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Abstract
Life has migrated to land from water. It is time to return to the Oceans for our food and energy needs. Pesticides and other farm inputs have received scant attention from marine biologists and industry researchers alike. Seaweeds are typical examples of such neglect. Their industrial, consumer, and pharmaceutical uses have been developed far beyond applications to raise agricultural productivity. Observations of the practices of indigenous communities indicate that marine algae could be versatile sources for raising farm outputs. 

We have a similar case with respect to copying marine eco-systems for pest management on land. Aquatic worms have inspired a few active substances, but attempts to map all the natural pesticide substances that abound in fresh, estuarine, and pelagic waters, are almost non-existent. Integration between marine biologists, pesticide developers, and analytic chemists, can improve the present inventory of pesticides, nutrients, and other useful agricultural inputs that we can source from the earth’s vast water bodies.
Pesticides and Other Farm Inputs as Poor Cousins of the Seas

The Nereid types of aquatic animals have inspired a select number of active substances with pesticide properties. However the Oceans and vast inland water bodies of earth have not inspired the kind of pesticide revolution which we find with respect to terrestrial plants such as pyrethrum. All significant herbal pesticides and structures based on natural pesticides have been drawn from life forms on land. Pesticides are an exception in this respect, because natural marine and aquatic treasures have found a host of other applications. This is probably because marine biologists and pesticide developers have rarely worked together.

All initiatives to harvest products and resources from the sea or from inland waters require the coordination of variegated disciplines. This starts with the simple profession of fishing, in which carpentry, navigation, engineering, and biology must all come together for commercially viable landings. The situation is far more complicated when it comes to mining ocean floors for minerals and energy sources. Aquatic animal life forms have primordial precursors of nervous systems that have evolved in insects. There is also strong competition between plant forms in some aquatic habitats. Therefore inland waters and the sea must be rich in natural pesticides. However, almost all this potential remains untapped to this day.  

Hints of Vast Natural Pesticide and Farm Inputs in Our Oceans

Indigenous people have used marine extracts as natural pesticides since ancient times. The earliest record of such activity belongs to the Greek civilization. This relates to the use of the active substance of a sting ray for medical procedures. Marine biologists have recorded large numbers of these fierce but poorly understood animals that can paralyze their prey almost instantly. No work has been done on the physiology of the toxin. The structures involved have not been studied. They have not been used to synthesize novel chemicals. The situation with respect to sea snakes is a little better. Chemical structures in venom have been analyzed, but their pesticide potentials have not been studied thoroughly. This could be because most of the research has been from a medical perspective, looking for ways to treat people attacked by sea snakes.
Corals and seaweeds have been observed to have pesticide-like properties. Cultivators in the Philippines have used seaweed extracts for generations. However, chemists have been satisfied with cursory studies of extracts. These have failed to segregate and identify specific active substances. Similarly, marine biologists are aware that coral colonies are able to immobilize some life forms through natural pesticides. However, there have virtually been no attempts to study the molecular structures involved, or to use them as templates for new pest control extracts.
Seaweeds and Agronomy

Seaweeds are used for a variety of agricultural and other commercial purposes. Their gelling properties are considered to be most useful. Therefore, nutrition, pharmaceutical, and food processing industries have emerged as the most prolific users of seaweeds. Overall, use of this abundant natural resource does not match its versatility in all kinds of waters. Less than six species are used on commercial scales, though it is known that large numbers inhabit different waters at various points of the globe. Chemists know that seaweeds are rich repositories of all kinds of natural extracts, but efforts to study modes of action and spectra of activities have been lacking. 
Seaweeds are so prolific in growth that some communities struggle to keep their numbers under control. Japan leads the world in using the nutritional strengths of seaweeds in diet, but food shortages and health concerns have not stirred other people to follow suit. Even commercial harvesting is strangely restricted. The Bay of Bengal for example, is used far more for seaweed harvests than the coastlines of the Arabian Sea and the Indian Ocean. Fisher folk do not have access to markets, with the result that they forego opportunities to enhance their earnings. The use of seaweed extracts in agriculture is very sparse compared to its potential and benefits.

Strategies for New Pesticides and Other Farm Inputs from Waters
All natural substances produced by predatory aquatic life forms deserve study. The work needs to be decentralized because fresh waters, estuaries, and pelagic areas may harbor entirely different species. Extracts should be broken down in to discrete elements and evaluated separately. Some lower orders of life can be cultivated for commercial quantities of extracts, whereas others may have to be copied for synthetic processes. All related development work will need government and non-government organizational sponsorships because chemical pesticide companies may hesitate to take up such work. Pharmacognosy principles will help administrators and public researchers find the most probable leads.
Conclusions

Seaweed extracts in nutrition, pharmaceutical, and processed foods, should encourage us to think of all the benefits to be had by detailed mapping of natural substances produced by aquatic plants and animals. There is immense scope to strengthen the role of aquatic extracts in farm production. It is a suitable focus area for public bodies. Agrarian and fishing communities stand to gain the most. The gelling properties of seaweeds should be studied further for applications in management of scarce water resources. Encouragement for established seaweed products will be a positive first step. The environmental, social, and sustainability benefits of substituting agricultural chemicals with natural extracts from aquatic sources, should be kept in mind when forming national policies in this respect.
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