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ABSTRACT 
 
Organic food production is a growing sector worldwide and anticipates to the consumer 
growing demand for food produced on a sustainable way, without the use of antibiotics, 
chemicals and pesticides, and better animal health and welfare. This report compares health 
and welfare between organic and conventional dairy farms by a literature review and a field 
study done in Alberta, Canada, with emphasis on clinical mastitis incidence, etiology and 
antibiotic usage. Animal welfare in organic farming is on average better than in conventional 
dairy farming, but health is not necessarily better. Organic regulations and management 
standards cannot guarantee better health because they do not influence management style. In 
most studies on health and welfare in organic dairy farming, mastitis is used as a parameter to 
measure animal health. In these studies, incidence of clinical mastitis varied from a lower 
incidence to a same or even higher incidence rate on organic farms compared to conventional. 
In several studies, distribution of mastitis pathogens cultured from cases of clinical mastitis 
showed a slight tendency towards more contagious pathogens in organic farms compared to 
conventional farms. Antibiotic resistance is expected to be lower on organic farms, but no 
general higher susceptibility of mastitis pathogens to antimicrobial drugs was proven in any of 
the studies, except in the USA, where difference in antibiotic usage between organic and 
conventional dairy farms is very high. 
In the field study, which was performed within the Alberta Organic Dairy Research Project, 
all clinical mastitis cases in organic farms were sampled and cultured over a period of 2 
months. Results were then compared with data of conventional farms obtained from a national 
cohort study about udder health, performed by the Canadian Bovine Mastitis Research 
Network (CBMRN). Unfortunately, no associations with production method (organic vs. 
conventional) could be made for incidence and etiology of clinical mastitis and antibiotic 
resistance at this time, because of the low number of samples collected so far.  
 
Abbreviation key: CNS = coagulase-negative staphylococci, CON = conventional, IRCM = 
incidence rate of clinical mastitis, ORG = organic 

 

INTRODUCTION 
 

Organic production is defined by the International Federation for Organic Agriculture 

Movement (IFOAM) as a production system that sustains the health of soil, ecosystems and 
people […] (IFOAM, 2007). This definition is based on the 4 principles of organic (ORG) 
production: health, common sense, ecology and care (IFOAM principles). Consumers of 
today expect more and more of the quality of food of animal origin. Not only are the primary 
quality requirements as taste, color, and smell and food safety very important. Secondary 
quality requirements like animal health and welfare, striving for an ecological sustainable way 
of production, and the absence of chemicals, pesticides and antibiotics and fair market prices 
have become increasingly important. Organic agriculture is anticipating to these new and 
growing consumers’ demands. In spite of that, the current organic market was still less than 
1% of the total world food market in 2005, although it is a strong growing sector worldwide 
(Bonny, 2006; Willer et al., 2006). 
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ORGANIC DAIRY FARMING 
 

Organic dairy farming in Canada 

The organic food sector in Canada is growing fast as well, among which the organic dairy 
industry (Macey, 2004; Agriculture and Agri-Food Canada, 2007). Most of the organic milk 
is produced by farms in the provinces British Columbia, Quebec and Ontario. Because of the 
great demand for organic milk the number of organic dairy farmers is increasing, partly 
because conventional (CON) dairy farms convert to ORG. In Ontario for example, the number 
of ORG dairy farms increased by 162% from 2001 till 2007 (Agriculture and Agri-Food 
Canada, 2007). To become ORG as a CON dairy farm and to comply with the ORG standards 
of IFOAM, the farm has to be certified after a period of transition by a certification body 
which relates to IFOAM.  
The exact rules to be followed when converting to ORG and maintaining ORG status in 
Canada are described in the ‘Organic production systems general principles and management 
standards’ of the National Board of Standards of Canada and are comparable to regulations 
used in European countries. The transition period for dairy consists of a one year period in 
which the management will be adjusted step by step to the demands of ORG production 
certification. Nutrition, housing, breeding policy, use of pasture, raising of young stock and 
disease control all have to be adjusted. If a dairy farm produces its own feeding crops, land 
and crops have to be ORG as well. Fertilizer and pesticides cannot be used for a transition 
period of 3 years before any crop or pasture is ORG and must be fed to ORG dairy cows 
according the standards. After the one year period of transition the produced milk can be sold 
as ORG milk for premium prices (Organic production systems General principles and 
management standards, 2006). 
Antibiotics should not be used at drying off and are only allowed therapeutically during 
lactation in case of emergency, if a cow is very sick and animal welfare is compromised. 
When used in emergency cases, a veterinarian must be consulted for diagnosing the cause of 
disease and prescribing or administering antibiotic treatment, and withdrawal times are twice 
as long as labelled with a minimum of 14 days. If a dairy cow is treated more than twice per 
lactation with antibiotics or antiparasitics, the meat and milk can be sold as ORG only after 
another transition period of one year (Organic production systems General principles and 
management standards, 2006). These measures could compromise the control and treatment 
of clinical disease and the herd health and welfare in general, not only because of the 
restricted usage of antibiotics and antiparasitics, but also because the long withdrawal times 
which make treating animals economically inefficient.  
Accordingly, Sundrum (2001) stated in a critical review that health and product quality are 
not necessarily better in ORG dairy farms compared to CON dairy farms, and are more 
associated with management style than with production method. Organic livestock production 
is therefore no guarantee for good animal health; ORG standards seem to be not sufficient to 
assure a higher health status and a higher product quality and a considerable number of ORG 
dairy farms cannot cope with the high consumers’ demand by themselves. Animal husbandry 
is in competition with other fields of ORG agriculture and often fails to get priority. Also, 
measures that promote animal health and welfare are, to a certain degree, in contrast with the 
objectives of high production and low costs (Von Borell and Sorensen, 2004; Sundrum, 
2001).  Animal health and welfare in ORG dairy herds are therefore comparable or sometimes 
even lower compared to CON dairy herds. 
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CLINICAL MASTITIS IN ORGANIC AND CONVERTING DAIRY HERDS 
 

Incidence 

‘Mastitis is one of the main health issues in dairy production. The losses are not only 
economic, but also issues such as animal health and welfare, milk quality, antibiotic usage and 
the image of the dairy sector are important reasons to focus on mastitis control. Accordingly, 
mastitis is a topic that is well-studied worldwide’ (Lam, 2008). However, mastitis in ORG 
dairy farming is not studied well yet. Most studies that look into mastitis in ORG dairy herds 
are studies that look into general health and welfare in ORG dairy herds compared to CON 
dairy herds and use clinical mastitis incidence as a parameter to measure health and welfare. 
These studies had various outcomes. Some found lower incidence of clinical mastitis or lower 
numbers of clinical mastitis treatments in ORG dairy herds (Bennedsgaard et al., 2003; 
Hamilton et al., 2006; Hardeng and Edge, 2001), others found no significant difference 
between the two production systems (Fall et al., 2008; Sato et al., 2005; Valle et al., 2007; 
Weller and Bowling, 2000). In two studies there was no difference found in incidence of 
clinical mastitis, but ORG farms seem to have higher a bulk tank somatic cell count (Busato et 
al., 2000; Nauta et al., 2006). Hovi and Roderick (1998) did not found any difference in 
incidence of clinical mastitis between ORG and CON dairy farms as well, but showed that 
some ORG farms had relatively more cases of mastitis in the dry period compared to CON 
farms or other ORG farms. 
All these studies were comparisons between farms which all have their own general 
management. Circumstances varied therefore between farms and could possibly influence the 
outcomes and analysis of results. Fall et al. (2008) therefore performed a longitudinal 
comparative study on the differences in udder health between ORG and CON farms in which 
most variables in management were ruled out. Because in this study one research farm with 
both ORG as CON livestock was used, management style of the two groups was identical 
except for feeding and feed composition. Organic cows were fed according ORG standards, 
had all-year excess to pasture and twice the prescribed withdrawal time for milk when treated 
with antibiotics. All results were corrected for factors as lactation number, breed, season, year 
and milk yield. The study found no difference in clinical mastitis incidence between the two 
groups which were identical managed except for the pure ORG regulations applied to one of 
the groups. This confirms that management style has more influence on udder health than 
either the ORG or CON production method, as stated earlier by Sundrum (2001). 
 
Etiology 
Straw is often used as bedding in ORG farming and cows have excess to pasture in summer, 
while in CON farms cows are often kept indoors year round. Because of a difference in 
environmental factors between ORG and CON farms, a different distribution pattern of 
mastitis pathogens can be expected. Mastitis pathogens are divided into contagious, teat skin 
opportunistic and environmental mastitis pathogens, based on their pathophysiology and 
epidemiology. To make a further deviation, these three classes are all divided in major, minor 
and uncommon mastitis pathogens, based on their incidence and pathogenicity (Radostits et 
al., 2007). The major and minor udder pathogens are listed below in Table 1. For reasons of 
relevance, uncommon mastitis pathogens including bacteria, yeasts, leptospira and fungi are 
not included. 
In a study performed by Poll and Ruegg in Wisconsin, USA (2007), the proportion of several 
species (Streptococcus agalactiae, Strep. spp., coliforms and ‘other species’ including 

Bacillus spp. and Corynebacterium bovis) of mastitis pathogens, isolated from cows with 
clinical mastitis, significantly differed between ORG and CON dairy farms and proportions 
were correlated with herd type. The proportions of isolates with Streptococcus spp. and 
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Escherichia coli were significant higher on CON farms, proportions of isolates with 
coagulase-negative staphylococci (CNS), S. agalactiae and ‘other species’ were significantly 
higher on ORG farms. A higher percentage of samples obtained from CON farms had no 
growth compared to ORG and the incidence of all major and minor pathogens was higher on 
ORG farms, except for E. coli, which’ incidence was higher on CON farms. In conclusion, 
relatively more cases of clinical mastitis on CON farms were caused by environmental 
pathogens compared to ORG farms, while on ORG farms relatively more cases were caused 
by contagious pathogens compared to CON farms.  
 

TABLE 1. Major and minor pathogens causing bovine mastitis 

  
Major 

 
Minor 

Contagious Streptococcus agalactiae 

Staphylococcus aureus 

Mycoplasma bovis 

Corynebacterium bovis 

Teat skin 
opportunistic 

 Coagulase-negative staphylococci 
(CNS) 

Environmental Streptococcus uberis 

Streptococcus dysgalactiae 

Escherichia coli 

Klebsiella spp. 
 

Coagulase-negative staphylococci 
(CNS) 
Streptococcus equinus 

Arcanobacterium pyogenes 

Enterobacter spp. 

 
Vaarst et al. (1997) studied patterns of clinical mastitis in ORG farms. They found that 
culture-negative samples were relatively often obtained from cows that had clinical signs very 
similar to acute clinical E. coli mastitis. 
In a study on Swiss ORG farms, Busato et al. (2000) reported a considerable increase in the 
incidence of new intramammary infections caused by Corynebacterium bovis between early 
to late lactation, while the proportion of S. aureus infections decreased. Some authors of 
earlier research suggested that quarters infected with C. bovis might be more resistant to 
subsequent infections with other pathogens (Busato et al., 2000; Radostits, 2007; Vaarst et al., 
1997). The study further revealed that a remarkably high proportion of clinical mastitis cases 
was caused by contagious pathogens (82% in early lactation, 87% in late lactation). Busato et 
al. (2000) therefore concludes that a major problem in Swiss ORG farms is the transmission 
of contagious udder pathogens. Vaarst et al. (1997) also concludes that cow-related 
(contagious) bacteria are clearly the predominantly pathogens, as a study of Poll and Ruegg 
(2007) shows as well. However, the proportional distribution of the different pathogens 
individually varies widely between studies. 
 
Antimicrobial drug usage and susceptibility related to clinical mastitis treatment 
In ORG farming the use of chemicals is restricted to improve animal welfare and food quality. 
Because of that, the use of antibiotics is very limited by the ORG regulations (Canadian 
General Standards Board, 2006). However, within these regulations there are still possibilities 
to use antibiotics, as long as there is a veterinary indication and withdrawal times for ORG 
farming are followed. Hence, the usage of antibiotics is not only different compared to CON 
farms but also differs between ORG farms. Some ORG farmers are very strict in keeping the 
use of antibiotics as minimal as possible and put a lot of effort in treating cows alternatively, 
others are easier in using antibiotics and accept the long withdrawal times and loss of ORG 
status of cows, depending on their view on ORG farming and their farming objectives. 
In a study done by Vaarst et al. (2006), 12 Danish ORG farmers were interviewed who had an 
explicit goal for their herd to minimize the use of antibiotics to a very low level or no use at 
all. Instead of using antibiotics to cure disease, they tried to prevent disease by improving 
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living conditions, hygiene, milking routines and outdoor access and use alternative strategies 
to handle disease. The ORG dairy farmers gradually started to use California Mastitis Test 
(CMT) and bacteriological culturing on cows at risk of obtaining mastitis (e.g. fresh cows) 
and changed their response to disease from immediate treatment to intense follow-up. 
Alternative strategies used to lower the use of antibiotics in case of clinical mastitis were 
blinding chronic mastitis quarters, letting strong calves suckle at cows with clinical mastitis or 
treating with alternative medication such as peppermint ointment. All farmers, however, 
desired to preserve the possibility to use antibiotics in emergency cases because they all 
considered antimicrobial treatment as the treatment with best prognosis in case of severe 
illness. In another study, Vaarst et al. (2003) also found that ORG dairy farmers regarded 
antimicrobial treatment as the most responsible treatment, based on animal welfare 
considerations, with the best prognosis for cure. 
In the UK, Hovi and Roderick (1998) concluded in a study comparing mastitis treatment 
between ORG and CON farms, that homeopathy was the most frequently used alternative 
therapy to antibiotics for clinical mastitis treatment. Antibiotics were still used at ORG farms 
but in fewer cases. Conventional dairy farms used antibiotics in all clinical mastitis cases, 
whilst the ORG farms used antibiotics in only 41% of the cases and moreover, 56% of that 
was used by just one of the 15 participating ORG farms. Homeopathy was used in 52% of the 
cases and in 7% of the cases other alternatives, mostly topical udder ointments, were used. 
In the USA, where no use of antibiotics is tolerated in ORG farming without removing the 
treated animal from the ORG food chain (USDA, 2008), Zwald et al. (2004) performed a 
study to the use of antibiotics in ORG farms in the North West of the US. Herd type was 
significantly associated with percentage of the herd receiving antibiotic treatment, ORG farms 
using less than CON dairy farms. Only 50% of the ORG farms used antibiotics and from 
those farms, 14 out of 15 (93%) separated the treated animals from the ORG herd and sold the 
animal or kept it on a place where no physical contact with the ORG herd was possible. 
Separation was permanent on 13 of 14 farms and none of the previously treated animals on 
any of the ORG farms was sold for meat production.  
 
Because the usage of antimicrobial drugs is limited by regulation and proven to be lower in 
ORG dairy farming, it can be expected that major pathogens causing bovine clinical mastitis 
will get less in contact with antibiotics and consequently have a lower risk to become resistant 
to antibiotics (Roesch et al., 2006). 
Correlations between farm type (ORG vs. CON) and antimicrobial susceptibility for separate 
mastitis pathogens have been found in dairy farms in Wisconsin, USA (Poll and Ruegg, 
2007). Staphylococcus aureus and Streptococcus spp. isolates obtained from cases of clinical 
mastitis on CON herds were more often resistant to pirlimycin and sulphonamides and to 
pirlimycin and tetracycline respectively compared to isolates obtained from ORG herds. Farm 
type was not associated with the MIC of other drugs tested with S. aureus, but S. aureus was 
more likely to be resistant to ampicillin and penicillin on CON farms compared to ORG 
farms. On both farm types only approximately 50% of the isolated S. aureus were inhibited by 
the lowest concentration of ceftiofur. Farm type was also correlated with antimicrobial 
susceptibility of CNS. CNS isolates obtained from CON herds were more resistant to 
ampicillin, penicillin, pirlimycin and tetracycline compared to isolates obtained from ORG 
farms (Poll and Ruegg, 2007). 
Poll and Ruegg (2007), however, only found a significant correlation between farm type and 
antimicrobial susceptibility in general (i.e. across different strains of mastitis pathogens) for 
pirlimycin. On ORG farms almost all isolated S. aureus were inhibited by pirlimycin 
compared to 75% on CON farms. A similar result was seen for Streptococcus spp. and 
coagulase-negative staphylococci (CNS); on ORG farms almost all Strep. spp. and CNS 
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isolates were susceptible for the lowest concentration of pirlimycin while only 64% of the 
Strep. spp. and 67% of the CNS isolates on CON farms were inhibited. 
In a study performed in Switzerland, Roesch et al. (2007) concluded that there was no 
significant difference in resistance of mastitis pathogens isolated from ORG and CON farms. 
Against what was expected, some of the mastitis pathogens isolated from ORG farms were 
even more resistant to some kinds of antimicrobial drugs than the same kind of pathogen 
isolated from CON dairy farms. This was the case in the resistance of S. aureus to 
tetracycline, ceftiofur, clindamycin, erythromycin, oxacillin and quinupristin-dalfopristin, 
which was only found in isolates obtained from ORG dairy farms. Also resistance of CNS to 
tetracycline, gentamicin, chloramphenicol and quinupristin-dalfopristin was found only on 
ORG farms, while resistance of CNS to erythromycin was only seen in isolates from CON 
farms. Resistance of Streptococcus uberis to clindamycin, erythromycin and quinupristin-
dalfopristin was also found only in isolates obtained from ORG farms. 
Busato et al. (2000) concluded that no significant difference in resistance patterns of mastitis 
pathogens between ORG and CON dairy farms could be detected as well, and stated that in 
ORG dairy farming the same tendency of resistance of mastitis pathogens as in CON dairy 
farming can be seen. Moreover, Roesch et al. (2007) stated that resistance of mastitis 
pathogens in general is not influenced by the usage of antimicrobial treatment of mastitis or 
dry cow therapy and resistance to some antibiotics is even declining in some areas. 
It seems that only on ORG farms where antibiotic usage is zero or very limited, like in the 
USA, a lower level of resistance to antimicrobial drugs is seen in mastitis pathogens when 
comparing to CON farms. This could be explained by the fact that the average use of 
antibiotics in US CON dairy farms is very high while none is used in ORG dairy farms. In 
Scandinavian countries, where most studies on ORG farming are done, antibiotic usage is also 
very low in CON farms, so there is not much difference in antibiotic usage between ORG and 
CON. Consequently, lower levels of resistance in ORG relatively to CON farms are more 
likely to occur in countries where difference in antibiotic usage between ORG and CON is 
large. 
 

ALBERTA ORGANIC DAIRY RESEARCH PROJECT 
 
Because there has still little research been done on ORG dairy farming, the effect of transition 
period on production, herd management, health and welfare is not known well yet. Farmers 
who decide to transition from CON to ORG farming do not know well what to expect, e.g. 
what the quantity and quality of their milk production will be or how to handle health 
problems in an ORG way. This counts especially for Alberta farmers because they are among 
the first to become ORG in their region and therefore have no experienced peer group to 
compare with or learn from. To stimulate and facilitate future dairy farmers in Alberta to 
become ORG and know what to expect, more research has to be done about the effects of 
ORG farming. At the same time, industry partners, government agencies and researchers will 
benefit from the results. For these reasons the Alberta Organic Dairy Research Project has 
been set up, performing research on the first converting dairy farms of Alberta during a 3-year 
period. It serves as a pilot study preceding a greater national study, which will be handed in 
for funding to Dairy Farmers of Canada in April 2009. 
This report compares clinical mastitis incidence, etiology and treatment between dairy herds 
converting to ORG and CON dairy herds, by studying ORG farms in the Organic Dairy 
Project and compare them with results of the Canadian Bovine Mastitis Research Network.  
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MATERIALS AND METHODS 
 
Herds 

For the Organic Dairy Research Project, seven dairy farms in Alberta converting to ORG 
agreed to cooperate in the research. So far, only five farms are actively participating because 
the other two farms still have to start milking and do not have cows yet. All general 
information about the farms as stated below, is obtained by a short interview, the Dairy Herd 
Improvement (DHI) record keeping system and, to get a general impression, a walk around 
the farm on the first visit.  
The five farms all started or will start their one year period of ORG transition roughly around 
the same time, the earliest one at June 2008, the latest one at January 2009. The farms are 
scattered through the province from north to south, the most northern farm situated north-west 
of Edmonton, and the most southern farm situated just north of Calgary. The average herd 
size is 97 cows, ranging from 28 cows to 200 cows. The breeds used on these farms are 
mostly Holstein Friesian, Jersey and some crossbreds between Holstein Friesian and Jersey or 
Swiss Brown. At all farms artificial insemination is being used, while on one farm a bull is 
also used to breed the heifers. On all farms young stock is raised on the farm itself, no cows 
are bought on any farm. Cows have access to pasture in summer and exercise pens in winter.  
A comparison was made with results of CON farms obtained in a national cohort study, the 
Canadian Bovine Mastitis Research Network (CBMRN). In this project udder health on CON 
dairy farms throughout Canada is studied. To be able to compare results of the Organic Dairy 
Research Project with results of the CBMRN, only farms participating in the CBMRN located 
in the same region are used. In Alberta, 17 farms originally participated in this national 
project. Results used from this study are the outcomes of bacteriological cultured milk 
samples, obtained from cows with clinical mastitis from the 17 farms of Alberta over a period 
of 18 months. During the study, 4 farms could not complete the period of data collection, 2 of 
them because they stopped farming activities, one because the buildings were destroyed by 
fire, and one farm was asked to stop because of insufficient quality of data collection. 
 
Sampling 
At the first visit to the farms, farmers were explained what the part of ‘health and welfare 
status’ of the project was about. Every farmer was handed out a binder in which records about 
diseases, culling and fertility and reproduction should be kept. For cases of clinical mastitis, 
sterile vials with labels, gausses and a 70%-alcohol solution were handed out so farmers could 
aseptically sample any quarter with clinical mastitis before they would administer any 
treatment of choice. Milk sample collection technique was discussed at the time of visit and 
described stepwise in the binder. Whenever a sample was taken, the quarter, clinical mastitis 
score, cow identification and sample date was written down by the farmer on the vial and on 
the mastitis form included in the binder. The clinical mastitis score is the severity of mastitis 
measured on a scale of 1 to 3. At grade 1, the quarter is normal but the milk abnormal (clots), 
at grade 2 abnormalities are observed in milk and udder (heat, redness, and/or swelling) and at 
grade 3, milk and udder are abnormal and systemic signs can be observed (depression, 
pyrexia). After collection, the sample was immediately stored in a freezer at -18°C. For 
treatment registration, garbage bins were handed out in which every used treatment was 
disposed. Treatment, cow ID, date, duration and reason of treatment have to be registered in 
the binder as well. The farms were visited every 2 months to pick up milk samples obtained 
from cows with clinical mastitis, collect treatments used in the last 2 months, checking and 
copying records from the binder and maintain a good relation with the farmers. Collected milk 
samples were then transported to the laboratory at the University of Calgary for 
bacteriological culture.  
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The culture results used from the CBMRN were obtained in a similar way. Milk samples were 
collected by the farmer and stored in a freezer, collected by a research technician every month 
and then bacteriologically cultured. All data belonging to the samples such as sample date, 
quarter, cow-ID etc. was documented. General data of the farms, such as herd size, was also 
available. 
 
Laboratory analysis 
Milk from every sample was streaked on Agar plates and incubated at 37°C for 24h-48h. 
After overnight growth of culture-positive samples, morphology and hemolytic patterns of the 
colonies were determined and documented and organisms were differentiated by means of 
standard microbiologic procedures (National Mastitis Council, 1999). Culture results were 
then documented. 
 

Descriptive statistics 

The absolute incidence of clinical mastitis per farm was measured by counting all mastitis 
samples collected in both studies. Samples taken from the same cow or quarter with an 
interval of ≥14 days was regarded as two separate cow-cases of clinical mastitis (Barkema et 
al., 1998). Incidence rate of clinical mastitis (IRCM) was expressed as number of cow cases 
per 365 cow-days at risk. 
The relative incidence of the different mastitis pathogens was calculated as percentage of all 
quarter cases with the same pathogen on one type of farm, by dividing the number of cases of 
clinical mastitis caused by one specific pathogen by the total number of cases. Some quarter 
cases of mastitis were caused by two different pathogens, which were then counted separately. 
For each treatment of clinical mastitis on the ORG farms the used treatments per case were 
counted. 
 
 

RESULTS 
 

Incidence 
Because the ‘Health and welfare status’ part of 
the Organic Dairy Research Project just started, 
only one sample collection round has been done 
after the first visit so far. Hence, only 18 milk 
samples of cows with clinical mastitis have been 
collected and analyzed. The outcomes used from 
the CBMRN project were cultured from 374 milk 
samples of cases of clinical mastitis from the 17 
CON dairy farms in Alberta, resulting in 425 
isolates. Mean IRCM within the group of CON 
farms was 0.189, within the group of ORG farms 
the mean IRCM was 0.300. On CON farms as 
well as on ORG farms, the IRCM was negatively 
correlated with the herd size with a correlation 
coefficient of -0.33 in CON farms and -0.82 in 
ORG farms (Figures 1A and 1B).  

TABLE 2. Herds and Incidence rates of clinical 
mastitis (number of cow cases per 365 cow-days 
at risk) in different managed farms (ORG vs. 
CON) 
  

CON 
 
ORG 

Herds 13 5 
Cows/ herd, mean no. 96 98 
Cases/ herd/ year, mean no. 16 22 
IRCM   
   Mean 0.189 0.300 
   Median 0.194 0.369 
   Minimum 0.049 0.100 
   Maximum 0.357 0.480 
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Figure 1A. Scatter plot of the incidence rate of clinical mastitis (IRCM) versus the herd size 
on CON farms. Correlation coefficient is -0.33. 
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Figure 1B. Scatter plot of the incidence rate of clinical mastitis (IRCM) versus the herd size 
on ORG farms. Correlation coefficient is -0.82 
 

Aetiology 

In the diagram presented in Figure 2, the relative incidence of every mastitis pathogen in 
ORG and CON farming is shown. The predominant cause of clinical mastitis was for both 
farm types E. coli, which accounted for 20% of the cases of clinical mastitis in CON farms 
and for 16% in ORG farms. For the most pathogens the relative incidence in ORG and CON 
farms is quite similar, except for the relative incidence of Streptococcus spp. and S. 
dysgalactiae, which were higher in ORG farms. The proportion of culture-negative isolates is 
also larger in ORG farms.  
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Figure 2. Distribution of pathogens causing clinical mastitis on ORG farms and CON farms 
 
 

Treatments 
As would be expected in ORG and converting farms, antibiotics were used sporadically. One 
farm has not used antibiotics for more than 18 months, one farm just started milking and has 
not used antibiotics from the start, and the three other farms used antibiotics only in severe 
clinical disease. On the CON farms all cases of clinical mastitis were treated with antibiotics. 
Alternative treatments used on the ORG farms were stripping frequently by hand, udder 
massage with an ointment containing essential oils, homeopathic drugs and electro 
stimulation by attaching electrodes to two of the teats. All the farms used the udder ointments 
containing peppermint, two of the farms used electro stimulation. In most cases, several 
treatment strategies were combined, udder ointment was thereby often used in combination 
with one of the other treatments. 

 
DISCUSSION 

 

Results 

Because 4 farms quitted the project early, results of these farms were not taken into account in 
the analysis of the IRCM. They were included, however, for determining the relative 
incidence of mastitis pathogens. 
Incidence rate of clinical mastitis as showed in Table 1 was almost twice as high on ORG 
farms as on CON farms, but IRCM and mean number of cases per herd per year were 
calculated from just 18 samples collected in 2 months. To determine if IRCM in ORG farms 
is really higher than on CON farms, results of a longer sample period are needed. The fact that 
the calculated IRCM was higher at this time could be explained by environmental and 
seasonal factors. Samples were taken in the period where cows, coming from pasture, just had 
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been stalled inside and a study of Olde Riekerink et al. (2007) showed that IRCM is 
associated with season, the highest IRCM being found in the autumn and winter period. This 
could also be an explanation for the predominance of mastitis caused by E. coli as showed in 
Figure 1, because E. coli is associated with housing (Olde Riekerink et al., 2007). The higher 
proportion of Streptococcus spp. could be caused by the fact that al ORG farms use straw as 
bedding with which clinical mastitis caused by Streptococcus spp. is associated.  
The negative correlation between IRCM and herd size on CON farms is easily rejected when 
the two outlying results in the scatter plot, belonging to the two largest farms, are excluded. 
This also counts for the ORG farms. To support a negative correlation, more farms with a 
large herd should be taken into account. ORG farms did use less antimicrobial drugs than 
CON farms, but data of treatments used in every case of mastitis was not available at the time 
of writing this report. The much used ointment and electro-stimulation are thought to support 
the process of healing by causing vasodilatation and increasing blood flow, but there is no 
scientific evidence for that or their effectiveness against clinical mastitis. 
 

Significance of results 
Because the Organic Dairy Research Project has just started, very few results were available 
at the time of writing this report. Therefore, no significance could be calculated for any of the 
presented results. The nature of the Organic Dairy Research Project is to serve as a pilot study 
with low numbers of herds. To have enough power for statistical significance and to 
extrapolate results to the whole population, too few herds are currently participating. The 
larger national study, which will follow up this pilot study, will give more power to the results 
and will be able to conclude more about animal health in ORG farms.  
Results of CON farms and ORG farms were not obtained parallel in one research, but results 
of CON farms originated from another research study, the CBMRN. Therefore, correlations 
between ORG and CON farms are hard to support. Proportional distribution of etiologic 
pathogens and correlation between aetiology and farm type are also not provable because of a 
too low number of samples. Because the results of just a small selection of farms participating 
in the CBRMN are used, no significant correlation between herd size and IRCM could be 
calculated. Sample collection in CBMRN was not always reliable in some farms at the end of 
the sample collection period. Farmers had to take samples not only of clinical mastitis cases 
but also during lactation, when drying off cows and after calving. Motivation to take samples 
of every case therefore declined at the end of the project.  
Because management style differed between farms and management style has a great 
influence on aetiology and IRCM, no correlation with farm type (ORG vs. CON) could be 
made. 
 

CONCLUSIONS 
 
Neither IRCM, aetiology of clinical mastitis, nor the level of antibiotic drug resistance could 
yet be associated significantly with the method of production in this study. IRCM was found 
to be almost twice as high in ORG farms but short sample period (2 months) and time of 
sampling (begin of housing period) distort this image. Aetiology of clinical mastitis in ORG 
dairy had a tendency to a larger proportion of contagious pathogens, especially Streptococcus 

spp.. Antibiotic use was lower on ORG farms. Literature showed that currently, welfare is on 
average slightly higher in ORG dairy farming. Despite their benefits to environment and 
animal welfare, however, management standards and principles of ORG farming cannot 
guarantee better health, and lack in good regulation at some points, like parasite control. 
Because ORG farming regulations do not sufficiently cover every issue concerning animal 
health and do not sufficiently influence farmers management style, management style has still 
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more influence on health than production method. Therefore, better quality assurance and 
regulations would be needed to reach better health in ORG farms. Organic farming is 
relatively new and has potential because it is still growing, therefore health problems have to 
be studied more to optimize ORG dairying and its regulation. 
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