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I.  Introduction


“The birthright of all living things is health.  This law is true for soil, plant, animal and man: the health of these four is one connected chain.  Any weakness or defect in the health of any earlier link is passed onto the next and succeeding link, until it reaches the last, namely, the man” (Sir Albert Howard, 1945.)  With this principle in mind, one can better understand the importance of organic agriculture and organic food for that matter.  


Organic food has been more popular than ever and its market is growing rapidly.  Perhaps, the market is growing at a rate much faster than the organic food production does.  Organic food is grown by organic agriculture in soil rich in organic matter called humus, which is the living part of the soil.
  Humus contains billions of bacteria, fungi and other minute organisms that provide tremendous amount of minerals and other nutrients to the plants.  The amount of humus in most soil, however, have almost been completely depleted as the result of commercial agriculture.  It is estimated that many soil now contain less than one percent humus.
  This paper will define organic farming before presenting evidence of effect an organic diet and farming can have on health and our environment.   
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Figure 1: Organic retail market growth

II.  Organic Farming


Organic farming is a sustainable faming system that produces healthy crops and livestock without damaging the environment.  It avoids the use of artificial chemical fertilizers and pesticides, relying instead on developing a healthy and fertile soil and growing a mixture of crops.
  In this way, the farm remains biologically balanced with variety of insects and wildlife that act as natural predators of crop pests, and soil full of microorganisms and earthworms to keep its vitality.  Animals are reared naturally without any routine use of chemical to increase the growth rate.  Organic food production and processing are governed by rules promulgated by the National Organic Program (NOP) under the US Department of Agriculture (USDA).
  Organic products on the market have to bear a label issued by the USDA to certify that the products have been inspected and they conform to the standard of the NOP.  


Producers, manufactures and processors of organic foods have to be registered with the NOP.  They are required to conform to the rules and standard prescribed by the NOP and any violation will result in suspension of the license and withdrawal of the products from the market.   

III.  Human Health

Due to the innumerable influences on the well being of an individual, it is very difficult to assess the effects an organic diet has on a person’s health.  There have only been a small number of studies regarding the health effects of organic food.  Three studies presented in the Lancet suggested that an organic diet can have a positive effect to fertility and the prevalence of allergies.


  However, there are abundant studies and researches that have shown the negative effects of non-organic food and conventional farming for that matter. 

A.  Pesticide


One big concern with conventional farming, where organic farming has eliminated, is the use of artificial pesticides and the fear that they may someday prove to be carcinogenic like DDT.
  DDT was banned in the United States in 1973.
  Under the guidelines of the National Organic Program (NOP) of the US Department of Agriculture, the routine use of synthetic pesticides is prohibited.  Currently there are over 400 chemicals that are being regularly used in conventional farming to kill weeds, insects and other pests that feed on crops.  Some crops are being sprayed up to 16 times with 36 different pesticides.

The most dangerous chemicals and the most widely used pesticides in conventional farming are organophosphates.  They have been linked to a range of conditions such as cancer, decreasing male fertility, fetal abnormalities, chronic fatigue syndrome in children and Parkinson’s disease.
  Organophosphates account for about half of the insecticides used in the US.
  They are used on the major crops such as cotton, corn and wheat.  Approximately 60 million pounds of organophosphates are applied to approximately 60 million acres of US agricultural crops annually.  They are also used for non-agricultural purposes which account for 17 million pounds per year.
  The organophosphates have been, and still are, widely used because of their relatively cheap costs, broad spectrum of uses (control a variety of insects) and insects in general have not developed resistance to organophosphates as they have with many other pesticides. 

	Uses of Organophosphates 

	Agricultural uses of organophosphates 

· Field corn (19)* 

· Cotton (15) 

· Other field crops, e.g., canola, alfalfa (10) 

· Fruits and nuts (9) 

· Vegetables (7) 

*millions of pounds per year 
	Nonagricultural uses of organophosphates 
· Livestock and pets (4 ) 

· Residential and commercial uses: 

termite control (4)
other (3)

· Mosquito control and other uses (forestry, rangeland, etc.) (3 ) 

· Grain storage (2) 

· Turf/ornamental (1) 


Most organophosphates are insecticides.  They were developed during the early 19th century but their effects were not known until 1932.  They are very poisonous and were used in the World War II as nerve agents by reducing the ability of cholinesterase, an enzyme, to function properly in regulating a neurotransmitter called acetylcholine.  Acetylcholine helps transfer nerve impulses from a nerve cell to a muscle cell or to another nerve cell.  If cholinesterase is not functioning properly, the nerve impulses stay active longer and causing over stimulation of the nerves and muscles that result in symptoms such as weakness and paralysis of the muscles.
  

  Pesticide residues have been ranked the top three environmental cancer risks by the US government.
  Chemical pesticide residues are found in various foods such as apples, peaches, potatoes, strawberries, bread, cereal, lemons and lettuces.  Not all foods have been tested for chemical residues and have their tolerance level studied. 

While many people assume that a federally approved pesticide is safe for human, the Environmental Protection Agency, which regulates pesticides, has not tested all the ingredients in these chemicals and does not require the pesticide manufactures to disclosed the so-called inert ingredients.  Furthermore, government studies and regulation do not take into consideration the effect of combinations of pesticides, which is the prevalent practice of conventional farmers, but rather the individual effect of pesticides.

	Tolerance Reassessment Priority Groups 

	Group 1 (228 pesticides)
- Organophosphates
- Carbamates
- Probable carcinogens
- Reference dose exceeders (tolerances that are at levels above the amount that is believed to be safe for life-long, daily consumption)
- High-hazard inerts 
	Group 2 (93 pesticides)
- Possible carcinogens
- All remaining reregistration chemicals (those that were first registered before 1984)

Group 3 (148 pesticides)
- Remaining pre-FQPA pesticides with reregistration eligibility decisions
- Remaining post-1984 pesticides
- Biological pesticides
- Remaining inerts


A class of chemicals that has gained recent attention is called endocrine-disrupting chemicals (EDC).  They are also known as estrogenic pesticides or ‘gender benders” because they may affect genes in a way similar to estrogen.  Even with very low dose, EDC can affect the sexual characteristics of animals and its effect on human body, reproduction in particular, is still under study.

B.  Food Additive

Food colorings and additives can cause a range of health problems in adults and children.  For instance, tartrazine, the yellow food coloring and other additives have been linked to allergic reactions, headaches, asthma, growth retardation and hyperactivity in children.
  All artificial colorings, artificial sweeteners and preservatives are banned in organic food.  
C.  Better Nutrition


The best way to ensure receiving of the essential nutrition is by eating organic food.  There is no dispute that health and diet are closely related.  A healthy diet includes the consumption of adequate and balanced essential nutrients such as minerals, vitamins, proteins, fats and carbohydrates.  


First of all, organic food does not contain additives and chemical residues found in conventional commercial products that decrease the nutrition qualities such as minerals in the food.  Secondly, organic food grown by organic farming retains the organic matter in the soil that provides the nutrients plants and crops need.  According to US government statistics, the level of minerals in fruits and vegetables grown by conventional farming fell up to 76% between 1940 and 1991.  In contrast, there is growing evidence that organic fruits and vegetables generally contain more nutrients than non-organic food.  The Soil Association, after reviewing various evidences comparing the vitamin and mineral content of organic and conventional grown food concluded that organic food contains higher level of vitamin C and other essential minerals such as calcium, magnesium, iron and chromium.
             
D.  Reduce Heart Attacks


Salicylic acid is responsible for the anti-inflammatory action of aspirin and helps combat hardening of the arteries and bowel cancer.
  It is produced naturally in plants as a defense against stress and disease.
  This might be the reason why the level of salicylic acid is higher in organic vegetables since they are grown without the use of pesticides and the plants have to fight with pests with their natural defense mechanism.  The average level of salicylic acid in various organic soups was 117 nanograms per gram compared with 20 nanograms per gram in non-organic soups.

IV.  The Environmental Impacts


Over the course of recent years, several reports and studies have been published on the effects of different farming systems which favor organic farming directly or indirectly.  

A.  Climate Change

The increase input of CO2 and other greenhouse gases from use of fossil fuel into our atmosphere has resulted in a gradual increase in global temperature.  Organic farming has the potential to reduce the United States’ emissions of agricultural greenhouse gases such as carbon dioxide, nitrous oxide and methane, and thus, prevents the global warming effect of the higher concentration of CO2 and N2O in the atmosphere.  Recent study by the Rodale Institute in Pennsylvania indicated that organic farming could help slow global warming because crops grown with organic fertilizer produce less CO2 through respiration than crops grown with commercial fertilizer.
  In addition, CO2 output is also reduced with organic farming because it uses 50% less energy than conventional farming methods.

Organic farming additionally has potential to prevent climate change through the development of the soil as a major carbon sink.  When a plant dies and is decomposed, some of its carbon returns to the atmosphere as CO2 and some is released into the soil.
    

Numerous studies have shown that CO2 emissions from organic farming are 40 to 60% lower per 2.5 acres than conventional farming systems.  This is mainly due to the fact that organic farmers do not use inorganic fertilizers.  Soil contains about twice as much carbon as the atmosphere.  The use of inorganic fertilizers and higher production levels in agriculture may have caused a large loss in organic matter from the soils.  Without the organic matter in the soil, the carbon accumulated in soil is released back into the air as CO2.  Organic farming helps to maintain and increase soil organic matter levels through various means.  As a result, carbon will be retained by the soil and less CO2 is being released into the atmosphere comparing to conventional farming technique.
B.  Water and Air Pollution


Groundwater supplies about 51% of the drinking water in the United States and about 25% of the groundwater is contaminated.
  Pesticide is the major source of contamination among others.  Nitrates level in the groundwater often exceeds the standard for drinking water.  The EPA has reported groundwater contamination in 38 states by 74 different pesticides.  Such contamination of drinking water by pesticides and other pollutants is considered by scientists as posing high risk to human health.


Air, much like water, is also contaminated with pesticides.  According to the US Department of Agriculture, no more than 2%, and sometime much less, of the insecticides applied to crop by aerial spraying reaches the target pests.
  The rest end up in t eh air, surface water, groundwater, food and living things.  Organic farming addresses these issues to a great extent because synthetic pesticides sprays are not used 

C.  Waste


Organic faming produces less waste because the system relies less on external inputs, is less intensive, and avoids the routine use of agrochemicals and veterinary medicines.  The production of agrochemicals and veterinary medicines requires large amount of energy and produces more wastes as a result.  
V.  CONCLUSION


In conclusion, it is better to be safe than sorry.  If there is good reason and plausible scientific explanation to think that a technology harms our ecosystems or human health, it is best to avoid that technology in favor of less damaging alternatives.  If we wait for the irrefutable scientific proof of such harms before we take any action, it will most likely be too late to recover.  EPA now is reassessing pesticide tolerance and there may be significant changes in the uses of some of these pesticides at the end of the process.  Changes will and must be made in such a way that the risks are kept to a minimum while farmers continue to be able to meet the demand of the people.  The change from conventional farming to organic one will be gradual and perhaps slow given the way people live and consume.  Nevertheless, transition into organic farming is inevitable considering its enormous economic and social benefits of having sustainable and nutritious food production, reducing air and water pollution, contributing to the prevention of climate change and restoration of farmland biodiversity.
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Figure 1: UK organic retail market growth







