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Tree planting and landscaping

Southland has a diverse landscape, which includes mountains, hills and plains. The down lands and plains of Southland are made up of fertile soils capable of intensive pastoral farming. A well-planned and appropriate tree planting is critical for intensive farm operations and also for the sustainability of our natural resources and to complement our natural landscapes. 

This paper will cover, the benefits of shelter; preparing a planting programme for your farm; recipes for successful tree establishment; and marrying the aesthetics and the functionalities of farm planting.

Southland’s latitude 45° south is halfway between the equator and the South Pole. The 46th parallel runs through the middle of Southland, so dairy farmers in the North Island are closer to the equator, while dairy farmers in Southland are closer to the South Pole, a fact not lost on some of us over the winter period. Southland has a maritime climate, reliable rainfall and a strong southwesterly influence from the southern oceans. We divide Southland into three exposure zones for tree planting.

The coastal zone includes areas around Te Waewae and the Southland plains below Lochiel, are influenced by strong salt laden winds. This determines what sorts of trees can be grown. The intermediate zone includes the majority of the Southland plains, and are an area which experiences reliable rainfall, doesn’t have too many out of season frosts and a wide range of tree species can be grown there. The inland zone, which is basically north of the Hokonui’s and Tarangatura’s, including the Te Anau Basin, the Castle Rock / Mossburn Basin, Waimea Plains, Riversdale areas, is characterised by hot, dry nor-westerly winds in the summer and out of season frosts can occur any time of the year which limits the types of species you can grow in that area.

An understanding of which zones you are in enables a tree planter to select species that can handle these sites. It’s an important concept that we will come back to. 

Windbreak shelter planting

Some of the fundamentals of windbreak tree planting in Southland are:

· Height - The taller the tree, the further the zone of shelter extends into the paddock. We work on a two metre high belt reducing wind speed for up to 20 to 30 m out into the paddock.

· Length - Shelterbelts should be as long as possible. Try and avoid gaps. The velocities of wind increase through gaps and around the ends of windbreaks, so the longer the better.

· Orientation - Shelterbelts should be at right angles to the prevailing winds to give maximum protection.

· Permeability - Permeability is porosity or openness of the windbreak. A windbreak should filter rather than present a dense barrier to wind. The zone of shelter for filtered wind extends much further out over a paddock than shelter from a dense belt. A dense belt gives very good shelter immediately down wind but turbulence increases quite quickly out into the paddock.

The benefits of shelter or tree planting on the farm

· Increases pasture production - It is reported that up to 10% increased in dry matter 


  production occurs, especially in drier regions, so in places like northern Southland  

      and Canterbury, there is an increase in pasture production from well-planned shelter.

· Improved stock performance and welfare - Stock will obviously perform better if 

      protected from wind chill and shaded from excessive summer heat. 

· Reduces soil erosion - Trees reduce wind velocity so cultivated soil is less likely 

      to blow.

· Improves capital value - Trees enhance biodiversity values. They’re good for the 

   birds and the bees.
· Provides sources of timber and firewood can be obtained from shelterbelts and wood lot  plantings. Trees create a pleasant working environment and enhance amenity values. Riparian plantings, planting around watercourses which stabilised stream banks, shade, water and keep the water temperature cool are beneficial. Trees in the riparian zones mop up nutrients and bacteria and mitigate the effects of land use on the aquatic ecosystem.

Windbreak design

There are a multitude of windbreak designs but the most preferred by the dairy farmer is the single row belt. There is always a consideration needed to giving up productive land to grow shelterbelts. A single row belt, four metres wide is the recommended spacing between fences. This occupies 0.4 ha/km of shelterbelt. Usually in Southland we advocate north / south rows are planted with evergreen species and east / west belts with deciduous species, to minimise winter shading. However there are situations in coastal zones where east / west belts need to be evergreen to stop some of the cold salt-laden winds. 

Cost of a single row shelter and a two wire permanent electric fence to protect them is about $3 per metre. Four metre spacing between fences protects young trees and gives them room to grow and any material from side trimming operations can fall down within the fences. While people think four metres is a big area for a single row of trees, it’s surprising how quickly that area gets filled up with the tree. If the fences are too close, stock can lean over and eat them. Also the trees tend to grow out over the fences and create bare ground on the paddock side of the fence.

In-row spacings. We recommend two metre centres. The reason for this is trees tend to join up more quickly thus providing quicker shelter. The other important factor is that each individual tree presents a smaller sail area when it’s in competition with its neighbours thus preventing the likelihood for instability and getting blown out.

How to design a shelter plan for your property

How do we relate the basic principles to a plan for our own property? First of all, what you need is an aerial photograph or map (Environment Southland and other regional councils throughout the South Island will have up-to-date coloured aerial photographs of your property.). What you need to do then is start putting on a legend. The important points are:

· putting a north point.

· having a distance scale.

· indicating the direction of the harmful or prevailing wind.

· showing property boundaries.

· showing water courses.

· showing the fence lines.

You can put a whole host of other things on the plan things like water lines, underground cables, soil type boundaries, where the existing shelter is or where areas of natural shelter might be. Based on this template, you can start working out where you might put plantings, whether they be shelter plantings, riparian plantings or wood lots. 

I strongly recommend a plan because by putting your plantings on the plan you can do costings and budget and prioritise those areas for your tree planting. 

The recipe for successful tree establishment

Match the species to the site - There’s no point in growing trees that can’t stand wet feet in poorly drained soils. Remember the shelter zones I mentioned earlier. In the coastal zone the species used are native plants that grow naturally in these areas and can handle high salt (Akeake and flax). The eucalypt is another tree which is very salt tolerant is very good in the coastal and intermediate zone but not for right on the coastal edge but a wee bit further inland. E. cordata is a tree that can grow in belts up to 16 -17 metres in ten years. It is a fast growing tree, holds its branches to ground level, has a winter flower full of nectar and is good for the birds and bees, particularly tuis and bellbirds. The intermediate zone, is the area where a wide range of species can be grown. A wide range of eucalypts, poplars and willows, western red cedar and English broadleaf trees. For the inland zone the hardy pine trees (Corsican pine, radiata) and some of the cold hardy eucalypts like gummy eye, rod way eye, gorsesens are suitable.

Stock proof fencing - For successful establishment don’t put in hotwires and tape, put up a permanent electric fence.

Some form of ground preparation or deep cultivation - Just as you’d work up soil to a fine silt before sowing seed, some form of cultivation is good for establishment. The best is deep ripping with a winged ripper and is absolutely essential for compacted soils or those with a pan. It allows roots to develop and penetrate quickly which improves survival and stability. A deep cultivation is best carried out when the soil is dry in the summer and the autumn. Plant into the rip. These rips will last five years or more so if your planting programme is going to take several years you can rip the whole farm in one go. 

For successful establishment relief spraying or eliminating competition for the newly planted seedling - It is extremely important. Poor attention to this detail is probably the main reason for failure. The basic recommendation is to spray good spots before planting with something like Round-up, perhaps with a little bit of Burstel added to control broadleaf weeds. Post-planting, after the trees have been put in, with Galant and Versatile. This is very important.

There are a lot of nasties out there waiting to eat your newly planted tree seedlings, (e.g. hares, possums, rabbits). You should be aware of them. You can reduce their effects by things like night shooting, trapping, bait stations, tree protectors, and tree repellents that can be put on in the nursery. The key with pest control is regular observation. You need to look at your newly planted trees on a regular basis and if anything is eating them act quickly. 

These above points are the basic ingredients for successful establishment. You must also be aware that down the track most trees require some sort of maintenance, commonly side trimming. Trees will always grow branches down wind. Heavy branches down-wind if left, can create bare ground or can pull the tree over and decreases porosity, so regular maintenance like side trimming is recommended.

Landscaping 

How our landscape will look in one hundred years depends on what you as farmers do now. The preceding section covered the functional parts of the farm planting we need now to add the “feel good” bit.

Use nature

Straight-line shelterbelts in rectangular paddocks may be functional but it forms an unnatural grid pattern across the countryside. We need to explore ways to lessen this grid effect. Understanding of natural processes of the land is needed. Nature has her patterns, so to create naturalism we need to follow these patterns in our development. 

The natural patterns in the landscape are stream margins, contours of gullies terraces and banks and changes in soil types and drainage systems. To lessen the grid effect we can follow the contours of land with fences and we can link shelter to awkward corners - wetlands or wood lots. We can use steeper gullies or terrace spaces for timber production and we can plant paddock junctions. We can use individually protected trees on fence lines - very easy and simple with a hotwire off it. We could use a system of planting individually protected trees in front of a windy gateway so you’ve got shelter there. To reduce the funneling effect, you can help by planting on the windward side.

Choose species according to soil moisture and soil type. On bony knobs and wetter hollows use a different tree. This ensures the right plant in the right place as well as adding diversity and creating a visually attractive landscape. You can use trees to create patterns in different height and shape with columnar trees, more rounded trees, evergreen and deciduous. Try to avoid rows of yellow conifers, because they draw attention just like a row of white baleage. Yellow conifers should be used sparingly among other green trees - a little goes a long way. You can use the seasonal patterns to achieve colour changes by making space for extra deciduous trees. 

Wood lots 

With wood lots, follow the natural landforms. Avoid straight lines that do not fit with the landform. Plant along the contour and not straight up and down the hill. You can soften the dark green edge effect by using a mix of trees around the edges of woodlots. In wetter gullies poplars can be used because they will grow better than production conifers, whether it’s pine or Douglas fir or whatever. It also adds to the naturalness by following the natural pattern of the gully system.

Eucalypts can usefully be planted as an edge because they will help retain and hold back the branches of pines. 

Riparian areas

Because streams need to be fenced off to prevent stock getting in to them and to provide a filter for nitrate run-off, we should use them as part of the natural shelter system. Plant on the north side to provide shade over the stream and helps maintain a cool water temperature for aquatic life and reduces weed and algae growth. Preferably use poplars and willows as the tall trees. Alders are not recommended because of the potential for seed moving down the creek and creating problems downstream. Natives can be used to form a shrubbery understorey, and we can add deciduous trees for example oaks for autumn colour.

Wetlands and wildlife habitats

Choose trees that suit the site conditions. Most pond areas are in an exposed space, so your tree has to be able to handle that. In all-round wetlands you both have wet and dry spots. Again, choose the tree to suit the site. Tall trees can provide a background and shelter for ducks and other trees. Leave flight paths clear for wildlife and use one or two species as the dominant tree and add a few others for variation. If you use a great mix, one of this and one of that, it looks a real nothingness. The aim is to get the whole place linking together, predominantly through use of one or two species. Think of tree shape and use mostly rounded form trees. Columnar trees can be used for accent. Low shrubby natives and tussocks provide margin cover for ducks. Leave open spaces for loafing areas in the warm spots if you want to attract wildlife. They will hang around in a warm grassy spot.

Farm buildings

Farm buildings should preferably be painted earthy colours rather than having shiny corrugated iron. Use trees to screen and soften a building, preferably tall enough to peer over the top of the roof. There is no need to plant too close to the building. You can add a few more shrubs and quickly end up with a screening effect. 

Conclusions

 Remember you may be planting for yourself, but your efforts, both good and bad, will be visible for generations to come. It takes the same effort and cost to plant in sympathy with the surrounding land as it does to make a hash of it. The well-planted landscape is both functional and a great place to be; it looks after the environment by being good for the soil, the air and the water. It’s good for your bank balance and personal health by increasing pasture production and animal health by creating a pleasurable place to live. In other words, trees are an essential part of a sustainable farming environment.

Workshop summary

Background summary

Gary Morgan works as a soil conservator with Environment Southland. He has been

involved with them for 20 years, and his primary focus is on tree planting and soil

erosion control.

Arne Cleland owns Pukerau Nurseries, and has been involved with that for 23 years. He

is primarily focussed on the growing of trees / plants, landscape design and contracting

work around the development of the landscape.

Presentation summary

· Southland has three zones for tree planting ‑ Inland (dry, NW winds, out of season frosts), Intermediate (reliable rainfall, not too many off‑season frosts), and Coastal (salty, coastal winds).

·  It is important to understand the zones in order to select trees that can handle the conditions.

· Principles of shelter ‑ height of trees, length of belt, plant at right angles to prevailing winds, permeability of shelter (more permeable belts will filter winds out into paddock).

· Benefits of shelter include ‑ increased pasture production, increased stock performance / welfare, decreased soil erosion, increased capital value, increased biodiversity values.

· Single row shelter belts mainly used for dairying (4 m between fences, 2 m spacing)

· Need good planning for shelter belts ‑ aerial photos, maps, charts.

· To successfully establish shelter belts ‑ match species to site, stock proof fences, cultivate soils when dry, release spray, control pests and maintain belts.

· There is a need to follow the natural patterns of the land when fencing and growing shelter belts, to enhance the landscape.

· Buildings should be earthy colours, and use trees around them to screen and soften buildings.

· Planting for yourself ensures a pleasurable environment all round.

Discussion summary

· Needs to be further information put out to dairy fanners about suitable trees / plants for planting over / around tile drains, watercourses, centre pivots, cowsheds, tanker tracks, cow laneways / races.

· Under different soil types, cultivation/ripping may not be necessary, if there is no pan to contend with, but it does make establishment better, and planting trees easier.

· Multiple row shelter belts are better at erosion control and for stablising roots of

faster growing trees, but single row belts will likely last 100 years, anyway.


Final thought: Your efforts of landscaping / tree planting now are visible for years

to come, so plan now for what you would like the future landscape to look like.
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