A. Nuttle, Inventor

Background:           Over 3,000 years ago, Chinese farmers discovered that ducks  used to weed rice paddies added nutrients to the water, and these manure nutrients  produced an algal crop that could be used to feed Tilapia fish ---a filter feeder and algae eater. Manure from the fish provided nutrients to increase rice yields.  Thus, this integrated production  provided rice, duck, and fish for Chinese farm families, and nearby communities.

Problems Addressed:                    As part of the global revolt against hormones, antibiotics,  assorted chemicals,  and G M Os  (Genetically Modified Organisms), demand for organic foods is growing at a rate of 20 to 25 percent per year. Excess nutrients,  mostly  from  livestock  manure  and  manure effluent,  are  known  to contribute  to environmental  and water pollution problems.  Livestock producers  may soon risk  fines for any pollution related to manure. Threats of  bioterrorism,  and the  related  need for  food safety and biosecurity also present added concerns.  The subject invention has been designed to help resolve all of the above problems. 

The Invention:  U.S. Patent No. 5,121,708 and associated Trade Secrets, utilizes  livestock manure/  manure effluent  to produce  a crop of  freshwater microalgae.  Algae is then used  to feed  filter-feeding fish  such as Tilapia or Paddlefish, with some of  the algae  also feeding  zooplankton  that  helps to feed the fish. Surplus    algae are  harvested  with  lipids  being  used  for  biodiesel, and  solids  used  as nutraceuticals and  multi-nutrient  feed supplements.  Aquaculture water and fish  manure are  used to fertilize produce (veggies) and herbs grown in an aquaponics system.  Water is recycled back to the algal raceway after plants extract nutrients, and  the water  is filtered by sand.  To improve field crop production, and pasture yields, algal crops are grown in water from a mineral spring ----and then some of   the algal crop is mixed with a manure compost to  be used as fertilizer. The algae recover minerals ----- and when used in compost fertilizer they  chelate  minerals thus  helping  to  re-mineralize soils and  increase  crop  yields.  Food  safety and  biosecurity  are  achieved  by:  1)  Fully  integrating organic systems;   2)  Use of environmental controls; and 3) The addition of security means. 

Certification & Use:   If foods are sold as organic, they will require certification     in  the U.S. and  some  other  areas.  The U.S. Dept. of Agriculture  (USDA)  has established certification standards for organic foods.  In the case of biodiesel, lab testing is usually required  to assure that  ASTM standards, for biodiesel, are met.   Additionally, engine performance testing  may be required for some markets. For  the U.S. market, the Natl. Renewable Energy Lab (NREL) will assist in arranging such engine performance tests.  Lab testing will be required to certify  the quality    of nutraceuticals  and multi-nutrient supplements.   Due to existing  high demand    for  both organic foods, and biodiesel  fuels, use  of these  products is  reasonably assured.  A Natl. Biodiesel Board  has been  created to assist with  biodiesel fuels  marketing. Special harvesting,  processing, and new marketing requirements, for biodiesel, suggest that most farmers should form cooperatives to help accomplish these tasks.    

Livestock Option(s):             The subject invention is based on the initial use of livestock manure/  manure effluent,  and this may come from cattle, hogs, sheep, goats,  horses, and poultry.  Livestock  used  needs  to be  produced  under strict  organic standards since  hormones, antibiotics, chemicals, or GMOs may reduce food safety and productivity. In addition, introduction of these latter items could result in loss of “organic certification.”

War on Terrorism:                 With the U.S. now importing over 60 percent of its petroleum, with  most  imports  coming  from  the very  volatile Middle East, U.S. production of  alternative or “green-energy” crops  are critical to the war effort. In addition,  the  possibility of  bioterrorism  has created  an  urgent  need  for  fresh, organic, local food reserves isolated  from concentrated,  highly  “exposed”  food supplies. Subject invention  will help  to meet these needs,  in support of the War        on Terrorism, by providing local, secure production.

CO2 Sump-Crops:      Pollution from excessive CO2 production is believed to be     a major cause of “global warming”  and destruction  of  the  ozone layer needed to protect  the Earth.  Crops are needed  to utilize very  large quantities of  CO2 in  a beneficial manner, and production  of  CO2  sump-crops  may soon  receive some economic incentives to be created  by the Congress. Algal crops consume (utilize) large quantities of CO2, and this CO2 may be extracted from the air in the process  of super-aeration of the algae.

Structure Requirement(s):              Use of greenhouses will increase production during  cold  weather,  and  such  structures  facilitate  photo-flashing  to enhance algalculture yields.  Photo-flashing, another of Nuttle’s inventions,  simulates the  light conditions for algal crops produced in the sea ----- the optimal flashing light desired by algae.  Algal yields are increased  over 200 percent using this method.  Insulated structures  are required to protect Tilapia from any cold  winter weather. Tilapia begin to die if water temperatures drop below 55 degrees F. Temperatures  are also a factor during  aquaponics  production of  produce (veggies)  during the winter,  and a  heated  greenhouse  may be needed.  In the case of  algalculture, a raceway is needed to optimize production.   Raceways are not more than 3 to 4 ft. deep, and may be constructed above ground  or in the ground.  A floating divider curtain is used to help maintain uniformity of  water speed  and circulation in the raceway.  Raceways,  fish tanks, and  aquaponics  grow-beds  have PVC liners to help prevent  contamination  from soils,  as well as  preventing  water  loss to the ground.    

Commercialization:                            Needful Provision, Inc. (NPI), a 501(c)(3) entrepreneurial charity,  is developing  the subject technology  for use in helping    poor and  disadvantaged  populations  achieve  self-sufficiency.  NPI projects are being planned for Egypt and also for Russia. (Details are on NPI’s website: www.  needfulprovision.org.)  In the U.S., commercialization, of this technology, is now being planned by Spirogyra Diversified (SD).  SD plans to soon complete ASTM  lab tests, and engine  performance  testing,  for biodiesel product(s).  For persons desiring to start production, Myles Harston, President of AquaRanch, is available    to assist with  fabrication of PVC liners, aeration systems, and other components.    Please contact Mr. Harston by email: myles@aquaranch.com.    

Regulatory Factor(s):           On 16 December 2002, President George W. Bush signed an  Executive Order  directing  the  largest  U.S.  cattle,  hog,  and poultry        farms to curb manure runoff that causes water pollution. The U.S. EPA estimates that this regulation will cover 238,000 livestock  feeding operations producing an  estimated 300 million  tons of manure annually.  Cost of compliance, for the new regulation(s), is estimated to be $335 million annually. Expected benefits include cleaner drinking water, safer fish and shellfish habitat, and more recreational use     of waterways. (By using subject invention, livestock  producers  will accomplish regulatory  compliance  while making  significant profits from recovered manure nutrients.)

Patent Royalty: The inventor grants patent use licenses for 03 percent of annual gross income based on wholesale prices.  All  royalty is donated to NPI’s various charitable activities.  

                                                           U. S. Patent No. 5,121,708 

                                                           was designed to:

                                    Dramatically increase farm profitability,

                                         and help protect the environment,

                                 by recovering and recycling nutrients from 

                                         manure/ manure effluent ---excess

                                   nutrients that might otherwise contribute                           

                                          to water pollution--- and use these

                                       nutrients to grow high-demand crops.  

