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A NEW DAIRY UNIT FOR FOOD PRODUCTION

J. Eric Hillerton and Adam Calvert 

Institute for Animal Health, Compton, Newbury, Berkshire, RG20 7NN

SUMMARY

A new green-field-site dairy unit, to replace two old and obsolete units, is being built at Compton.  It will house 500-cows, kept on sand-bedded cubicles and milked through a 36-point rapid-exit, cellar parlour.  The thought processes behind the decisions, including business and scientific justifications, are discussed.

THE HISTORY

For many years until the late 1980s there were three dairy herds at the Institute for Animal Health.  They were managed fairly separately, although all converted to black-and-white cows but used different routines of husbandry and milking.  One thing they had in common was a distinct lack of investment.  This led to consolidation and restructuring reducing to two herds.  At Cheseridge the herd grew from 160 cows to 220 cows, calving all year round.  The Superity herd grew to 120 cows with two main calving seasons.

The Cheseridge herd has been housed in a mixture of cubicles, with straw on mats, designed for 1960s cows (!), and a dark kennel unit.  Dry cows are in a loose yard.  The parlour remains a 1970 installed Alfa Laval 16:16 herringbone, with jars and the original Alfa Yield recording system.  Milking is in front of the legs using the HC150 claw and shielded liners.  The parlour is cramped, dark with a low ceiling, and past its sell-by-date.  The best part is that the original ceramic glazed block walls still clean up as new 30 years later.

The Superity herd is milked through a 1990-updated Alfa Laval 12:12 herringbone direct-to-line parlour (up from a 6:12 unit with the pit widened).  The cows are manually identified and fed in the parlour.  Whilst there is more light and space it is very hard to keep clean.  Cows are in straw yards, originally very wet, but now drier after covering various passageways, and building concrete standings at the feed rails.

Progressively though the 1990s the demands on the farm just grew and grew, to provide cows and calves for the research programme and to be a commercial operation so that the large-scale farm studies reflect the real world.  However, the increasing demands were not met with any proper investment in the facilities for the cows.  At last the pressures on the obsolete systems became only too obvious and resolved to a simple decision between ‘invest in new facilities or get out of milk’.  There is no option if the institute is to remain at the forefront of research on the health of the cow and calf, to meet market demands for product quality, to satisfy farm assurance and regulatory directives for animal welfare and to achieve product safety. In 2000 a new dairy unit became a firm target.  However, that was only the start of the problems, matching the needs of the farm, with the wishes of the farm and scientific enthusiasts, and satisfying the bureaucratic and accountancy demands that had little experience of farm investment in the previous 30 years!  Some involved had visions of a unit that would solve some of the underlying problems of dairy farming that we had struggled with for years whilst others thought a farm came off the shelf.  This was a competition for a 1990 farm versus a farm that would reflect our aspirations for 2010.  There are as many in the 1990s mentality on the supply part of this industry as anywhere else!

THE SPECIFICATION

The specification has become a compromise between the wish list of the farm manager, some of the scientific staff and the reality of what we can afford.  Those who thought we had a pot of gold and those who thought a dairy unit cost loose change have not helped us!

The dream includes:

· a herd of 500 cows (all year calving ?)

· milking cows in a food production unit

· managing mastitis and milk quality (SCC <100,000 cells/ml, Bactoscan averaging 5,000 impulses, clinical mastitis <10 cases/100 cows/year)

· new levels of socio-economic standards for staff in terms of working conditions, hours worked, rest and leave

THE PROCESS

This started with an independent group of consultants looking at our farming needs, examining the institute business plan and making properly considered suggestions.  They looked at upgrading of the existing units, rebuilding on existing sites and a green-field site option.  The cost of new for old, future structures and direction of the industry and the institute, as well as the limitations of the institute work and working practices were considered.  The final solution was to marry the research-based production with our attempts for commercial success and reality, and catering for the specialist needs.  The advantages for the local community also came in to the thought process and this has advantages for the environment and the planning process.

The final decision was for a green-field site.  This is close to the centralised silage bunkers.  It reduces hugely our use of village roads and most heavy machinery movements on these roads at unsociable times.  It will allow removal of old and unsightly buildings from the skyline.  Mostly a single unit allows centralised control, consistent management and operation and economies of scale especially in staff.  We do not seek actively to lose staff; rather our problem is to find and keep suitable staff in an area of low unemployment and extremely high living costs.  A new building allows us to introduce ‘cutting-edge’ technologies and the best practices.

The dairy

The new facility is designed to house 500 cows in cubicles with late dry period animals loose bedded.  The heifer calves will be adjacent.

The capacity of the system will allow us to manage our essentially commercial cows with special selectively breed genetic types for the science programme.  We current have 55 cows of known MHC-type and this should grow to 100 cows, all producing calves of known genotype. To assist we also need 3 typed bulls on hand.  The building has to marry research needs with commercial reality.

When milking we need to combine throughput with flexibility and with quality management.  This means the highest quality milk, low Bactoscan and low SCC, and as little mastitis as possible.

In our old facilities we face many of the problems common throughout UK dairying.  We have too many cows for the space, the cows become grubby and we are under pressure in the parlour so the routine is restricted. As cow numbers have risen so have the absolute number of cases of clinical mastitis but with only a small rise in the relative incidence. We are fortunate in that the increase all comes from environmental problems.  We put into place a long time ago what we learnt and taught about contagious and summer mastitis.  We have no Streptococcus agalactiae, we have had no real increase in Staphylococcus aureus – what we get comes largely from damaged teats, and we manage our dry cows and heifers to prevent ‘summer mastitis’.  The rise in Arcanobacterium pyogenes can be traced to teat damage as the cubicles have deteriorated.  To survive the last two winters in the old buildings all the old cubicles at Cheseridge have been ripped out.  We face Streptococcus uberis, so we need to manage our bedding and pasture; and we face coliform infections, so we need to keep the cows cleaner and drier.

Table 1.
Incidence of clinical mastitis (number of cases) in 5-year blocks at Cheseridge dairy (5)

Year
Str. dysgal
Aes. +ve
S. aureus
Gram -ve
A. pyogenes
Others
No pathogen
Cases / 100 cows/y

1985-90
23
119
56
63
15
6
23
36

1991-95
28
102
39
119
29
88
27
37

1995-00
37
146
50
144
43
31
54
42

The bedding systems

The late dry period cow-yard and the calving boxes in the new unit will be deep straw bedded for comfort and convenience in re-bedding.

The cows will be in sand-bedded cubicles for a number of reasons.  They are more comfortable, the cows stay cleaner, sand is inert so bacterial pathogen growth and survival is limited (Table 2) leading to less mastitis, and it is cheap.  We will have to face a number of problems in managing the bedding.  We are addressing the drainage of the cubicles, we need to develop a system to fill the cubicles and to level the sand automatically, we need to have quality control on the supply of the sand and we need to optimise our system of handling the sand-slurry.

Table 2. 
Relative merits of different bedding systems in supporting bacteria

Bedding system
Coliforms

x 106
Streptococci

x 106
Staphylococci

x 106
Coliforms

x 104

Sand
-
-
-
2

Straw
3
110
331
8

Shavings
7
9
49
6

Sawdust
52
53
220
5

Reference
6.
2.

We expect that another very important factor will be better hoof condition.  Problems we have considered include sand in the milking machine, especially the meters, and the teat preparation method.

The parlour

There are several possible parlour types and sizes that could be installed but only one realistic option.  We are installing an 18:18 rapid-exit herringbone as fully automated as possible.

Table 3. 
Variation in average total milking performance score (cluster position, cow behaviour during and after milking, and completeness of milk removal).  Low score is best (4)

Parlour
n
Mean milking score

Tandem
2
0.5

500 herringbone
6
2.8

800 herringbone
1
4.0

Parallel
3
3.3

Our research has shown that the best milking conditions for cows and milkers are probably found in tandem parlours (Table 3), but not to milk 500 cows.  We showed problems with parallel parlours and those with similar packing arrangements.  Also, we just cannot do our mastitis research when we see so little of the cow and can only deal with front teats at a full arm length and by touch alone.  To give us the space we need a herringbone parlour.  The choice is for an acute angle, approximately 330 with 1.1 m centres.  This allows us to milk in front of the hind legs, to achieve good cluster hang and a clean take-off.  A backing-gate and individual point identification will aid entry.  The rapid-exit will give quick clearance as there will be plenty of space for the cows to step out to.  On lifting of the gate there will be a flush of the standing also helping to move the cows as well as aid hygiene.  The parlour will have 36 units using two milkers, who never leave the pit, allowing us to milk in 2.5 hours.  This might be possible with 32 units but room is being left for expansion and the extra units will reduce any chance of milker idle time, a killer to efficiency.

We need all the staff time we can save as we will insist on a full routine for all cows at every milking.  This includes full teat preparation to ensure a low Bactoscan and SCC, we want the premium milk price for the 20+ years life of the parlour.  The new parlour will have all of the sensors currently available – pedometers, milk conductivity, milk temperature etc. – but with little faith in these for mastitis detection as no study has yet shown them any better than a milker for detection of mastitis (3). Recent MDC funded work has shown a high rate of false indications of mastitis using a conductivity trigger (Table 4). 

Table 4. 
Estimation of false positive and false negative conductivity triggers for a cell count above or below 200,000 cells/ml (1)

Conductivity trigger
Quarter SCC

( 200,000 cells/ml (%)
Quarter SCC

>200,000 cells/ml (%)
Total

None (<10%)
1080 (70.2)
149 (9.7)
1229 (80)

10% or more
162 (10.5)
148 (9.6)
310 (20)

Total 
1242 (81)
297 (19)
1539 (100)

We need to foremilk.  We will foremilk all teats at all milkings to detect mastitis, to manage milk quality, to stimulate letdown and because it is a legal requirement.  We have more than a suspicion that future farm inspections will pay closer attention to milk inspection. It is fully built into our calculations on how this parlour will operate.

The farm management wants the best throughput and to minimise the duration of milking.  This can only be achieved by reducing the routine or by maximising the multiple of milking units and staff units.  In the absence of automation throughput can only be 60 cows/hour/man (Table 5). Our choice is calculated to get closer to 160 cows/hour.  It includes two milkers never leaving the pit.  We allow no time for letting in as the staff are fully occupied on the other side of the pit, similarly for letting out.  We will use a full preparation routine on 6 groups of three cows taking approximately 25 s per cow to pre-dip, foremilk and wipe.  We need extra time to dip teats after milking so we will aim to save on attachment time by using a good technique and good cluster availability.  The milker time per cow is estimated at less than 45 seconds.  This allows conservatively 80 cows/man/hour.

Table 5. 
Milking routine and parlour capacity, time in seconds

PROCEDURE
Full routine
Partial routine
Planned routine

Let in/feed
0.1
0.1
-

Clean teats
0.2
-
0.3

Foremilk
0.1
-
0.1

Attach cluster
0.15
0.15
0.1

Detach cluster
ACR
ACR
ACR

Disinfect teats
0.05
-
0.05

Let out
0.05
0.05
-

Miscellaneous
0.15
0.15
0.15

TOTAL
0.8
0.45
0.7

Cows/ man /h
75
133
85

Cows/ 2 men /h
150
265
170

We will teat dip because it is the best way at present to apply disinfectant, it uses less disinfectant and it reduces aerosols and hence improves the safety of the milkers.  The other significant aspects of the parlour are that it will be direct-to-line with all of the equipment in a cellar.  This protects the equipment and keeps it much cleaner, especially important in a hard-water area.

Milk quality targets

In maximising the effectiveness of the parlour we have to target the best milk quality to ensure the premium price from the best paying buyer.  That means we have to address their purchasing policy which must include the minimum requirements of current farm assurance and legislative needs.  We have also got to be able to respond to future requirements.  Hazard Awareness and Critical Control Path (HACCP) approaches are unlikely to be adopted in primary production but following Codes of Practice under likely EU food hygiene directives will be essential, as well as the codes necessary for international trade.  The CODEX Alimentarius will however not be stricter than EU requirements. Our target has to be milk consistent with a Bactoscan less than 5,000 impulses and a cell count less than <100,000 cells/ml.  Keeping abnormal milk out of the bulk tank is still best done by examining foremilk and we will adhere to our legal obligation until such time as sensor technology is allowed and effective. Abnormal milk can be minimised by achieving a low incidence of clinical mastitis. Keeping cows clean and dry in our sand-bedded cubicles should reduce our coliform infections and prevent almost all of our Str. uberis mastitis.  We will manage the other forms of mastitis by rigorous adherence to the Five-point plan, especially teat dipping and dry cow treatment of all cows.

We have presented a summary of what we aim to do and why.  Many others, not least in the UK, will have contrary views. We are currently seeing nationally a significant investment by dairy farmers, unfortunately fore the wrong reason (FMD) and this may be being accompanied by wrong, at least in the medium to longer-term, decisions on refurbishment, updating and investment.  Much of what is happening is a product of not learning the lessons in biosecurity, quality management and socio-economic changes.  Time will tell what are the better strategies.  Who will be here in 3-4 years to show which systems are successful and have survived?
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