Training Materials on Agricultural Production Practice to Mitigate Risks in Small Holders Agriculture Production in 	the Caribbean Region

Introduction

Agricultural risks
Agricultural production systems are beset by a number of risks. The ESW report (2007) gives a full review of the various risks areas to be considered by agricultural entrepreneurs. Some of these are discussed below: 
   
Unlike most other entrepreneurs, agricultural producers are not able to predict with certainty the amount of output that the production process will yield due to external factors such as weather, pests, and diseases. Agricultural producers can also be hindered by adverse events during harvesting or collecting that may result in production losses. These can be classified a production risks.

Input and output prices volatility are important sources of market risk in agriculture. Prices of agricultural commodities are extremely volatile. Output price variability originates from both endogenous and exogenous market shocks. Segmented agricultural markets will be influenced mainly by local supply and demand conditions, while more globally integrated markets will be significantly affected by international production dynamics. In local markets, price risk is sometimes mitigated by the “natural hedge” effect in which an increase (decrease) in annual production tends to decrease (increase) output price (though not necessarily farmers’ revenues).

In integrated markets, a reduction in prices is generally not correlated with local supply conditions and therefore price shocks may affect producers in a more significant way. Another kind of market risk arises in the process of delivering production to the marketplace. The inability to deliver perishable products to the right market at the right time can impair the efforts of producers. The lack of infrastructure and well-developed markets make this a significant source of risk in many developing countries.

In addition, agricultural production cycles stretch over long periods of time, and farmers must anticipate expenses that they will only be able to recuperate once the product is marketed. This leads to potential cash flow problems exacerbated by lack of access to credit and the high cost of borrowing. These problems can be classified as financial risk.

Another important source of uncertainty for agricultural producers is institutional risk, generated by unexpected changes in regulations that influence producers’ activities. Changes in regulations can significantly alter the profitability of farming activities. This is particularly true for import/export regimes and for dedicated support schemes, but it is also important in the case of sanitary and phytosanitary regulations that can restrict the activity of producers and impose costs on households.

Finally, agricultural households, along with other economic enterprises, are exposed to personal risks to the wellbeing of people who work on the farm, and asset risks, the possible damage or theft of production equipment and assets. This latter risk is particularly important to small holder production systems in the Caribbean, where praedial larceny is one of the most serious deterrents to productivity.

Managing agricultural risks 
The key to effectively dealing with any risk is management. To manage the myriad of risk areas in agriculture requires equally numbered and varied types of solutions. The important management decision is to choose the correct solution to the risk that is presented.
The first step in risk management is risk identification. Knowing and appreciating the risks one faces is critical to designing effective management responses. A second step is to measure the likelihood the risk will occur and the potential negative impact by assigning probabilities and outcomes. This is a particularly difficult step because of the subjective nature of many of these measurements. However, this only underscores the importance of accurately measuring those variables for which reliable, objective measures are available. The third step is to identify risk goals i.e. what do I want/need to accomplish? Numerous resources are available to identify appropriate goals. The final step is to identify risk management tools and products that can be used to meet the risk goals.

There are three recognised management strategies for responding to risks. These can be described as risk mitigation, risk transfer and risk coping. Risk mitigation is all methods used to decrease the adverse effects of the particular risk. Mitigation methods include reducing the risk itself, reducing expose to the risk and introducing practices which allow adaptation to the risk. Transferring the risk is achieved by paying a third party to assume the risk. Crop insurance is the recognised system of risk transference although there may be various public funded disaster support programmes that have a similar result. After risk mitigation and transfer strategies have been assessed and implemented, the next step is to accept the remaining risk and take measures to cope with them.  Risk coping by itself is the easiest practice to adopt, but it can often lead to production and financial disasters.

In this training course mitigating strategies will be discussed solely. These strategies will be detailed in relation to production risks which are experienced by small holder agricultural producers in the Caribbean. These risks relate to natural hazard such as pest and disease and climate and those related to ensuring the quality of the produce.  The manual gives the practices required to reduce effects of on-farm risks related to weather and pest & disease and those needed to prevent risks related to food safety.


Characteristics of the small holder agricultural production system
The small holder agricultural production system in the Caribbean Region is dominated by small farmers who produce a variety of crops and livestock for household consumption and sale. This sector produces domestic crops as well as small amounts of the traditional export crops. The domestic crops which are produced include fruits such as mangoes, pineapples, papaya, melons, soursops, june plums and avocados. Vegetable crops planted include green leafy vegetables called calaloo, cabbage, sweet and hot peppers, tomatoes, cucumbers, corn, and pumpkin. There are also important tuber crops, including yams, irish potatoes, sweet potatoes, cassava, and dasheens. Various legumes are grown to be used as green vegetables, such as cowpeas and green peas, while others such as red beans and peanuts are taken to maturity. Some of the small holder producers also produce tradition export crops from the region such as rice, bananas, sugar cane, coconut and citrus.

Although the performance of individual small farmers may seem insignificant, both in terms of the quality and quantity of products produced, the aggregate performance of the smallholder sector contributes significantly to the overall agricultural sector in the region. The farming system is for the most part open field and rainfed, and is therefore vulnerable to variability of weather, including extreme events, among a host of other risk factors. This vulnerability has made small holder agricultural production a very risky business. Farmers have therefore, been attuned to gear themselves to expect and treat with the risks experienced. 

Numbered among the risks are variations in rainfall extremes (droughts and floods), temperature fluctuations, periodic occurrence of extreme weather events such as hurricanes and other tropical cyclones, severe pest and disease outbreaks, food safety hazards related to production systems and risks due to the market insecurity. Careful consideration of some farming practices will indicate that these practices have evolved to manage some of the possible risks encountered by the farming community.  


Weather risks
The region, located in the Caribbean Sea, experiences a long hurricane season (June – November, annually). There are perennial variations between above and below normal seasons in which tropical cyclone activity peaks and decreases. The unpredictability of this cycle and limited lead time pose significant challenges to sustainable production and in many cases, farmers incur major losses due to their inability to adequately prepare, and in some cases, insufficient knowledge of mitigation strategies. 

As recent as 2010, Hurricane Tomas devastated islands of the Caribbean particularly St Lucia and St Vincent causing damage to the agricultural sector. In St Lucia, the banana industry was severely affected through toppling, flooding and sedimentation. Damage was estimated to range between 80%and 90% with a potential weekly income loss up to EC$2.0 million before recovery. Also, damages to the fishing industry was estimated at EC$1.5 million. In St Vincent, There has been widespread destruction in the agricultural sector, with bananas and plantains suffering an almost 98% loss in the affected areas. The preliminary damage to the agriculture sector is an estimated EC $67.2 million. 

There is also extreme variation in rainfall which causes droughts and floods that can have devastating consequences. Droughts reduce water availability and water quality and significantly reduce agricultural output. As a consequence of the drought in the Caribbean in the later part of 2009 into the first three months of 2010, Banana exports in Dominica were approximately 43% lower in the first 11 weeks of 2010. In St. Vincent and the Grenadines, agricultural production was reduced to 20%. In Antigua and Barbuda, where the 2010 onion crop was expected to be about 500,000 kg, 25 percent of it was lost, whilst about 30 percent of the Tomato crop which was estimated to total 250,000kg was lost. Dry hot weather condition also increase the risk of bush fires which can resulted in added crop losses. In Dominica160 fires (mainly bush fires) were attended to for the 1st quarter of 2010, which was more than the 103 for the entire year 2009. St. Vincent and the Grenadines reported 150% increase in the amount of bush fires and seven different farms reported the destruction of at least two acres of crops.

Floods result in loss (partially or wholly) of public and private facilities and key infrastructure including roads, leading to significant disruption of trade, commerce and livelihood. Floods are estimated to account for 70 % of all weather-related losses in the region’s agriculture sector. For example, in Guyana floods from January to February 2005 resulted in US$ 55 million in damage to agriculture sector which in 2004 accounted for 35.4 % of Guyana’s GDP.A similar flood event in 2006 resulted in total losses to the sector of US$ 22.5 million also in Guyana.  

Pest and disease risks
Data on crop losses in the region due to pests are not comprehensive estimates but reported figures on costs to the region for managing invasive pests and reported crop losses are a good indicator of the enormous risks to our fragile economies.  The Pink hibiscus mealybug, huanglongbing, citrus tristeza virus, red palm mite, coffee berry borer and the papaya mealybug are a few of the pests that have cost the countries of the region millions to develop effective management strategies to protect their industries.

With 30,000 species of weeds, 3,000 species of nematodes and 10,000 species of insects among the pests affecting food production systems, pest risks is a significant risk category for the agriculture sector.  Growing demand for food, recurring global food crises and food and nutrition security concerns among the countries of the region also add to the challenge posed to the sector to urgently increase food production and productivity. An estimated 20-40% of potential global food production is lost to pests annually.  In addition, the pest management practices require significant outlay of labour, time and capital relative to other on farm requirements.  Reid (2009) indicated that weed management costs alone can account for up to 40 % of input costs on farms in Jamaica.  

Small holder producers constitute a major proportion of the agricultural producers of the region.  Therefore, building capacity within this group to better manage pest problems faced in their operations would go a far way in improving efficiency and reducing the levels of losses to pests.

Foods Safety hazards
Within the English-speaking Caribbean Region to date, there has been no documentation of the risk of food borne illnesses traced to on- farm agricultural production, possibly due to many factors, including the absence of traceability systems. Biological contaminants – largely bacteria, viruses and parasites-constitute the major cause of foodborne diseases. Within the Region, such hazards are responsible for a wide range of diseases including cholera (caused by Vibrio cholera), Escherichia coli (E.coli) gastroenteritis and salmonellosis (from Salmonella spp). Diarrheal diseases, especially infant diarrhea, are the dominant food-borne illness in the Region. It is estimated that up to 70% of diarrheal diseases may be caused by food-borne contaminants. Food borne illness is often viewed as mild and self-limiting. Although this may be true in several cases, in many other cases the health consequences can be serious and life-threatening. Furthermore, food-borne diseases are one of the most underlying factors contributing to the risk of malnutrition and indirectly


Collectively, these are formidable threats to small holder production systems and to food security in the region. As a response to the afore-mentioned situation a strong case exists for the provision of appropriate developed technologies to the small holder agricultural producers in the region. The Director General of CIMYT, the international crop research centre for maize and wheat, recently noted that small holders are currently only obtaining 30% of the yields potentially available with already existing technologies. This means that small holders can triple their agricultural yield by simply adopting already developed technologies.


Why take this Risk Management Course?
This Training Manual therefore, seeks to address the adoption and use of agricultural production technologies suitable for reducing the three most prominent risk areas faced by the small holder agricultural production system in the Caribbean. The risk areas are Weather, Pest and Diseases and Food Safety Hazards. The manual covers agricultural production practices that can be adapted to significantly reduce the vulnerability of small farmer production systems to these risks. 

The course targets extension officers, farmers’ organisations officials, development agency staff, and farmers - all of whom are important stakeholders in the management of production risks in small holder agricultural production in the Caribbean.  Taking this course will allow these participants:
· To be more knowledgeable and comfortable in deal with agricultural production risk
· To be more confident in dispensing information on risk management to agricultural producers
· To apply more informed decisions in managing risk on the farming enterprise
· To better assess the level  of risk management being effected on a particular farm

Structure of the Course
The course is written in a simple and easy to understand language and format to allow easy comprehension of the contents. The three (3) areas of risk - Weather, Pest and Diseases and Food Safety Hazards - are presented in three distinct modules that may be studied as a whole or separately, without loss of context. Each module has a number of training sessions that provide more specific information on the particular subject area. The training sessions are presented in narrative form to provide the important facts pertaining to the subject area in relatively simple layman’s language. All technical terms are defined to ensure this simplicity.
 
The sessions are also produced in a series of PowerPoint presentations that summarises and further simplify the main points, and provide explanatory graphics to further clarify each topic. These PowerPoint presentations are particularly relevant for delivering the material to the farming community. The slides from the PowerPoint are also designed to facilitate printing and distribution to the farmers as handouts, thus providing a useful reference document for the training sessions.
Each session also contains:
1. A short summary of each training session is also prepared mainly to indicate the key issues covered in the session. 
2. At the end of each session each participant is asked to complete a short quiz to check their understanding of the materials that they have studied. 
3. Each session is accompanied by a list of references and a reading list to direct the reader to additional sources of information on the topics.

Course Description

Module 1
This module addresses all the weather related risks to small holder agricultural production systems in the Caribbean by highlighting management practices which can be included or enhanced to alleviate these risks. 

The following sessions are covered in this module:
1. Caribbean climatic conditions
2. Adjusting the cropping system
3. Adjusting soil cultivation practices
4. Enhancing soil and water conservation practices
5. On-farm water storage
6. Soil water management systems

In the first session the weather and climate in the Caribbean is described in detail and some of the risks to agriculture production from this prevailing climate as well as projected future climates are described. These weather conditions such as drought, flood and storms are then related directly to their impact on crop growing conditions in the region and the risks that they pose.

In session 2 cropping systems practices which are necessary to reduce the effects of some of these risks are highlighted. The session discusses adjusting planting and crop cycles according to historic rainfall trends to reduce the risks due to too little or too much rainfall. The use of breeding and selection to develop crop varieties capable of tolerating some of the risk factors due to rainfall, temperatures and extreme events are also addressed. The session closes with information on methods of adjusting and adapting to extreme weather events such as hurricanes by the use of windbreaks and protected agricultural system.

In session 3, soil cultivation methods in the region are described in relation to how the physical status of the soil can be managed to allow crops to better adapt to weather risks such as flood, drought, high temperatures and wind. The session emphasise the need to have ideal soil conditions for optimum crop growth particularly in relation to the water and aeration requirements of plant roots.

In session 4, enhancing soil and water conservation practices are emphasized for sloping lands and hillside farming systems. Producers on hillsides have the additional risk of soil water erosion and its consequences with extreme weather events such as sustained and/or intense rainfall and hurricanes. The soil and water conservation practices in use for erosion control in the Caribbean are presented under four main areas, agronomic, vegetative, structural and management.

In session 5, on-farm water storage is discussed as a means of coping with water scarcity on the farm. The on-farm utilisation of four water sources: harvested rainwater, surface water (such as rivers and streams), sub-surface or ground water and recycled water are covered and a number of innovative inexpensive and safe on-farm water storage methods are described in the session. 

In session 6, soil water management systems practices which can be employed to reduce the effects due to drought and floods are described.  The session includes discussion on the types of irrigation systems that can be employed, increasing the water holding capacity of soils, means of conserving and reducing the evaporative loss of water from the soil. It also looks at efficient drainage system for the effective removal of flood waters after intense rainfall.

All of these practices can be adjusted or enhanced to reduce one or more of the risks indicated. It is important to note that the combined effect of enhancing all of these practices will be much greater than only adjusting selected practices.



Table 1: A summary of on-farm practices and the different risk-reduction effects to specified weather risks
	Farming Practice
	Risk-reduction effects
	Category of risk

	Cropping System
· Crop rotation
· Varieties
· Windbreaks
· Protected agriculture
	· Crop cycles more adapted to rainfall variations.
· Varieties developed to better tolerate drought, flood, heat and saline conditions.
· Effective protection from high winds and cyclones.
· Better control of the growing season
	· Rainfall variability and uncertainty
· Drought
· Flood
· High temperatures
· Salt water incursions
· Cyclones

	Tillage
· Conventional
· Conservation
	· Reduce soil compaction,
· Increase soil aeration, 
· Increase soil water retention, 
· improve soil mechanical characteristics   
	· Low rainfall,
· Drought, 
· High temperatures, 
· High rainfall, 
· Floods and
· High Winds

	Soil and water conservation
	· Reduction  of soil erosion,
· retention of water in soil
· reduction of floods on lowlands
	· Intense rainfall events,
· storms and 
· High winds

	On-farm water storage
	· Provides a sources of irrigation water on the farm
	· Low rainfall and Drought

	Soil water management
· Irrigation
· Mulching
· Organic matter enhancement
· Agroforestry systems
	· Increase water infiltration,
· Increase water  availability,
· Increase soil water  storage,
· Increased aeration of soils
· Increase drain ability of soils
· reduce evaporative loss of water from the soil
	· Drought and floods



Module 2
Module 2 looks at pest risks in small holder production systems and options available for mitigating these risks. There are five sessions which take the participants through definitions and fundamental principles which are relevant to the management of pest risks.  Several options for managing pests are presented.

The five sessions are: 
1. Pest risks and its importance
2. Things to consider in developing a risk management strategy
3. Reducing pest risk through prevention and suppression actions
4. Monitoring/Scouting
5. Designing an Integrated Pest Management Strategy
In session 1, the working definition of the term pest which used throughout the Module is presented. The economic importance of the risk posed by pests is illustrated and examples of some pest problems in the region given.

In session 2, some basic aspects of pest biology are explained along with other aspects which are critical to identifying, quantifying and managing pest risk are taught so that participants will be able to consider these in analysing pest problems in their fields.  Pest life cycles and development, factors which provide an enabling environment for pests and types of damage/stress caused by the different types of pests are discussed.

In session 3, of responses to pests and options for preventing/mitigating risks are described with examples.  The advantages of each option are discussed to enable farmers to apply this knowledge when faced with varying situations on their farms

In session 4, the required components of a good monitoring programme that enables the making of appropriate decisions are explained.  Farmers, use calendar-based spray regimes to avoid unexpected pest outbreaks.  This is in large part due to a lack of confidence in their ability to reasonably estimate pest densities.  

In session 5, the relevance of all the elements of the previous sessions to the development of an integrated management strategy is illustrated and regional IPM strategies described for various types of cropping systems. 

Module 3
This Module identifies and describes food safety-related physical, chemical and biological (and microbiological) hazards, sources, and their related risks, to small holder agricultural production systems in the Caribbean.  It further highlights specific management practices that should be adopted and aggressively implemented for the alleviation of these risks.

The following sessions are covered in this module:
1. Site selection
2. Transplants and Planting Materials
3. Water Management
4. Manure Management
5. Integrated Pest management
6. Harvest and Post-harvest handling
7. Farm Workers and facility Hygiene
8. Record keeping
9. Traceability

Session 1 focuses on the history of the production site, the various sources of physical, biological and chemical contamination that can be introduced to the land, and the measures that can be adopted for reducing such hazards and the associated risks.

Session 2 treats with the selection of transplants and planting materials that require limited application of chemicals for mitigating against these hazards. Also discussed is the use of organic seeds for sustaining organic agricultural practices.

Session 3 focuses on managing water sources on small farmer holdings so as to mitigate the risk of contamination by microbes and agro-chemicals. Key points highlighted are: (i) sources and the quality of agricultural water, (ii) potential contaminants and (iii) steps involved in developing a water management plan to ensure that water used to irrigate crops is of the highest quality.

Session 4 outlines an approach to mitigate the risk of contaminating produce with microbes from animal manures. Key areas of focus include: (i) understanding potential sources of contamination, (ii) factors influencing the prevalence of contamination by pathogens, and (iii) reducing the prevalence of pathogens though proper management and handling.

Session 5 focuses on the food safety hazards associated with the improper management of pests and outlines an IPM approach as an option to reduce the impact of pests and produce safe and wholesome foods for the consumer. Specific areas covered include: (I) biological, physical and chemical hazards related to the management of pests, (ii) potential IPM tactics that should be undertaken and (iii) the necessity to implement proper monitoring systems

Session 6 describes the hazards associated with harvesting and post-harvest handling of agricultural commodities, that may affect consumers. It closely examines the various associated activities and the measures that should be adopted along the process, for the reduction of these hazards.

Session 7 emphasises the importance of facility and equipment sanitation, farm worker health and hygiene and the associated management and hygienic practices that must be employed. Crop and livestock -specific hazards and their contamination sources are highlighted, and the associated risks and their alleviation discussed. The importance of a training support/system is also discussed.

Session 8 emphasises the objectives and the importance of record keeping in reducing or removing risks. The various methods of record keeping are briefly described.

Session 9 discusses traceability as an extremely important risk-reduction measure. It highlights its fundamental principles, methods, practices and significance.

Objectives of the Training Course
The training manual is designed to provide valuable information on technological options available to Small Holder agricultural producers in the Caribbean allowing them to adopt farming practices that will better enable them to adapt to the various prevailing and future risks plaguing agricultural production in the region.




Aims of the Course
The course aims at increasing the knowledge of stakeholders on the important risks to small holder agricultural production systems posed by weather, pest and diseases and food safety hazards. It particularly emphasizes: 
· the current and future weather risks to smallholders agricultural production in the Caribbean and various farming practices such as planting of more tolerant varieties, conservation tillage, enhanced soil and water conservation, rainwater harvesting and storage and drip irrigation systems which can be used to reduce the detrimental  effects of these risks.
· The need to understand basic pest biology, factors that support introduction and spread of pests and how these can be manipulated to effectively prevent or reduce pest incidence/damage. With this knowledge the farmer is better able to select from the menu options presented, the best combination that can effectively mitigate pest risks on farm.  
· Identifies and describes the Good Agricultural Practices – proper site, transplant & planting material selection; water, manure and integrated pest management, efficient  harvest and post-harvest produce handling; hygiene for farm workers and facilities, record-keeping and traceability- within small holder production systems, and the associated physical, chemical, biological (and microbiological) hazards and  their risks, with the aim of providing preventative and control measures that minimise or remove these risks, thereby ensuring the safety of farm produce for human consumption.

Learning Outcomes 
· At the end of the course participants will: 
· have a general overview of how the risks posed by weather, pest and diseases and food safety hazards decrease the smallholder agricultural  production, impede rural economic growth and challenge smallholders' livelihoods; 
· Appreciate the various farming practices which can be introduced or enhanced to reduce the effects weather risks such as drought, floods and extreme events such as hurricanes, and high winds.
· Be able to provide simple explanation of how the associated risks to small holder production can be mitigated in the Caribbean
· Be able to recognize different pests and pest stages in the field
· Appreciate the value of investing in early preventive actions rather than heavy reliance on suppression actions in pest management approaches
· Understand the principles of IPM and things to consider in combining options or developing an IPM strategy
· Be capable of the implementation of Good Agricultural Practices (inclusive of husbandry practices and good management practices) during crop and livestock production, resulting in: 
· Removal  or reduction of food safety hazards (physical, chemical, biological)  
· Eliminating or minimising the risk of spoilage that lowers produce quality,
· Lowering or eliminating or the risks of foodborne illnesses in humans resulting from consumption of farm produce containing these hazards.

Bottom of Form
Key Issues 
Weather risks
· Adverse weather can be considered the greatest production risk because it can strike at any time, in numerous forms, day or night, with little or no warning.
· Improvements in technology and production practices can help to decrease the effects of weather risks and even increase production yields.
· These technologies cover a wide range of crop, soil and water management practices which can be enhanced on the farm.
· Crop technologies include the use of improved crop varieties that are heat, salt, flood and drought tolerant to suit the prevailing conditions.
· Soil management technologies including conservation tillage system and soil erosion control systems for steep lands.
· Water management systems include enhanced on-farm water management systems such as rainwater harvesting and storage and the increased use of drip irrigation systems. 

Pest and Disease risks
· Pests are a formidable and diverse group of biological organisms capable of causing tremendous crop losses and their population dynamics are greatly influenced by climatic factors 
· Increased understanding of pest biology and life cycles is key to early detection  of pests especially immature/susceptible stages of pests in field
· Some levels of pest damage and losses can be tolerated and do not warrant pest management intervention
· Prevention actions are the first line of defence against pest risk. Suppression action becomes necessary if pest densities/damage approach economic threshold
· Farmers must understand the advantages of the various management options in order to apply them effectively 
· Good Monitoring/ scouting  plans can provide reliable estimates of pest densities which can form the basis of pest management decisions
· Design of effective IPM strategies has to be based on the combination of complementary and compatible tactics

Food safety hazards
· Identification and Description of Good Agricultural Practices (inclusive of husbandry practices), or Important Farming Resources and Activities/Practices, that affect farm produce safety.
· Identification and Description of the Types of Physical, Chemical and Biological Farm Hazards.
· Identification of On-farm Sources of Contamination. 
· Identification of the Risks, Significance of the Risks and their Impact on Consumers.
· Description of the Preventative and Control Measures and Practices that remove or destroy the contaminating source, reduce or destroy the hazards, and thereby minimise or remove the risk.

Assignment
1. For the last three years production of your main crop, tomatoes, has been severely reduced as a result of the adverse weather conditions due to drought in 2009, Hurricane Tomas in 2010 and floods in 2011. Describe some of the adjustments to your farming practices you will consider as you prepare for the cropping season in 2012.
2. You are preparing to establish a plot of cabbages in your field. What are some of the preventative actions that you take before planting.  Describe your scouting method for two major pests of this crop and list the components that you would include in an IPM strategy for those two pests.

3. When fresh fruits and vegetables at a packinghouse were inspected, they were later found to be contaminated with the pathogen E. coli 0157:H7. Describe the steps that that the farmers who supplied the packinghouse with the produce, should have followed, to prevent the contamination of the produce that was reported.
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