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Agricultural Practices to Mitigate Food Safety-Associated Risks in Smallholder Production Systems in the Caribbean Region 
Introduction 

Since the 21st century is the era of globalisation and the information superhighway (the Internet), it is to be expected that farming has changed considerably. A new paradigm was introduced into farming during the last century, and this is the element of Food Safety.
Food safety refers to the conditions and practices that ensure foods are protected from unintentional contamination, thus rendering them safe to eat. The two (2) main drivers behind the introduction and implementation of on-farm food safety are consumer concerns and demands and government initiatives. Food safety involves the implementation of several practices and strategies, aimed at avoiding the contamination of food, and the growth and proliferation of organisms, along the continuum of production to consumption or “from farm to fork”. Management of food safety at the primary stage of production, the farm, is accomplished mainly through prevention of contamination. 
Food safety hazards & Food safety risks

A synchronised, integrated approach is essential to on-farm food safety. On-farm food safety practices help the producers to reduce the potential for hazard contamination of crops, livestock, personnel (farm workers and other employees) and the facilities.  Such contamination could lead to the risks of crop or livestock produce/product spoilage (reduction in quality and subsequently quantity) and human injury or illness (choking, cuts, infections, bleeding diseases, illnesses and death).  A hazard is an agent with the potential to cause an adverse health effect on an animal, or human (consumer), when present at an unacceptable level. Risk, the probability of harm, injury, or disease, takes into consideration both the likelihood and severity of an adverse effect to human health and safety, from exposure to a hazard. Failure to reduce food safety risks leads to an increasing strain on farm and by extension national economies, due to loss of productive work time, increasing cost of health care, costly surveillance programs, loss of life, impact of vulnerable segments of the population (including children, aged and low income groups), impact on trade, and reduced food security
Sources of contamination

Some of the major on-farm sources of contamination, food safety hazards, associated farm produce, and the food safety risks, are shown in Tables 1 & 2. To protect our food supply and our farm workers, and to produce safe and wholesome food products for consumers, the sections of the module will focus and address recommended good agricultural and farm management practices that are extremely significant and relevant for the mitigation of food safety hazards, and therefore food safety risks, in small holder production systems. 
Table 1: Main micro-biological hazards (food-borne pathogens) associated with on-farm contamination of produce
	Microbiological Hazard (pathogen)
	On-Farm Source
	Produce/Product

	Salmonella spp. 
	 Intestinal tract of most domesticated and wild animals
	Meat, poultry, dairy, eggs, vegetables, fish, shellfish

	Campylobacter jejuni 
	Intestinal tract of domestic and wild animals and birds, faecally contaminated water, humans (carriers without symptoms). 
	Meat. Poultry, vegetables (by animal manure), unpasteurised milk 

	Listeria monocytogenes 
	Soil, fresh and salt water, composts, sewage, wild and domesticated animals and birds, animal manure 
	Vegetables, fruit, dairy produce, meat, poultry.

	Escherichia coli 
	Intestinal tract of ruminants esp. cattle and sheep, animal manure, slurry
	Meat, dairy products, vegetables

	Yersinia enterocolitica 
	Mouth and intestines of wild and domestic animals, shellfish, molluscs 
	Meat, milk, shellfish

	Bacillus cereus
	Soils
	Vegetables, cereals, milk

	Staphylococcus aureus
	Humans, animals. Birds, skin as well as on various parts of body e.g. nose and throat.
	Raw meat dairy products, vegetables

	Clostridium botulinum
	Soil, fresh water, carcasses, animal intestines 
	Meat, vegetables

	Shigella spp
	Humans, contaminated water
	 Fruits

	Vibrio cholerae
	Irrigation water, pesticide dilution contaminated water
	Fruits, vegetables

	Hepatitis A
	Infected humans, contaminated water
	Fruits, vegetables

	Norwalk-like virus
	Infected humans, human sewage
	Fruits, vegetables

	Aspergillus spp.
	 Soils, decaying vegetation (composts). Aflatotoxins in stored dry crops
	Nuts, oilseeds, 

	Fusarium
	Environment; fungal attack of crops producing range of mycotoxins)
	Wide variety of crops

	Cryptosporidium spp.
	Faeces of domestic livestock, pets, infected humans, contaminated water
	Vegetables

	Cyclospora spp.
	Faecal contamination of water
	Soft fruit, vegetables

	Giardia spp.
	Infected humans (may not show symptoms), faecal contaminated water.
	Fruit, vegetables


Source:http://www.ifama.org/tamu/iama/conferences/2004Conference/Papers/Baines1095.pdf.

Table 2: Some Chemical and Physical Farm Hazards and Associated Food Safety Risks

	Chemical Hazard
	Food Safety Risk

	Fertilizer, Pesticide residues, Sanitizer residues (chlorine), Detergents/cleaners, Paint, Other Organophosphates, veterinary drugs, tobacco, chewing gum, lubricants, coatings, paints, water treatment chemicals, refrigerants, 
	DEATH, Chemical Poisoning, Illness,  (diarrhea, vomiting, etc).



	Jewellery, Nails, paper, hair, Wire, Woodchips, Screws, buttons, pens, pencils, nuts, bolts, stone, hairpins, animal hair, thermometers


	DEATH, Choking, Abdominal Pain, Nausea, Vomiting, bleeding, infection


Overall objective 

The objective of this module is to identify and to describe within small holders production systems, relevant food safety hazards and risks, associated with cultivation sites, planting materials, water, manure, harvested produce, pests, pesticides, workers, equipment, tools, and facilities, and the factors contributing towards these entities, with the aim of providing preventative measures and farm management practices, that when properly implemented,  will ensure that the food produce/product is safe for human consumption, thereby preventing the re-occurrence of food safety –associated risks.
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