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[image: image6.wmf]Table III: Average numbers of purchased animals per type of 

 open dairy herd and per type of animal
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 Total

young dairy    dairy

  cross-bred

Type 

number     females 

    

 females    females   

   

 males     Others

Strictly d.    6.5

      1.5

     4.4

  0.0

0.5

  0.1

Mainly d.  44.6

      2.6

     2.7

  4.4

     31.5

  3.4

Small d.

  21.9

      2.7

     3.0

  2.1

            17.0

  

  1.3

Heifers

  24.3

    24.0

     0.3

  0.0

  

  

0.0

  0.0

Table II:

Between-herd movements: percentages of animals per type

of open dairy herd and per type of herd of origin

 

   

From

Type

 

   Strictly d.

  Mainly d.   Small d.  Heifers

Others

Strictly dairy

46

20

    6

      1

    27

Mainly dairy

 

40

 

20

    2

      0

 

    38

Small dairy

 

41

  

19

    4

      0

 

    36

Heifers

    

 

75

  

13

    1

      0

 

    11

Table I:

Herds per type, percentages of open herds and number of 

source-herds per type of dairy herd in 

Bretagne

  

  

  

    Number of

Type 

 Number of herds

Open (%) 

  source-herds

Strictly dairy

    9,232

35

  

  3.0

Mainly dairy

    4,977

48

28.6

Small dairy

    1,402

50

13.7

Heifers

  21

89

  8.5

Total

  

  

15,632

* Corresponding author: Ph. +33 240 687 854; Fax +33 240 687 768; Email ezanno@vet-nantes.fr

INTRODUCTION

The description of the between-herd contact patterns on a regional scale is of importance to evaluate the risk of introduction of a transmissible pathogen in a herd. Between-herd contacts consist of neighbouring contacts and movements of animals to herds. They are influenced by the  farming systems.

Objective:

To study movements of cattle  to dairy herds in Bretagne (France), both movements from dairy herds and from other farming systems were described and quantified per type of dairy herds.

MATERIAL & METHODS


Data

Bretagne, France (20% of the milk produced in France)

Identification and registration data from 1998 to 2002 (on more than 8 million cattle)

15,632 dairy herds (out of 35,326 cattle herds)

Collected data:
herd identification number, animal identification number, sex, breed


animal entry in the herd: date, type (birth, purchase)


animal exit from the herd: date, type (mortality, cull, sale)


Types of dairy herds

For each herd, the type was defined on a yearly scale. Herds could change of type between years. Dairy herds were selected as not having any beef nor cross-bred cow older than 30 months. Four types of dairy herds were identified:

Strictly dairy:
( 15 cows older than 30 months,


no beef nor cross-bred male < 20 months and no beef nor cross-bred female

Mainly dairy:
( 15 cows older than 30 months

Small dairy:
< 15 cows older than 30 months, > 10 animals in the herd

Heifers:
no male < 20 months, no beef nor cross-bred female and no cow ( 30 months, > 10 animals in the herd


Description of cattle movements

For each type of dairy herd, the number of herds that did not introduce any animal during the year (closed herds) was calculated, as well as, per open herd, the number of source-herds providing animals. Moreover, the origin of animals was identified and the number of yearly entries was quantified per herd.

RESULTS


Open vs. closed herds

Strictly dairy herds were mostly closed (Table I). Mainly and Small dairy herds were half open. Per se, Heifers herds were almost ever open, except if they did not rear any new heifer in a given year.


Origin of the animals

For Heifers herds, < 1/8 of the cattle did not come from dairy herds. This proportion was > 1/4 for Strictly dairy herds and > 1/3 for Mainly and Small dairy herds (Table II). Cattle came from herds located in Bretagne in 88, 43, 56 and 96% of the between-herd movements for Strictly dairy, Mainly dairy, Small dairy and Heifers herds.


Quantification of the movements

In Strictly dairy herds, a very low number of cattle was yearly introduced, on the contrary to other types of herds (Table III).

DISCUSSION

The results given here are average numbers and proportions of movements of cattle to dairy herds. The variability in the direction and intensity of movements are also of importance for evaluating the risk of introduction of an infectious animal in a herd. We confirm here that the type of herds must be accounted for in order to define precisely the movements of animals.

Strictly and Mainly dairy herds are the two main types of dairy herds. Strictly dairy herds are often closed. When open, they buy animals from only a low number of herds.

On the contrary, Mainly dairy herds introduce more animals, coming from several different herds. This potentially increases the risk of introducing an infectious animal.

Less frequent types of herds (Small dairy and Heifers herds) are not negligible in terms of between-herd infectious disease transmission because they highly contribute to the movements of animals.

PERSPECTIVES

The type of herds was defined on a yearly scale. The stability of the herds in a given type would be interesting to study, as well as their inclination to move from open to closed and opposite.

Moreover, movements could be seasonal, which has to be further studied. Based on descriptive data, probability distributions will be defined and their parameters calibrated in order to model between-herd transmission of pathogens.
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Table II:	Between-herd movements: percentages of animals per type 		of open dairy herd and per type of herd of origin





		 	   From


Type	 	   Strictly d.	  Mainly d.   Small d.  Heifers		Others


Strictly dairy		44			20		    6		      1		    29


Mainly dairy	 	38	 		19		    2		      0	 	    41


Small dairy	 	39	  		19		    4		      0	 	    38


Heifers	    	 	73	  		13		    2		      0	 	    12





Table III: Average numbers of purchased animals per type of 				 open dairy herd and per type of animal





				 [0-20[ mo	 ( 20 mo	   [0-20[ mo     [0-8[ mo�	 	  Total	young dairy    dairy	  cross-bred�Type 	number     females      females    females       males     Others


Strictly d.    6.0	      1.3		     4.1		  0.0			0.5		  0.1


Mainly d.  41.5	      2.2		     2.6		  3.6		     29.6		  3.4


Small d.	  27.7	      2.4		     3.2		  2.9	            17.6	  	  1.9


Heifers	  21.8	    20.2		     1.4		  0.2	  	  	0.0		  0.0





Table I:	Herds per type, percentages of open herds and number of 			source-herds per type of dairy herd in Bretagne





					  			  			  	    Number of


Type 		 Number of herds		Open (%) 	  source-herds


Strictly dairy		    8,683					35		  	  3.0


Mainly dairy		    4,884					47			28.4


Small dairy		    1,303					51			14.2


Heifers				  21					89			  8.5


Total		  	  14,981		








