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Wintering systems that protect soils and pasture production, allowing high milksolids production, are important to the financial viability of all dairy farms. As dairy farming expands away from the forgiving volcanic soils of the Waikato and Taranaki, the importance of good wintering systems has been given increased prominence. A combination of increased herd sizes, increased stocking rates and a run of wet winters has heightened awareness of winter management all over the country.

There is also increased concern about the environmental effects of dairy farming on waterways. Farmers need to be aware of the perceptions of their farming practices, relayed to non-farmers by the visual appearance of their farms and its surrounds. Putting in place systems that show good environmental performance is also important for the long-term success of dairy farming.

What are the consequences, costs and benefits of wintering systems?

Impacts on soils and pasture yield

Damage to soils and plants due to either trampling or machinery will reduce soil porosity and pasture growth rates.  These effects are most noticeable when severe pugging occurs in winter. Research in the Waikato compared pasture growth rates following severe pugging and found large reductions in pasture yield (Figure 1). 
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Figure 1: Relative percent change in pasture production following a single pugging event on the Te Kowhai, Horotiu and Hauraki soil types. (from Ledgard et al, 1996).

Although the experimental conditions were not identical for all sites, it appeared that some soil types were more susceptible to treading damage than others. Research in Taranaki compared winter grazing systems, illustrating the advantage of on-off grazing compared to 24 hour grazing and strip grazing with no back fencing (Figure 2). 
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Figure 2: Effect of grazing duration on pasture regrowth following a winter grazing. Data from Thomson et al, 1993.

More recent research in Southland shows that treading can cause reduced pasture yield even during the milking season (Figure 3). In this experiment the effect was greater on the Otikerama soil type than on the other soil types on the farm. Several important points emerge from these results:

· Pastures, even those on volcanic ash soils, can be damaged by cattle   

            treading.

· Pastures on some soil types are more susceptible to damage than others.  

· In Southland and South Otago, pastures on Pallic and Recent soils are 

            damage prone, while pastures on Brown soils are less prone to damage.

· Pastures on wet soils are damaged more easily than on dry soils, 

            demonstrating the importance of good drainage for protecting soil  

            structure.

Soils and pastures recover over time. However, damage can slow drainage rates, making soils wetter and more susceptible to damage in the future.

Figure 3:  Effect of percent of grazing time in the milking season on pasture yield in Southland (from Drewry and Paton, 2000).

Comparing the experimental results with survey results from Southland and South Otago (Drewry et al., 2000) shows that many farms have soil properties indicative of treading damage and yield reduction.  This is despite 70% of farmers wintering off-farm.  This confirms the importance of management during the milking season as illustrated in Figure 3. Farmer experience in the Waikato suggests that farmers find the early spring the most difficult to manage with the combination of multiple mobs (drys, springers, colostrum cows, milkers), wet weather and high workload (Tarbotton et al, 1998).

What is the cost of pasture damage?  On a typical Southland farm growing 12 000 kg DM /ha and milking 2.5 cows /ha, a 10% yield reduction over the whole farm represents 1200 kg DM/ha. The cost to the farmer of this lost feed will depend on whether the lost feed is replaced or reduces production. The lost feed might be the equivalent of:

· $84/ha of urea, assuming a response rate of 10 kg DM/kg N and 70c/kgN

· $180/ha of off-farm grazing, assuming a cost of 15c/kg DM.

· $288/ha of lost annual production, assuming a conversion rate of   

                    60gMS/kg DM and a payout of $4/kg MS

· $480/ha of lost autumn production, assuming a conversion rate of 100g   

                    MS/kg DM and a payout of $4/kg MS.

Individual farmers will develop systems that suit their farm and budget to achieve these gains. The key to success is simply to reduce the time cows spend standing on wet soil. Options to achieve this include:

· Off-farm grazing

· On-off grazing and use of stand-off pads

· Wintering barns

· Utilisation of drier, free draining soils for grazing during wet periods in    

                     winter and spring.

· Providing effective soil drainage.

However it is calculated, the cost of lost production due to treading damage can be significant. The importance of the ‘feed supply barrier’ to increasing milk solids production on highly stocked farms is well known, and farmers are investing considerable time and money to make more feed available. Reducing pasture damage may be the cheapest means of increasing feed supply on some South Island farms.

Where pugging damage does occur, research has found that a number of options will speed up recovery of pastures. These include spelling the pasture (eg. for silage), oversowing and harrowing in ryegrass seed as soon as the soil is dry enough, sub-soiling and cultivation with 

re-grassing.

Effects on waterways

The effect that wintering systems have on waterways comes down to farmer control over stock, effluent and runoff. Stock will physically damage a waterway if they have direct access to it. This includes bank damage, sedimentation and removal of shading vegetation. Dung and urine can get into waterways directly or in surface runoff. Sediment can also be carried from paddocks into waterways in surface runoff. Excessive nutrients and sediment in waterways reduce clarity and increase weed growth. The incidence of faecal pathogens in waterways is also increased where dung is deposited in waterways directly or in surface runoff.

Cows wintered on a riverbed or with access to waterways have large impacts, at least locally. In this situation the farmer has abandoned control and has little means of preventing waterway damage and contamination.

Cows on forage crops and pasture lead to increased risk of leaching and surface runoff. These effects can be reduced by careful on-off grazing and the use of temporary grass buffer strips alongside stream channels. Fencing of the waterway to exclude stock treading of the stream bank and channel is an easy and effective way to minimise nutrient, sediment and pathogen entry into water.

Cows on feed-pads allow the farmer total control of animal behaviour and effluent.  However, the amount of effluent produced in one day by a herd on a feed pad is similar to a week’s output from the farm dairy during the milking season. If effluent is allowed to reach waterways or leach into soil then the potential for contamination is high. With wet soils, effluent irrigation in winter also carries risks of contamination so adequate storage facilities and careful irrigation management will be required. In practice, a sensibly managed feedpad system should produce much lower waterway contamination than grazed pastures - simply due to lower soil disturbance and some control on effluent timing and placement. 

Feed-pads with adequate effluent storage facilities also allow for flexible grazing management during the wet spring conditions often experienced in Southland and South Otago.

The visual environment

Recent work by Di Menzies has shown that off-farm people form a view of the environmental impacts of farming based on what they see. These views are supported by Marise James’ report from her recent overseas visits reported in the Dairy Exporter (May/June 2000).  

Negative sights include:

· Cows in waterways

· Cows in mud

· Dead cows

· Slinks on the roadside

· Weeds

Positive sights include:

· Green pastures and snowy mountains

· Fat cows

· Tidy farms

The ecological impacts of these visual signs might be small, but the image presented is important. It is in the interests of all farmers to visually demonstrate care for their stock and the environment and their respect for the consumer. In some cases this means removing the negative image. Cows die on farms, but they don’t need to be left on the roadside. A metre high winter crop being grazed by cows looks very different viewed from the un-grazed end than from behind the cows. In other cases, changes in practice will be required as the dairy industry moves towards including environmental issues as part of quality assurance.

Summary

Good wintering systems have many complementary environmental and economic benefits. Avoiding mud and keeping cow effluent on the farm are two critical components to management systems. Good management should also consider the image presented to the public by what they see happening on farms. Maintaining and enhancing the positive image of the dairy industry is an important part of adding value to New Zealand milk product, and should be a priority for farmers.
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Workshop summary

Damage and compaction.  Reduction in growth is not only caused by disturbance in the

soil profile but also the destruction of ryegrass plants. Pasture damage at 10% will still

have an economic effect even though the damage may be hard to see with the naked eye.

Visual pollution. The roadside sight of cows standing in mud for periods, even though fully fed, is a concern for people who may not understand the system. The aim is to promote the “ideal” of fat cows on tidy green farms.

N leaching.  Stocking rate is the significant cause. As stocking rate increases the N leaching due to increased urine production also increases. A urine patch can contain up to 1000 kg N/ha. Higher rainfall will dilute the concentration of N in the groundwater.

Discussion summary

Avoid pugging at all costs 

Tips include.

· Stand cows off pasture (use races, yards or waste areas). This includes milking cows 


        in severe conditions. 

· The use of feed pads and winter crops.

· Graze off in winter so they cause damage on another property.

To avoid visual pollution

· Have dead cows/slinks picked up inside the farm gate. Plant hedges on road frontages.

· If feeding a crop next to road, feed the crop part of the paddock next to the road last.  


    This means passing traffic will see only cows across a crop.

N leaching and erosion

· Grazing cows off in the winter will reduce N leaching as this is the time were then is

     the greatest risk of leaching

· On cultivated slopes adjacent to waterways, consider leaving a 2 m strip of grass to 


         act as filter to pick up any loose soil that is washed down the slope.

Future challenges

· What is of the greatest benefit ‑ fully feeding cows or reducing pasture damage in   

               spring?

· How to change behavioural characteristics of cows so they don't create damage by   

               walking around the paddock (e.g. can this be done by feeding silage to cows first   

               before pasture or giving them shelter).
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