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Summary


Sustainability of milk harvesting twice daily for the New Zealand national herd is queried Once-a-day milking must be seriously examined as a means of reducing labour problems and production costs


Highly efficient batch milking systems have been evolved in New Zealand but there are limits to future improvements in labour productivity


Improvements in New Zealand milking machines have been small and have added no significant improvement in cow monitoring and management


Automated milking with robotic systems is now a commercial reality in Europe and replaces milking labour on more than 250 dairy farms


New Zealand needs to explore the possible application of robotic milkers within extensive pasture feeding systems


Is it likely that in 20 years time, given the escalation of technology and its impact on society, we can sustain the mechanical chore of manually harvesting the nations milk twice daily with current methods ?





Looking back


Harvesting the raw product for the New Zealand dairy industry is a labour intensive process which dominates life-style and work patterns on dairy farms. In contrast to the highly automated processing/manufacture sector, out on the nations’ farms there exists an army of some 22,000 people who harvest the raw milk, twice-a-day from each of the 3.2 million cows. The logistics of this are impressive, with about 1.5 billion individual cow-milkings being carried out each season involving perhaps 25 million person-hours across 14 000 farms. Since labour demands and costs are high requiring labour to be thinly spread across all farm operations, the milking process must be as efficient as possible, achieve the highest standards of milk quality and, as a rule of thumb, must occupy no more than 4 hrs/day. 


High efficiency batch milking has therefore become the New Zealand standard with labour efficiency often achieving milking through-puts of 200–250 cows/person/hour. On a world scale this milking management efficiency is unique . We are all well aware that it is achieved through an absolute minimisation of the “processing time” per cow, often with no more than the 5 – 6 seconds required for cluster attachment. In many countries the per-cow processing time involves washing the udder and teats, squirting foremilk from each teat for examination and then drying of the teats with individual paper towels, and taking a minute or more per cow. In the current New Zealand scenario this would add about 10 minutes to row times in herringbones and would cause major declines in the speed of rotary systems.


This situation of rapid batch milking with minimal handling of teats and no washing, which has become necessary in New Zealand herds to handle large numbers of cows per labour unit, has also had an impact on the milking characteristics of our cows. Over the past 20 years selection pressures appear to have produced a unique New Zealand strain of cow which has an adequate milk ejection and milk flow response to machine action. 


Simple low cost herringbones have developed as the milking system of choice in New Zealand, comprising at least 85% of dairy designs. Rotary systems were introduced in New Zealand during the 1970’s but appear to have remained at about the 10% adoption level. Little has changed in the last 20 years in respect of dairy configuration but there have been big improvements in layouts, ergonomics, fabrication materials and generally in making the farm dairy more user friendly to both cows and people.


Milking machines used in New Zealand dairies have changed very little over the last 30 years in terms of their mechanical function, automated aids or the facilities provided for monitoring cow performance.  Certainly cosmetic changes have been introduced, in the area of milking systems and components, but it is my view that farmers have been the victims of marketing of superficial technology.  The levels of automation in the milk production area of the New Zealand industry are primitive, compared with those in the processing/manufacturing sector. 


Despite high efficiency of labour utilisation, milking cows is viewed by many as a less than attractive occupation and this will increasingly be so in the accelerating technology of a knowledge based society. We must ask the serious question as to whether manual milking of cows twice-a-day is the way things will be done in twenty years time. Looking backwards, little has changed. Given the technology drag on society, will this continue to be the case ? 


The dairy production sector is today in a situation where on-farm milk harvesting:


continues to be highly labour intensive


dominates lifestyle and labour use


depends on high efficiency batch milking


minimises the attention time per cow


uses dairy designs which are highly efficient for batch milking


uses milking equipment of virtually unchanged design


has almost no automated aids


depends on a herd testing system of traditional design 


This paper seriously questions how sustainable this situation is in the face of a society which is rapidly changing in terms of lifestyle and expectations of technology, where there is continuing demand for increased labour productivity and reduced costs on-farm. It is exactly these conditions where automation in many other industries has proved to be the solution. I suggest that the dairy production industry is facing the cross-roads with the prospect of ongoing cost-squeezing, and there is a desperate need for thinking outside of the square.





 Looking forward


Milking less often


One milking management strategy which has the potential to immediately halve the labour commitment to milking cows is once daily milking (ODM). However, to most people the concept immediately conjures up images of $$$ going down the drain and lazy days at the beach. Indeed, many experiments have been carried out on ODM to measure the milk production losses, which, depending on the paper you read vary in the range 15 – 30%. It is known that in research herds milking intervals can be stretched to 16h : 8h without any impact on production.  This being so, the labour commitment of the industry revolves around the 8 h component and how it may be reduced to give a single 24 h interval. 


Some experiments have shown that while cows give lower milk yields when changed to ODM, they either better conserve or put on condition (Woolford et. al., 1985). However, there are no research data exploring the impact of ODM on feed intake.


 	Perhaps we should be evaluating the production impact of ODM on a per-hectare basis, looking at the option for off-setting per-cow losses by using a higher stocking rate ? Further, we could be looking at selecting cows for ODM, looking for bull and breed effects and building a national herd which can be milked once a day rather than twice a day. A parallel to this situation can be found with pre-milking stimulation. Farmer plus sire-proving selection for production over several decades on NZ farms appears to have resulted in a New Zealand strain of dairy cow which does not need manual pre-milking stimulus. I suggest that we need to move on and shift our sights towards generating the New Zealand “ODM cow” and that controlled farm systems experiments need to be set up to examine the effect of ODM on a per hectare and EFS basis. 


The opportunities offered by ODM would vary widely between farms. Typical scenarios may include:


More effective use or reduction of paid labour


Increase herd size/labour unit


Use of smaller milking systems with split herds


Sharing of milking equipment or operators among adjacent farms


Reduction of herd walking distances


Off-farm employment


In more general terms, I suggest a move to ODM could dramatically improve the sustainability and profitability of the New Zealand dairy production system.





More efficient dairy and machine designs


What do we mean by efficiency ? In terms of cow throughput, there appears little scope to improve on current milking throughput in batch milking systems. Throughput is determined by the work routine (movement + attention time per cow) and the machine time. In NZ systems the work routine has already been paired back to the absolute minimum to achieve high through-puts per labour unit. No-wash/strategic-wash cow preparation is now widely used, and in many rotary systems the attention time per cow would be little more than the 6 seconds required for cluster attachment.  In short, New Zealand has carried high throughput batch milking to its ultimate limit. Other than using larger platforms with an associated increase in capital cost, there is little scope to increase the milking throughput of current rotary systems; similarly, the efficiency of New Zealand herringbones is near optimum.


In the context of milking machines, useful increases in milking speed are only possible by radical design changes such as those embodied in the Ruakura Milk Harvester (RMH) (Woolford and Sherlock, 1987) wherein the milk and air are separated at the claw. This design concept eliminates the vacuum loss in conventional milking machines, which arises from the two-phase flow of air and milk in the long milk tube and in some cases in the main milk pipeline.  The separate milk transport used in the RMH means that the milking vacuum remains constant during peak milk flow and this has been shown to reduce cluster-on time by 25%. The speed of separate milk transport machines has the potential to allow the same throughput to be achieved using smaller dairies.


Another aspect of milking efficiency is the level of cow monitoring which can be achieved to ensure individual health and productivity can be managed as herd sizes increase. In the high throughput batch milking situation, we have made little progress in this direction other than with basic technology. 


In the vast majority of New Zealand dairies operators have no idea of the yield of individual cows on a day to day basis since there is no in-place metering. This results in poor management of heifers at calving and uncertainties in managing drying off. Further, mastitis detection in large herds can be a time-consuming chore. Automated monitoring of udder health using in-line conductivity systems is technically possible but has not yet found cost-effective implementation on farms.


I suggest that there is enormous scope for the implementation of automated cow monitoring. It requires the development of cost effective technology and a change in mind set on the part of both farmers and manufacturers. I also suggest that much of the new international technology for milking and for cow-management systems, is aimed at markets which have a much higher cost structure than we have in New Zealand. In other words, imported milking technology is likely to be expensive.


 


Automatic milking


Automatic milking using robots is now a reality in Europe and needs serious consideration in New Zealand. Currently there are more than 250 herds in Europe which are milked automatically by robots. The technical problem of accurately and reliably attaching teatcups to cows without human intervention has been solved. Robotic systems are commercially available and at least one system is being built on assembly lines in both the Netherlands and England. On visiting these robotic farms it makes a huge impact to see how milking has literally become a background operation. Most of these farms do not have backup milking parlours, they are completely dependent on the robotic system. This is technology which New Zealand farmers cannot afford to ignore and which is likely to progress. We need to explore options for adapting robotic systems for use on New Zealand farms even though at present the cost factor is massive.


It is certainly a fact that farmer “affordability” of expensive robotic systems is propped up by a highly subsidised milk price in European countries. However, the cost difference between current “low cost” New Zealand batch milking systems and the European robotic systems is not as large as might be imagined.


One of the key factors in the successful application of robots in European systems is the ability to spread milking over a 24 h period. Quite different to the NZ 2 hours maximum, cleaned up and home for breakfast concept!! In contrast, the robot unit works continuously for around 22 h per day with cows continuously circulating from the feeding area through the robot. Cows are identified when they approach the milking stall and if they have been milked within the last 5 h are denied access. Basically cows decide for themselves when to present for milking and over a 24 hr period in these systems each cow is milked at least 3 times. Part of the cost justification for robots is based on the extra per-cow milk yield which results from milking cows more often while feeding them more.


The operating components and principles of the “Lely Astronaut and the FullWoods Merin” robots are illustrated below. The attachment process including automatic teat cleaning takes up to 90 seconds and appears to be extremely reliable. These are modular units and one module has the capability to carry out 160 – 180 milkings in 24 hours.





�


Robots in NZ herds ?


Robots are currently very successful in a situation where cows are housed and fed close to the robot unit. Costs of the technology are high but are partially offset by lower building/site costs and probably other factors which are difficult to quantify in dollar terms. Currently, it is feasible that a herd of 500 cows could be milked once daily using 3 robot stations, such a system costing about $925 000. 


Table 1 Cost comparison of a batch milking rotary and a 3 station robot, both set up to handle 500 cows.





Rotary dairy of 50 bails(1)�
�
3 station robot system�
�
�
$�
�
�
$�
�
Building�
135,000�
�
Small building to house robot units�
25,000�
�
Rotary platform�
88,000�
�
�
-�
�
Milking machine�
106,000�
�
Robot arms/milking machines/computers�
870,000�
�
Auto cluster removal�
75,000�
�
�
-�
�
Concrete yarding�
28,000�
�
Small yard & movement area�
10,000�
�
Yarding pipe-work�
20,000�
�
�
5,000�
�
Electrical�
17,000�
�
�
7,000�
�
Plumbing�
11,000�
�
�
5,000�
�
�
�
�
Compressed air�
3,000�
�
�
�
�
�
�
�
TOTAL COST�
480,000�
�
�
925,000�
�
                      System features�
�
Cow milk yields�
no�
�
�
yes�
�
Quarter milk yields�
no�
�
�
yes�
�
Quarter udder health �
no�
�
�
yes�
�
Selective qtr-milking�
no�
�
�
yes�
�
Auto cluster removal�
yes�
�
(Quarter take-off)�
yes�
�
Auto teat spraying�
no�
�
�
yes�
�
Auto teat cleaning�
no�
�
�
yes�
�
Targeted in-bail feeding�
no�
�
�
yes�
�
Management software�
no�
�
�
yes�
�
(1) Financial Budget Manual 1999, Lincoln University.


This contrasts with a 50 bale rotary which can batch milk 500 cows twice a day at a capital cost of around $480 000 (Table 1). However, there is a major difference in the level of the automation and monitoring, one being labour intensive with no automation and feedback, the other involving minimal labour with a high level of cow monitoring and feedback. Thinking outside of our traditional milk production concepts, I suggest that this scenario needs serious consideration. Given that the commercial expansion of robots has all happened in the last 2 years, costs can be expected to decrease as production levels increase. Other countries are adopting the technology and it could be argued from other parallels in other agricultural/animal production sectors, that those able to automate are those that survive. 


Accepting that there is a major cost issue, the real problem in the NZ scenario is generating the cow traffic through the robot from a large area of pasture. This is where we need a lateral approach to re-thinking our systems. There is no way that current milking robots could be implemented in the batch milking systems that we currently use. However, there may be some prospect of implementing robots if milking could be spread over 24 hours with a continuous flow of cows through the unit.
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