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Abstract 

According to the EU-Regulation for organic farming breeds chosen for the organic production should have the capacity to adapt to the local conditions to reduce the risk of diseases. The study compared the udder health status and the necessity of application of dry cow therapy (DCT) on cows of a dual purpose and a milk breed (Red and White Holsteins vs. Holstein-Friesian) kept under the same management conditions. Data records of one and a half year and 49 cows were analysed. 132 of 203 udder quarters were treated with an antibiotic at drying off. The treated quarters had significant higher readings for electrical conductivity, California Mastitis Test and the somatic cell count during lactation than the untreated group. Red and White Holstein cows received significantly more often a DCT than Holstein-Friesian cows. Thus, the results of our study do not support the presumption that older breeds are more robust against diseases and therefore fit better into organic dairy farming. Discussions about this topic should consider that the term “local condition” includes not only the climate but also the management conditions of the organic dairy farm. 

Introduction

Mastitis is still an important disease in organic dairy production and antibiotic dry cow therapy (DCT) is an effective method to avoid intramammary infections during the dry period. However, organic dairy farming aims to reduce the use of drugs, especially allopathic products, and prophylactic antibiotic treatment of animals is not permitted. DCT is limited to cows with symptoms of mastitis: an increase of the somatic cell count (SCC) in the milk or pathogens cultivated in an aseptically gained fore-milk sample. One recommendation given by the EU-Regulation (No. 2092/91) to prevent diseases is to choose adapted breeds for the organic production. In this context, the presumption that older breeds better fit in the organic system than the high yielding breeds used in conventional farms is widely spread. This study compared DCT applied to a dual purpose and a milk breed.

Materials and methods

The investigation was carried out at the experimental organic farm of the Institute of Organic Farming, Trenthorst. The dairy herd contains cows of two breeds: Holstein-Friesian (HF) and the dual purposed type of Red and White Holsteins (RW). The breeds are kept separate in identical cubicle housing systems and under the same management conditions. In 2006 the mean milk yield per cow and year was 5,596 kg and 4,937 kg for the HF and the RW, respectively.

Cytobacteriological analyses of quarter foremilk samples were carried out according to the standards of DVG (2000) during the first ten days after calving and three times per year. Electrical conductivity (EC) of quarter foremilk prior to milk ejection was measured monthly by means of a handheld conductometer. After EC measurement the California Mastitis Test (CMT) was carried out using the same sample. All data relevant for the health status of the udder quarters of each cow were documented and were used for the decision whether a cow would receive a DCT or not. Cows with at least one positive result of all cytobacteriological analyses and/ or high somatic cell counts (SCC > 100,000 cells per ml) recorded for at least one quarter were selected for DCT. In addition, cows with a high variability of EC readings were treated, too. Animals were dried off 45 days minimum prior to the expected date of calving.

Orbenin-DC (Cloxacillin, Pfizer AG) was used for the DCT. Each quarter of the cow was treated regardless of the health status of that particular quarter. Cows which fulfilled the requirements of drying off without treatment received no other treatments. Milking was cut off at the calculated day for drying off. During the dry period the cows were kept within the herd, moved two times per day through the milking parlour but no teat dipping was carried out.

All cases of dry off between January 2006 and July 2007 were included in the statistical analysis which was carried out using SPSS 12.0 for Windows®.  The means of EC, CMT results and SCC (common logarithm) for the lactation were calculated. The results of the cytobacteriological analysis after calving were evaluated following the standards of DVG.

Results

Data of 49 cows (54 lactations) could be included in the analyses. Five cows were part of the study twice. Most of the cows were in their second and third lactation (table 1) and on average at the 372nd and 331st day of lactation (DIM) HF and RW, respectively. The dry period lasted 55 and 67 days on average for the HF and the RW, respectively.

Tab.  1: Frequency of the lactation numbers depending on the breed

	
	Number of lactation

	
	1
	2
	3
	4

	Holstein-Friesian (n = 28)
	4
	11
	14
	2

	Red and White (n = 21)
	2
	14
	7
	-

	Total (n = 49)
	6
	25
	21
	2


132 quarters were treated with the antibiotic. RW cows were significantly more often treated than cows of the HF breed ((2 = 4.273, p = 0.05, table 2). The RW cows had higher EC readings and were higher scored at the CMT. There were no significant differences of SCC between the breeds. As expected, the lactation means of EC, CMT and SCC were different for the treated and untreated animals (table 3).

Tab.  2: Frequency of udder quarters with or without DCT

	
	without treatment
	DCT
	Total

	Holstein-Friesian
	47 (41.6 %)
	66 (58.4 %)
	113 (100.0 %)

	Red and White
	24 (26.7 %)
	66 (73.3 %)
	90 (100.0 %)

	Total
	71 (35.0 %)
	132 (65.0 %)
	203 (100.0 %)


Tab.  3: LSM of data used for the decision on application of DCT

	
	DCT
	Holstein Friesian
	Red and White

	EC [mS cm-1]
	without
	6.0 (  0.1a,A
	6.3 (  0.2 b,A

	
	with
	6.4 (  0.1a,B
	6.8 (  0.1b,B

	CMT Score
	without
	0.2 (  0.1a,A
	0.6 (  0.2b,A

	
	with
	0.9 (  0.1a,B
	1.2 (  0.1b,B

	lgSCC
	without
	4.41 (  0.08A
	4.56 (  0.11A

	
	with
	4.86 (  0.06B
	5.04 (  0.06B


a, b significant differences (p=0.05) within the row; A, B significant differences (p< 0.05) within the column

Pathogens were revealed at least once during the lactation in milk samples of 67 quarters, these are 33 % of all quarters. In 49 cases the infection was caused by coagulase-negative staphylococci (CNS). Staphylococcus aureus was found in 8 quarters. After calving in 163 samples (80 %) no pathogen could be detected. In 10 quarter samples S. aureus was present, 6 of these quarters had no infection during the previous lactation. CNS were detected in 18 of the 40 positive tested samples. Streptococci were of little importance in this herd. 

Although the number of normal secreting quarters was reduced after the calving in the non-treated group (table 4), the calculation of Odds ratio revealed no effect on the incidence of suspicious quarters due to the omission of DCT. The antibiotic was successfully applied in the RW-herd where 32 of 47 quarters showed a normal secretion after calving. 

 Tab.  4: Frequencies of quarters with normal secretion* and quarters suspicious for mastitis or latent infection** before and after the dry period 

	after

calving
	
	
	previous lactation

	
	
	
	Holstein Friesian
	Red and White

	
	
	
	normal
	suspicious
	normal
	suspicious

	
	without
	normal
	24
	3
	14
	5

	
	DCT
	suspicious
	15
	5
	4
	1

	
	
	
	
	
	
	

	
	with
	normal
	25
	13
	13
	32

	
	DCT
	suspicious
	12
	16
	6
	15


*No pathogen detected and SCC ( 100,000 cells per ml

**Pathogen detected and/ or SCC > 100,000 cells per ml

Discussion
Although a rating of breeds should base on a broader data set, the comparison of breeds under the same management and environmental conditions offer the opportunity to keep the influence of these conditions as equal as possible. Thus, our results can only extrapolated to animals kept under the conditions of a relative intensive organic dairy production: animals had no access to the pasture, but to a free-range area located between the feeding and the lying area. 

The observed differences of the mean EC and CMT readings during lactation might be explained by the shape of the udders. The udders of HF cows had a better form than that of RW cows. In case of machine milking this is an advantage, which should not be underestimated. The risk of milk droplet impacts caused by vacuum fluctuations during milking increases with uneven udder halves or quarters, and vacuum fluctuations or sudden air admission lead to a higher risk of intramammary infections (Baxter et al. 1992). In addition, twisted milking units may lead to tissue damages and increasing EC readings during lactation (Barth, 2005). 

The increased number of suspicious quarters after calving in the non-treated group points to new infections which occurred during the dry period or a few days post partum. However, some of the healthy quarters treated with the antibiotic showed symptoms of subclinical mastitis or a latent infection after calving, too. Thus, in this study, DCT did not protect healthy quarters against an infection if the evaluation is based on udder quarters. Berry et al. (2003) investigated the interdependence of quarter and recommended the application of dry-cow strategies at the cow and not at the quarter level to limit the risk of healthy quarters of a cow with mastitis to become infected.

A second reason that DCT failed in the HF group, might be the great number of quarters with unspecific mastitis. The use of another strategy such as the application of an internal teat sealant might offer a solution. 

Conclusions 
The presumption that older breeds are more robust against diseases and therefore fit better into organic dairy farming can not supported by the results of this study. More research on this field is strongly recommended. The capacity of animals to adapt to local conditions should be discussed not only from the point of the origin of the breed but should also take into account the management conditions and accordingly the type of organic farm where the animals are kept.    
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