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There has been much speculation about the pathogenic EHEC bacterial strain that has 
tragically claimed the lives of more than 30 people so far in Germany. Meanwhile, the 
transmission pathways have for the most part been identified. The origin of the patho-
gen, however, is largely unclear.  

In the context of the EHEC outbreak there have been debates as to whether certain agri-
cultural methods (e.g. mixed holdings including both livestock and crop production, or 
the use of organic fertilizers for vegetable production) or certain sanitization methods for 
fresh consumable products (such as the use of organic acids, a mild treatment that 
leaves fewer residues) may increase the risk of infection. 

This document does not address the current epidemiological situation of the outbreak in 
northern Germany. Its purpose is rather to provide background information on the ques-
tion of how sustainable agricultural methods based on nutrient cycling deal with patho-
gens that can be transmitted from animals to humans (zoonoses).  
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1. What is EHEC? 
Enterohaemorrhagic Escherichia coli (EHEC) bacteria are strains of the intestinal bacterium 
Escherichia coli which can cause dangerous bloody diarrhoea in humans. These bacteria can 
produce Shiga toxin, which is why they are also known as Shiga toxin-producing E. coli (STEC). 
Carriers of these bacteria are primarily cattle, sheep and other ruminants. Roe deer, wild boar, 
wild birds, pigs and chickens may also excrete EHEC, albeit to a lesser degree. The principal 
transmission routes to humans include contaminated food items such as uncooked meat and 
raw vegetables, fruit and unpasteurized milk products, contaminated drinking or bathing water, 
or direct contact with infected animals. The mostly harmless E. coli bacteria can undergo signifi-
cant changes due to crossing or mutation and thus lead to unpredictable problems. Intensive 
livestock rearing appears to favour the development of problematic strains of bacteria.  

 

2. General food hygiene regulations 

  Organic and non-organic foods are subject to the same hygiene regulations and food leg-
islation 

Food legislation aims to ensure that food is safe for human consumption. Its provisions apply 
without compromise to non-organic and organic foods alike.  

Preventive measures to ensure food safety include: 

 Prevention of primary contamination. 

 Prevention of secondary contamination in the production and processing of foods as well as 

during storage and transport. 

 Destruction of pathogens using heat (cooking, frying, pasteurizing, sterilizing). 

 Storage of foods or prepared meals under conditions which do not allow for the propagation of 

pathogens (cooling, freezing, or keeping hot at above 65°C); use-by dates. 
 

Nowadays, food is generally very safe due to legislation, government controls and individual 
quality assurance measures (HACCP) at farm/company level. Nevertheless, consumers also 
carry a degree of responsibility and are advised, for example, to wash or, where appropriate, 
peel fruit and vegetables prior to consumption.  

 

3. Scientists have been studying the possible trans-
mission of E. coli bacteria to food for many years 

As organic farming is particularly quality conscious, for many years now scientists have been 
analysing potential risks and specific measures to further mitigate such risks. In the context of 
the EU QualityLowInputFood1 project several European research groups studied potential quali-
ty impairments in vegetable and livestock production. All the results have been published 
(WIESSNER et al., 2009; ZHENG et al., 2007). Other scientists compared more environmentally-

                                            
1 Information on the QualityLowInputFood project can be found at 
http://www.qlif.org/objective/safety1.html 
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friendly post-harvest treatments of ready-to-eat mixed salads and developed entirely new saniti-
zation methods (Ölmez et al., 2008). 

The transnational research project PathOrganic2, which integrates a number of different re-
search groups, has over the past three years been addressing the issue of the risk of entero-
pathogens in slurry or farmyard manure and vegetables respectively and has developed a set of 
recommendations.  

From the findings to date it can be concluded that while EHEC is a residual risk of the entire 
food production chain (see section 2), organic farming does not carry a greater risk of transmis-
sion than non-organic farming.  

These results, which are based on numerous research projects, are further supported by food 
inspections. For example, in 2007 only one case out of a total of 26 E. coli outbreaks in the Eu-
ropean Union was due to the consumption of organic produce, in this case sausages (EUROPE-

AN FOOD SAFETY AUTHORITY, 2009).  

 

4. One important cause of the EHEC problem:  
Intensive livestock production 

  Feeding in accordance with species-specific needs drastically reduces EHEC in livestock 
faeces 

  Fewer EHEC bacteria are found in livestock farm waste from organic farms 
  Intensive livestock rearing results in greater use of antibiotics and formation of resistance 

In today’s farming world, concentrate feeds are a significant component of cattle rations for the 
purpose of obtaining high yields. Cattle faeces contain much higher levels of EHEC and other 
acid-resistant E. coli bacteria if concentrates are fed, as the latter lower the pH in the animals’ 
digestive tract. The feeding of roughage, however, drastically reduces the numbers of EHEC 
bacteria in cattle faeces as this results in a pH that is an unfavourable environment for EHEC 
bacteria (DIEZ-GONZALEZ et al., 1998; CALLAWAY et al., 2003). Faecal E. coli bacteria from cattle 
fed large amounts of feed grain are not sufficiently killed off in the gastric juices of the human 
stomach and thus reach the intestines where they may cause diarrhoea. Such acid-resistant 
bacteria, of which EHEC is an example, survive the “acid shock” in the human stomach. The 
acid-sensitivity of E. coli bacteria from cattle fed roughage is 1000 times greater (DIEZ-
GONZALEZ et al., 1998). To feed ruminants such as cattle and sheep in accordance with their 
species-specific needs is an important concern of organic farming. The ruminants’ large rumen 
is naturally designed to digest large amounts of roughage (grass, clover, herbs). Sixty-eight 
percent of the global agricultural area consists of permanent grassland (FAO statistic). Rumi-
nants can render such lands accessible to human food production and therefore play a very 
important role in food security. Organic farming standards take account of this fact and focus 
consistently on feeding with roughage. Individual private labels have very strict standards. Bio 
Suisse standards for example prescribe a minimum of 90% roughage for cattle. Thanks to this 
type of feeding regime, livestock farm waste from organic farms tends to contain fewer EHEC 
bacteria. The transnational PathOrganic research project has confirmed this tendency. Current 

                                            
2 Information on the PathOrganic project can be found at 
http://www.icrofs.org/coreorganic/pathorganic.html 
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research projects on commercial farms therefore aim at exploring ways of rearing cattle largely 
without concentrate feeds3.  

It has also been shown that stress increases the risk of high shedding rates of EHEC (CHASE-
TOPPING et al., 2007, MENRATH et al., 2010). Ethologically sound husbandry, including appropri-
ate stocking rates and thus reduced stress, is a core characteristic of organic livestock systems.  

While antibiotic-resistant bacteria are mostly the result of erroneous medical treatment in hu-
mans, the treatment of livestock also needs to be taken into account as a relevant source. De-
spite the fact that cattle generally do not suffer any effects from infections with EHEC, they are 
considered the main source of these bacteria and shed E. coli at a frequency that is often un-
derestimated. The extreme intensification of livestock rearing systems has led to a situation 
where the preventive use of antibiotics has become an essential component of livestock health 
systems. This is particularly the case in livestock fattening systems, where antibiotics are used 
to prevent infections resulting from ethologically unsound practices (excessive stocking densi-
ties in indoor housing). Preventive use of antibiotics is also practiced in dairy production. The 
milk of dairy cows treated with antibiotics is usually fed to calves or pigs. As part of a national 
research project, Swiss scientists have shown that the intestinal bacteria of a group of calves 
fed in this manner developed complete resistance to the antibiotic used (SCHÄLLIBAUM, 2007). 
The intensification of livestock breeding and livestock management systems with a view to high 
performance (both in livestock fattening and dairy production) has led to a situation where in-
tensive “modern” livestock health management has come to rely more and more heavily on the 
use of antibiotics as the animals become increasingly more susceptible to disease (e.g. ALALI et 
al., 2004; ALEXANDER et al., 2008). This is a worrying trend as it leads to the displacement of 
harmless intestinal bacteria that are sensitive to these antibiotics, due to selection for antibiot-
ics-resistant, uncontrollable pathogens that pose an enormous risk to humans. In organic farm-
ing, however, all preventive uses of antibiotics are prohibited.  

Due to its systems approach, organic farming can significantly lower the risk of the transmission 
of pathogenic micro-organisms to humans. This is achieved by adopting feeding and husbandry 
methods which fulfil the welfare requirements of livestock and by proper handling of veterinary 
medicines.  

 

5. Why is it important to close nutrient cycles  
with organic fertilizers?  

 

 Organic fertilizers promote soil fertility 
 Recycling instead of depletion of non-renewable resources (e.g. phosphorus) 
 Sustainable agriculture reduces greenhouse gas emissions (e.g. nitrous oxide)  

Organic fertilizers, especially farm waste such as farmyard manure, slurry and compost, are 
valuable nutrient sources for agricultural production. In many developing countries and emerg-
ing economies, agricultural production would grind to a halt if farm waste was no longer used 
(MCINTYRE et al., 2009) as commercial fertilizers are in limited supply and often unaffordable. 
Organic farming builds on this traditional pattern of fertilizer management (TROELS-SMITH, 
1984), which both recycles plant nutrients such as nitrogen, phosphorus and potassium to the 

                                            
3 Information on the ‘Feed no Food’ project can be found at  
www.fibl.org/de/schweiz/forschung/tiergesundheit/tg-projekte/feed-no-food.html 
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soil and builds soil fertility. The majority of farm holdings in Central Europe combined crop and 
livestock production into the 1960s. In the meantime, however, there has been a considerable 
degree of specialisation into different types of farm enterprises in the industrial countries and 
main food producing countries Germany, France, Great Britain, Italy and Spain, and livestock 
rearing and crop production have increasingly become decoupled (STATISTISCHES BUNDESAMT, 
2011). Mixed farm enterprises primarily remain only in the organic farming sector. This is due to 
the awareness of nutrient cycles that is inherent in organic management, i.e. the utilization of 
nutrients from organic crop and livestock wastes on the holding itself for the purposes of crop 
production (LAMPKIN, 1992), which makes it possible to minimize the use of industrially pro-
duced fertilizers or other nutrients brought in from outside the holding.  

Especially with a view to dwindling phosphorus resources this approach is the more sustainable 
one. Since in industrial-type farming livestock and crop production are decoupled in both spatial 
and operational terms and since mineral phosphorus fertilizers are – as yet – an affordable 
commodity, these bought-in fertilizers have primarily been used over the past decades. The 
massive use of fossil fuels for the production of synthetic fertilizers and the climate-relevant ni-
trous oxide emissions resulting from the use of these fertilizers in crop production should be 
reason enough to question the current practices in terms of the use of nitrogen fertilizers in in-
dustrial-type farming (see, among others, IPCC, 2007). With a view to reducing nitrogen inputs 
from agricultural production into waters and the atmosphere, sustainable land-use methods such 
as organic farming are widely considered to be the more future-proof option (IPCC, 2007; 
IAASTD, 2009). Organic farms generate practically no excess nitrogen, as the number of live-
stock kept is conditioned by the amount of land available and the application of livestock-
generated fertilizer is regulated by law (EU Regulation 837/2007). The levels of nitrogen fertiliz-
ers used in organic farming are significantly lower than the levels associated with the prevalent 
farming systems.  

 

6. What are the benefits of using organic fertilizers? 

 Micro-organisms enable the conversion of plant material into milk and meat 
 Micro-organisms stabilize soils 

Complex biological systems, in which micro-organisms (predominantly fungi and bacteria) play 
an important role, are inherent to both agricultural food production and industrial food pro-
cessing. For example, the rumen microbial communities of cattle, sheep and goats enable the 
conversion of indigestible, cellulose-rich plant material into animal protein – the basis of meat, 
milk, wool and leather. The soil is also alive with microorganisms and that is a good thing: a 
handful of soil contains more organisms than there are humans on earth. Micro-organisms such 
as bacteria and fungi dominate the soil in terms of mass (TORSVIK and OVEREAS, 2002). These 
micro-organisms stabilize the soil structure, decompose extraneous substances such as pesti-
cides, convert organic matter and thus supply nutrients to plants, and play an essential role in 
humus formation.  

Farmyard manure, compost and slurry contain an even greater amount of micro-organisms (in 
terms of dry matter) since the rich supply of nutrients stimulates microbial growth. The applica-
tion of these farm wastes on agricultural lands therefore transfers not only the nutrients con-
tained in these fertilizers to the land but also the microbes these materials contain as well as 
microbes derived from cattle’s digestive tracts (GATTINGER et al., 2007). Moreover, the energy-
rich organic compounds contained in farm wastes stimulate the growth of soil-borne micro-



 

 

 
Enterohaemorrhagic E. coli (EHEC) – A problem not specific to sustainable agriculture. Background 
information: FiBL, Frick, 22 June 2011 

 
 
 
 
 
 

 

7 

 

organisms. Regular applications of farm wastes thus promote humus formation and soil life, as 
many long-term trials have demonstrated (MÄDER et al., 2002; GATTINGER et al., 2007). 

 

7. What are the risks associated with using organic 
fertilizers? 

 Thermal treatment of farm wastes greatly reduces risks 
 Unfermented, unstored slurry poses a greater risk  

The type of organic fertilizer used has an impact on the occurrence of human pathogens – 
germs that cause disease in humans – (see e.g. PathOrganic project, publications in progress; 
FRANZ et al., 2008). During storage and composting, farmyard manure and composts heat up to 
temperatures of well over 40°C which cause these germs, all of which are mesophilic, i.e. thriv-
ing best at moderate temperatures, to die off. The transmission risk of these farm wastes can 
therefore be considered to be low (ERICKSON et al. 2009). Applications of fresh animal dung or 
(non-aerated and unstored) slurry are different, as these have not gone through a sanitizing 
heating phase. Laboratory experiments have shown that the highly pathogenic E. coli strain 
O157:H7 can survive for up to 200 days in soils to which non-aerated cattle slurry has been 
applied (FREMAUX et al., 2008). Both abiotic (pH, temperature, moisture) and biotic (composition 
and diversity of microbial communities) soil parameters impact on the survival of E. coli 
O157:H7 in the soil (VAN VEEN et al., 1997). However, it must be stressed that soils which are 
well-aerated due to cultivation and the growth of plant roots are not a preferred habitat for bac-
teria of this kind as all four of the human pathogens mentioned are considered to be facultative 
anaerobic. A Dutch study of 18 soils, each under organic and non-organic management, found 
no difference in the survival rates of E. coli O157:H7 following the application of cattle slurry to 
soil material where bacteria of this strain had been added to the slurry (FRANZ et al., 2008). 
Pathogen-suppressing, sanitizing conditions can be achieved by regular applications of organic 
fertilizer such as farmyard manure or compost (VAN BRUGGEN et al., 2006). 

 

8. Fertilizer management in vegetable production 

 Farm-derived fertilizers are incorporated into the soil prior to planting and are not applied to 
the plants 

 Obligatory application periods and waiting periods apply 
 Water is drawn from safe sources 

Vegetable production is particularly susceptible to the transmission of potential human patho-
gens into the human food chain as, unlike tillage crops, the harvested crops receive little or no 
post-harvest treatment and are eaten fresh. Organic fertilizers are used in both organic and 
non-organic vegetable production but their use is subject to application periods and waiting pe-
riods as set out further below. GlobalGAP certified producers (GlobalGAP: standards for food 
retail chains) are not permitted to apply fertilizers to standing vegetable crops, i.e. farm wastes 
such as slurry, farmyard manure or compost must be applied prior to sowing or planting and 
must be incorporated into the soil (GlobalGAP / Fruit and Vegetable / 3.2.1). Holdings that are 
not GlobalGAP-certified adhere to the same practices. In recent years, the use of bought-in pro-
cessed organic fertilizers has become more widespread in organic vegetable production be-
cause these are easier to apply, contain defined levels of nutrients and are free of enterobacte-
ria and human pathogens as they have been pre-treated (EC Regulation 1069/2009). Moreover, 
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many specialized organic vegetable producers do not keep livestock. However, as bought-in 
organic fertilizers are very expensive, green manures as a third option are also used in organic 
vegetable production. Yet bacterial contamination can also be caused by irrigation water. Sur-
face waters, e.g. ponds or drains located near pasture lands may contain pathogens. In one 
well-documented case of the contamination of spinach with EHEC bacteria (BENBROOK 2009), 
contaminated irrigation water was the probable cause. Nowadays, vegetable producers must 
draw irrigation water from safe sources or they must supply regular water testing results.  

 

9. Precautionary measures and good farming practice 
Findings from the PathOrganic project and the literature (e.g. KÖPKE et al. 2007) are currently 
being used to draw up recommendations for the use of farmyard manure and slurry in vegetable 
crop rotations. Any applications after sowing or planting are strongly inadvisable. Manure should 
be composted if at all possible. If slurry is used it should be well stored in separate tanks. Slurry 
which is already fermented should not be mixed with fresh slurry. A four-month waiting period is 
recommended between applications of slurry or fresh farmyard manure and the planting of a 
new crop of vegetables which has a short growing period and is intended for raw consumption. 
There should be a waiting period of six months prior to sowing or planting vegetables intended 
for ready-made salads. Irrigation water should be drawn only from safe sources and it must be 
ascertained that livestock faeces can not drain into vegetable plots from neighbouring fields.  

 

10.  Hygiene in processing 

 Organic farming uses organic acids for disinfection 
 Research has already developed and is in the process of developing additional measures 

There are differences between organic and non-organic post-harvest processing of foodstuffs. 
For environmental reasons, different types of disinfectants and different techniques are used to 
disinfect seed (important for e.g. sprouts) and water used for washing food (primarily vegeta-
bles). Permitted additives for organic foodstuffs are organic acids such as ascorbic acid (E 300), 
citric acid (E330), or lemon juice concentrate. Permitted substances for cleaning organic foods 
are peracetic acid and hydrogen peroxide. Scientific research has show that the substances 
permitted for use in the processing of organic foodstuffs are sufficiently effective to ensure food 
safety (ÖLMEZ et al. 2008). 
In non-organic food processing, chlorine dioxide is primarily used. It is a potent oxidizing agent 
and is also used, for example, to bleach paper or disinfect water. It has also been known for 25 
years that chlorine dioxide is one of the substances involved in depleting the earth’s ozone lay-
er. 

Ongoing research is assessing the options for using ozone (see www.qlif.org) and other oxidiz-
ing techniques to sanitize organic foods. However, these techniques are not quite yet workable 
and require further scientific clarification.  
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11. Conclusions on the risk potential in  
organic farming and on the use of organic fertilizers 

 Organic foods are not subject to greater bacterial contamination 
 Organic feeding standards ensure presence of fewer pathogenic bacteria 
 High soil fertility and professional treatment of farm-derived fertilizers ensure swift destruc-

tion of pathogenic bacteria 

The above explanations clearly show that there is at present no scientific evidence for a greater 
contamination of organic foods with human pathogens compared to non-organic foods, despite 
the fact that the use of organic fertilizers is a central element of organic farming. This is due in 
part to the fact that the entire production process consisting of livestock rearing, manure man-
agement, soil management, growing and cultivation, processing, packaging and sales has been 
subject to the relevant hygiene requirements for a long time, with the result that risks arising 
from the use of farm wastes have largely been eliminated. Organic farmers in particular are 
highly knowledgeable with respect to the correct management of farm-derived fertilizers. The 
feeding of a high proportion of roughage, as prescribed in the organic standards (up to 90% 
roughage in daily rations under some private organic labels), ensures a reduced input of E. coli 
bacteria into slurry and farmyard manure stores from the outset. The generally favourable phys-
ical and microbial soil fertility on organic farms ensure the swift elimination of potentially intro-
duced E. coli populations.  

A ban on the application of organic fertilizers on agricultural lands would not eliminate the gen-
eral risk of transmission of human pathogens onto foods, as E. coli and other bacteria can also 
occur in irrigation water or drinking water as long as livestock is kept anywhere. Nevertheless, 
all measures that help eliminate the contamination of foods with human pathogens must be im-
plemented.  
Given dwindling nutrient resources, a growing world population, declining food security and ad-
vancing climate change, there is no alternative to recycling plant and livestock residues onto 
lands which are directly or indirectly destined for food production. To the contrary, numerous 
scenario studies show that in many areas the available quantities of plant and animal residues 
will not even suffice.  

 

References 

 Alali WQ, Sargeant JM, Nagaraja TG, and DeBey BM (2004) Effect of antibiotics in milk re-

placer on fecal shedding of Escherichia coli O157:H7 in calves. J Anim Sci. 82:2148‒2152 

 Alexander TW, Yanke LJ, Topp E, Olson ME, Read RR, Morck DW, and McAllister D (2008) 

Effect of subtherapeutic administration of antibiotics on the prevalence of antibiotic-resistant 

Escherichia coli bacteria in feedlot cattle. Appl Environ Microbiol. 74:4405‒4416 

 Benbrook, C (2009) Unfinished business: Preventing E. coli O157 outbreaks in leafy greens. 

Critical Issue Report. The Organic Center: 21 

 van Bruggen AHC, Semenov AM, van Diepeningen AD, De Vos OJ, and Blok WJ (2006) Re-

lation between soil health, wave-like fluctuations in microbial populations, and soil-borne plant 

disease management. Eur J Plant Pathol 115: 105–122 



 

 

 
Enterohaemorrhagic E. coli (EHEC) – A problem not specific to sustainable agriculture. Background 
information: FiBL, Frick, 22 June 2011 

 
 
 
 
 
 

 

10 

 

 Callaway TR, Elder RO, Keen JE, Anderson RC, and Nisbet DJ (2003) Forage Feeding to 

Reduce Preharvest Escherichia coli Populations in Cattle, a Review. J. Dairy Sci. 86:852–860 

 Chase-Topping ME, McKendrick IJ, Pearce MC, MacDonald P, Matthews L, Halliday J Allison 

L, Fenlon D, Low JC, Gunn G, and Woolhouse MEJ (2007) Risk Factors for the Presence of 

High-Level Shedders of Escherichia coli O157 on Scottish Farms. Journal of Clinical 

Microbiology, 45 1594–1603 

 Cornish PS (2009) Research directions: Improving plant uptake of soil phosphorus, and re-

ducing dependency on input of phosphorus fertiliser. Crop and Pasture Science 60(2) 190–

196 doi:10.1071/CP08920 

 Diez-Gonzalez F, Callaway TR, Kizoulis MG, and Russell JB (1998) Grain Feeding and the 

Dissemination of Acid-Resistant Escherichia coli from Cattle. Science 11 September 1998: 

1666-1668. [DOI:10.1126/science.281.5383.1666] 

 Erickson MC, Liao LM, Xiuping J, and Doyle MP (2009) Inactivation of Salmonella spp. in cow 

manure composts formulated to different initial C:N ratios. Bioresource Technology 100 p. 

5898–5903) 

 Franz E, Semenov AV, Termorshuizen AJ, de Vos OJ, Bokhorst JG, and van Bruggen AHC 

(2008) Manure-amended soil characteristics affecting the survival of E. coli O157:H7 in 36 

Dutch soils. Environmental Microbiology 10: 313–327 

 Fremaux B, Prigent-Combaret C, and Vernozy-Rozand, C (2008) Long-term survival of Shiga 

toxin-producing Escherichia coli in cattle effluents and environment: an updated review. Veter-

inary microbiology. 2008 Nov 25;132(1-2): 1‒18 

 Gattinger A, Höfle M, Schloter M, Embacher A, Munch JC and Labrenz M (2007) Traditional 

farmyard manure determines the abundance and activity of methanogenic Archaea in an ara-

ble Chernozem soil. Environmental Microbiology, 9: 612‒624 

 IAASTD (International Assessment of Agricultural Knowledge, Science and Technology for 

Development) (2009) Agriculture at a Crossroads. Global Report. Island Press, Washington 

DC 

http://www.agassessment.org/reports/IAASTD/EN/Agriculture%20at%20a%20Crossroads_Gl

obal%20Report%20%28English%29.pdf 

 Ivemeyer S, Smolders G, Brinkmann J, Gratzer E, Hansen B, Henriksen BIF, Huber J, Leeb 

C, March S, Mejdell C, Nicholas P, Roderick S, Stöger E, Vaarst M, Whistance LK, Winckler 

C, Walkenhorst M. Effects of health and welfare planning on medicine use, health and 

production in European organic dairy farms. submitted 

 Lampkin, N (1992) Organic Farming. Ipswich, UK: Farming Press Books 

 Köpke U, Krämer J, and Leifert C (2007) Pre-harvest strategies to ensure the microbiological 

safety of fruit and vegetables from manure-based production systems. Handbook of organic 

food safety and quality. Edited by Cooper J, Niggli U, and Leifert C. Cambridge, Woodhead 

Publishing: 413‒429 

 Mäder P, Fliessbach A, Dubois D, Gunst L; Fried P, and Niggli U (2002) Soil Fertility and Bio-

diversity in Organic Farming. Science, 31 May 2002 (296), pp. 1694‒1697 

 Menrath A, Wieler LH, Heidemanns K, Semmler T, Fruth A and Kemper N (2010) Shiga toxin 

producing Escherichia coli: identification of non-O157:H7-Super-Shedding cows and related 

risk factors. Gut Pathog. 2:7 



 

 

 
Enterohaemorrhagic E. coli (EHEC) – A problem not specific to sustainable agriculture. Background 
information: FiBL, Frick, 22 June 2011 

 
 
 
 
 
 

 

11 

 

 European Food Safety Authority (2009) Community Summary Report – Food-borne outbreaks 

in the European Union in 2007. European Food Safety Authority, Parma. Available at 

http://www.efsa.europa.eu/en/efsajournal/doc/271r.pdf 

 McIntyre BD, Herren HR, Wakhungu J, and Watson RT (2009) International assessment of 

agricultural knowledge, science and technology for development (IAASTD) : global report. 

ISBN 978-1-59726-539-3, Island Press, Washington/DC, 606 p. 

 Ölmez H and Särkka-Tirkkonen M (2008) Case study: Assessment of chlorine replacement 

strategies for fresh cut vegetables. With contribution from Leskinen M and Kretzschmar U. 

Research Institute of Organic Agriculture FiBL, 5070 Frick, Switzerland 

 Radl V, Gattinger A, Chroňáková A, Němcová A, Čuhel J, Šimek M, Schloter M, and Elhottová 

D (2007) Outdoor cattle husbandry influences archaeal abundance, diversity and function in 

an European pasture soil. ISME Journal, 1: 443–452 

 Schällibaum M (2007) Evolution of macrolide resistance of enterococci isolated from faeces of 

calves fed with antibiotic contaminated milk. Final Report National Research Programme NRP 

49: 34 

Smith P, Martino D, Cai Z, Gwary D, Janzen H, Kumar P, McCarl B, Ogle S, O’Mara F, Rice 

C, Scholes B, and Sirotenko O (2007) Agriculture. In Climate Change 2007: Mitigation. Con-

tribution of Working Group III to the Fourth Assessment Report of the Intergovernmental Panel 

on Climate Change. Edited by Metz B, Davidson OR, Bosch PR, Dave R, and Meyer LA. 

Cambridge University Press, Cambridge, United Kingdom and New York, NY, USA. Available 

at http://www.ipcc-wg3.de/publications/assessment-reports/ar4/.files-ar4/Chapter08.pdf 

 Statistisches Bundesamt (2006) Landwirtschaft in Deutschland und der Europäischen Union 

2006. Statistisches Bundesamt, Wiesbaden. Available at 

http://www.destatis.de/jetspeed/portal/cms/Sites/destatis/Internet/DE/Content/Publikationen/F

achveroeffentlichun-

gen/LandForstwirtschaft/Querschnitt/BlickpunktLandwirtschaftDeutschlandEU1021215039004

,property=file.pdf 

 Troels-Smith J (1984) Stall-feeding and field manuring in Switzerland about 6000 years ago. 

Tools Tillage 5: 13–25 

 Torsvik V and Ovreas L (2002) Microbial diversity and function in soil: from genes to ecosys-

tems. Curr. Opin. Microbiol. 5: 240–45 

 van Veen JA, van Overbeek LS, and van Elsas JD (1997) Fate and activity of microorganisms 

introduced into soil. Microbiol Mol Biol Rev 61: 121–135 

 Wiessner S, Krämer J and Köpke U (2009) Hygienic quality of head lettuce: effects of organic 

and mineral fertilisers. Food control, Volume 20, Issue 10, October 2009, 88‒886  

 Zheng DM, Bonde M, Sørensen JT (2007) Associations between the proportion of Salmonella 

seropositive slaughter pigs and the presence of herd level risk factors for introduction and 

transmission of Salmonella in 34 Danish organic, outdoor (non-organic) and indoor finishing-

pig farms. Livestock Science, Volume 106, Issues 2-3, February 2007, 189‒199 



 

 

 
Enterohaemorrhagic E. coli (EHEC) – A problem not specific to sustainable agriculture. Background 
information: FiBL, Frick, 22 June 2011 

 
 
 
 
 
 

 

12 

 

Contact 

 Urs Niggli, Director, Research Institute of Organic Agriculture (Forschungsinstitut für biolo-

gischen Landbau, FiBL), Ackerstr., CH-5070 Frick, 0041 62 865 72 70, 0041 79 218 80 30, 

www.fibl.org 

 Jacqueline Forster-Zigerli, Media spokesperson, Research Institute of Organic Agriculture 

(Forschungsinstitut für biologischen Landbau, FiBL), Ackerstr., CH-5070 Frick, 0041 62 865 

72 71, 0041 79 704 72 41, www.fibl.org 
 

This background document on the internet: 

All language version of this background document can be downloaded at 
www.orgprints.org/18904 

 
Citation  
Niggli, U., Gattinger, A., Kretzschmar, U., Landau, B., Koller, M., Klocke, P., Notz, Chr., and 
Forster, J. (2011) Enterohaemorrhagic E. coli (EHEC) – A problem not specific to sustainable 
agriculture. Background information. Research Institute of Organic Agriculture (FiBL) CH-Frick. 
Available at www.orgprints.org/18904 

 


