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On 11 June 2001 the “first ever” completely automatic milking of a dairy cow took place in New Zealand, a ground breaking event. It signalled startup for the Dexcel “Greenfield Project,” a new look at milk production and harvesting systems with the potential to seriously challenge our current mindsets. 


In Europe, some 1000 herds are now milked with automatic milking systems (AMS), and at least seven major milking equipment manufacturers feature an AMS in their product range. The technical problem of attaching teat-cups to cows has effectively been solved. Issues on trial in Europe now are cost, reliability and support infrastructure. The massive R&D investment of these companies in AMS clearly signals a confidence that this could well be the direction for milk harvesting in the future.


The “Greenfield Project” was initially funded by Agmardt and Dexcel, to explore innovative strategies for using AMS in extensive grazing systems such as we operate in New Zealand. This programme is all about redesigning the dairy farm system from the ground up, to take advantage of AMS technology and also examine the feasibility of new introducing new sensing and milk technologies to our milk harvesting process. It is not about plugging AMS into existing farms. Recently the project has secured funding from the Foundation for Research Science & Technology. 


The project is a joint venture with “Sensortec,” a New Zealand based company with the business of developing in-line sensors for milk components and quality, and who have made the AMS unit available for the project. Prior to drying off in May 2002 the project had expanded to milking up to 42 cows on 10 ha (a prototype sized unit) using the Fullwood “MERLIN” automatic milking system. Over the winter period cow numbers were reduced to 11 milking cows, empty cows that were carried over the winter in the system. 


The aim of the project is to devise systems for generating cow traffic from remote pasture through a single stall AMS that operates on a 24 hour basis. European systems invariably implement AMS units within housing systems and feed high levels of concentrate feed, little pasture feeding is involved. The Greenfield farm is currently laid out with radial subdivision allowing cow traffic via a dual cow-highway system to and from the AMS. The logistics of moving around the farm and through the AMS look the same to the cows regardless of where they are in the rotation. A small amount of concentrate feed is dispensed in the robot as an incentive to enter the stall, but they also appear to learn rapidly that the way to a new break of grass is via milking in the AMS. 


Progress over the last 12 months has been quite remarkable, particularly in terms of cow adaptation to the system. Cows are very smart but they operate on a different timescale to we impatient humans! Cows learn the system within seven days, provided the humans involved adopt a hands-off approach as far as possible to let the cows experiment in finding their way around the gates and races, or to copy what their herd mates are doing. The small herd milks itself on a 24 hour basis, cows transiting to and from pasture via the AMS unit. The cows drive the system at their pace and are closely monitored in terms of their movements and behaviour. 


One strategy being considered is to increase the cow handling capacity of the AMS by milking cows less than twice daily. It is estimated that the maximum throughput of a single AMS stall is about 154 cow-milkings in a 24 hour period. If we want to milk 2X/day, this means a capacity of 75 cows per unit. We plan on aiming for an average of 1.3 milkings/cow/day which gives a capacity of about 115 cows. Further down the track, this cow capacity will affect the economic viability of the AMS farm concept.


Increased milk solids production per cow is another helpful strategy. This also reduces AMS costs on a per cow basis and makes the future economics more sensible in the New Zealand scenario. Quite a different scenario to that being pursued in Europe where the aim is to milk cows more often. 


The eventual aim on the Greenfield site is to scale up to harvesting milk from 230 cows through two MERLIN AMS units. 


AMS is serious and effective technology that New Zealand cannot afford to ignore given the likelihood of increased labour problems over the next 10 - 20 years. There are numerous industrial models for robotics replacing expensive and repetitive manual tasks to achieve major improvements in production efficiency. Milking cows, New Zealand style, in 2002 is currently far removed from such models.


To date the Greenfield project has demonstrated the feasibility, on a prototype scale, of automatic milk harvesting in an extensive pasture grazing system. Automatic millking is up and running in New Zealand, it is a fact, not a fantasy.

Workshop summary
Background


Murray is the principal senior scientist for Dexcel research; a scientist for 30 years involved in milk harvesting research and heads up mastitis research.  Currently heads research on the fully automated milk harvester at Newstead.

Presentation summary

· There is currently a labour shortage in the New Zealand dairy industry and milk harvesting is the most labour intensive job with 1.5 billion cow milkings per year (at a cost of $230 m/year).

· Two options:

· Reduced milking frequency.

· Automation versus robotics.

· The system currently milks 41 mixed breed cows on 10 ha on average 2.3 times per day. The system can cope with 154 cow milkings per day.

· 3 times per day
51 cows

· 2 times per day
77 cows

· 1.3 times per day
115 cows

· The most efficient operation (to fully utilise the machine) appears to be at 1.3 times per day. The effect on per cow production should be minimal but the ideal will be to produce cows that can cope with 18 hour milking intervals.

· Positives:

· 0 incidence of clinical mastitis

· 0 incidence of lameness

· Average 3.4-person hours/day

· Negatives:

· Someone on call 24 hours per day (average call outs = five times per week).

· High level of technical expertise in support.

· Training the animal requires a change in human attitude.

Discussion summary

· At a cost of $250 000 it is not currently viable to operate commercially. However, technological improvements should reduce the cost as well as off set many of the cost savings e.g. labour, animal health etc.
· Murray expects that with the rapid improvement in technology that the new system could become commercially viable within the next five years.
· It takes between two to seven days to train an animal to fit into the new system. Little difference between cows and heifers.
· There is a significant change in cow behaviour; animals are less stressed and are quieter to handle.
· There needs to be some focus on feed utilisation with the layout of the system in relation to there access to water and fresh feed.
· Automated milking is a case of “inevitable eventuality.”
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