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Team effort 

What you see today is work undertaken as part of a MPI SFF project which has a committed team of co-funders and supporters 
who are acknowledged in this handout. Considerable in-kind effort has also been vital to make the progress we have. 

 
 
Biosecurity 

The recent outbreak of Mycoplasma bovis has highlighted the importance of on-farm biosecurity.  

When attending this field day please ensure you have clean footwear and vehicles are not carrying fresh muck or vegetation. 
This will help reduce the risk of spreading weeds, pests and diseases onto our host farms and across the country. To stay clean, 
we need to be clean. 

 
 
Health and Safety 

The project team is committed to taking all practicable steps to ensure the safety of those involved in the delivery of and 
participation of this event.  

We recognize that this farm, like every farm, has risks associated with it. But we are committed to providing a safe environment 
by identifying those risks and then eliminating or minimising them.  

 

 

For further information 

Peter Manson: manson@hbrc.govt.nz  

Grant Douglas: gbdscience@gmail.com 

Ian Tarbotton: Ian.Tarbotton@ballance.co.nz 

Katherine Tozer: Katherine.tozer@agresearch.co.nz 
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EXECUTIVE SUMMARY 

There is huge potential growth for the sheep and beef sector in Hawke’s Bay and the East Cape area - and for hill 
country in general. Around 6 million ha of hill country is too steep to cultivate but it represents 54% of the land area 
on which sheep and beef farming is undertaken in New Zealand, adding over $4 billion p.a. of export revenue to our 
economy. Topsoil is the principal “natural capital” of hill country farms and its erosion and loss represents a huge 
reduction in the productive potential of hill landscapes. The depleted soil is more prone to drought, more easily 
invaded by woody weeds, and represents a significant loss of stored carbon from the landscape. 
 
Tagasaste is a hardy, nitrogen-fixing tree with moderate to high protein foliage suitable as forage for sheep and 
cattle that thrives on steep, erosion-prone, north-facing slopes. Tagasaste has the added bonus of being suitable for 
both the dry, shady slopes and sunny slopes, and also provides shade and shelter, has potential as a nurse plant for 
establishing native species, and is attractive to birds and bees. 

Experiments were set up in the first year of the study (2018-2019) to understand how tagasaste can be incorporated 
into summer-dry beef and sheep hill country farm systems. This includes work on: 

 Seed germination and seedling establishment of tagasaste 
 Forage production and nutritive value of tagasaste 
 Production of grass and legume pasture species grown in a pasture-tagasaste system 
 During summer 2018-2019: 

o Cocksfoot produced at least 60% more dry matter (DM) than the other grasses.  
o Lotus and red clover produced up to 300% more DM than white clover. However, lotus was more 

vigorous; red clover was more susceptible to invertebrate pest attack and diseases and mortality 
was greater in red clover. 

o Production of all pasture species was reduced by tagasaste shading by up to 75%. 
 Measurements are on-going to determine which species are the most productive and persistent when 

planted as a forage species mix among spaced tagasaste trees on the steep north-facing East Coast hillside. 
 

In the second and third years of this Sustainable Farming Funded project (2019-2021): 

 Monitoring of the experiments set up in the first year will continue 
 Tagasaste will be established on 2-3 commercial sheep and beef hill country farms 
 A handbook will be produced to share what we have learned with beef and sheep farmers throughout New 

Zealand about how to establish and manage tagasaste. 
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ALTERNATIVE TREE SPECIES FOR HILL COUNTRY SOIL CONSERVATION 

A guide for land owners and contractors 

 

                        

 

 

 

 

 

 

A puriri seedling after 18 months growth – 
Wairoa hill country 

A tagasaste seedling after 18 months 
growth on a steep dry hill 

Robinia pseudoacacia  
2 1/2 years old 



Tagasaste field day, 7 Aug 2019, page 5 
 

Introduction 
Poplars and willows have been the only practical means of controlling erosion on grazed land for many decades, 
but other tree species including natives are often better suited to some sites.  

Farmers have become more discerning about providing shade and shelter, choice of tree type and the long term 
results. In 2016 a trial of 1100 individually protected Robinia pseudoacacia seedlings was planted over 7ha on a 
steep northerly hillside near Wairoa. Over the next two years, the technique was further developed using native 
species and tagasaste. The system is new and further improvements are likely. 

 

Tree Guard System  
‘Advance Landscape Systems’ based in Christchurch worked with Hawkes Bay Regional Council to develop the 
tree guard. The design has evolved and the current one has the following components: 

 A fine mesh plastic sock approximately 260mm diameter and 1.7m tall 

 One x 2m fibreglass rod, 10mm diameter 

 One x 1.8m steel waratah (Y-Post) 

 Plastic Y-Post safety cap 

 Four – five x 150mm cable ties 

 One synthetic felt weed mat. 

      

 

 

                  

 

 

Netting Tree Guard complete Felt weed mat 
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The advantages of this tree guard are: 

 Gives the opportunity to plant species with wider site tolerances – beyond the normal range for poplars and 
willows 

 Tree species that provide multiple benefits (such as bee fodder, other forms of stock feed, N fixing, timber 
etc) can be planted in grazed areas at a reasonable cost. 

 Provides some wind shelter and shade for sensitive juvenile plants 

 There is enough space (diameter) for plants to develop laterally 

 Almost any tree seedling species can be planted inside the tree guard, as long as it is suitable for the site 
conditions. 

 The complete guard is light and easy to handle and carry into the field 

 Cost is not much more than pole planting  

 Semi-flexible structure, completely sheep proof and less likely to be damaged by cattle rubbing 

Disadvantages: 

 Needs careful cattle management  

 May need to be topped up with a small section of extra netting as trees grow out the top to prevent cattle 
browse. 

 Weed control using a weed mat, hand weeding or herbicide is critical for most species. 

 

 

Installing the Tree Guard 

1. Thread a rod down opposite sides of each netting tree guard. Start about 400mm from the top and start 
threading from the outside, in and out 7 times so the rod exits to the inside of the netting guard about four 
squares from the bottom.  

2. Take a seedling tree, four cable ties, driver cap for the fibreglass rod, Waratah standard, weed mat (or pre-
plant spray) and the netting tree guard to the planting site. You will need a claw hammer or similar, a 
standard rammer and a planting spade. Connect the netting to the waratah. 

3. Plant the tree and add a fertiliser tablet if desired. Put the weed mat around the tree. 

4. Drive the waratah in about 600mm. Overlap the weed mat tabs then place the netting with the pre-threaded 
rod over the waratah and drive the rod through the overlapped weed mat until the top is level with the top 
of the netting. The driver cap must be used otherwise the rods will be damaged. This is available from PGG 
Wrightson or Farmlands.                

5. Use the cable ties to fix the netting to the waratah. The waratah is ideally on the downhill side of the tree. 

 

Management after planting 

 Weed control is essential for the first two years. 

 Set stocked cattle may destroy the tree guards but rotationally grazed cattle are less likely to be a problem.  

 Goats may find a way to push under the tree guard and get access to the seedling tree. Preferably keep goats 
out of the paddock or make pegs out of 4mm wire to hold down the base of the tree guards. 

 Make sure the rod and waratah are firm in the ground. 

 It is likely that once seedling trees emerge from the top of the tree guard, there will be a need for further 
protection of the tree tip from cattle. This needs to be monitored. 
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Tree Species Trialled to date (June 2018) 

Robinia pseudoacacia – selected due to its hardiness and multiple benefits. Strong growth after two years 

Cabbage tree – native to the area, hardy, strong growth to date 

Kowhai – native to the area, hardy, exceptional growth 

Rewarewa, Totara, Puriri, Pohutukawa, Karaka – native species which were chosen for their potential to establish 
and grow well in the Wairoa hill country environment. After just one year early results are promising 

This system could also be used to plant poplars and willows as cuttings or rooted cuttings if there is a shortage of 3m 
poles. 

 

Cost of a Seedling Planted on Grazed Pasture using a Tree Guard 

 

Seedling Planting with tree 
Guard Costs - 2019 winter 

Netting Sleeve $7.50 
Waratah 1.8m $6.60 
Safety Cap $0.35 
F/glass Pole 2m $2.75 
Cable ties (x4) $0.80 
Weed mat $0.55 
Fert tab $0.10 
Labour, Freight, etc $10.00 
Seedling (e.g.) $3.00 
Total Excl. GST $31.65 

 

 

Pegging down the base of the protector to 
prevent goat damage 
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TAGASASTE UNDERSTORY STUDY – INITIAL RESULTS 

 A range of pasture species was transplanted onto a steep (≈20o) north-facing slope on a farm near Wairoa on 
the East Coast of the North Island in August 2018 (Fig. 1) 

 Species were chosen as drought or shade tolerant (e.g. cocksfoot, microlaena, red clover, lotus) when 
compared to ryegrass and white clover 

 Plants were harvested to 3 cm above the ground level every 6-8 weeks 

 These included the perennial species: 

o Samson perennial ryegrass 

o Savvy cocksfoot 

o Microlaena stipoides (weeping grass) 

o Nomad white clover 

o Relish red clover 

o Trojan lotus 

 Some annual / short-lived perennial species are also being trialled: 

o Campeda subclover  

o Antas subclover 

o Denmark subclover 

o Atom Prairie grass 

 Average annual rainfall in Wairoa is ca. 1440 mm, with steep north-facing hillsides being drought prone over 
summer 

 

 

 
 

Figure 1. Tagasaste plantation (left) in which the production of a range of forage species growing under the tagasaste 
understory (right) and in open pasture is being quantified. 
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Dry matter production 

Key message: Cocksfoot produced the greatest dry matter under the tagasaste canopy and production of all pasture 
species was reduced by tagasaste shading by up to 75%. 

 

 

Figure 2. Dry matter production of six pasture species among spaced tagasaste trees on a steep north-facing slope 
near Wairoa. 

 Spring production (Sept-Nov) was low given that the test species had only been transplanted in August 

 During summer 2018-2019: 
o Cocksfoot produced at least 60% more dry matter (DM) than the other grasses (Fig. 2).  

o Lotus and red clover produced up to 300% more than white clover. However, lotus was more 
vigorous; red clover was more susceptible to invertebrate pest attack and diseases and had higher 
mortality. 

 

 

Figure 3. Mean dry matter production of six pasture species grown under heavy tagasaste shade, under light 
tagasaste shade or in open pasture on a steep north-facing slope near Wairoa. 

o Production of all pasture species was reduced by tagasaste shading by up to 75% (Fig. 3). 
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Ground cover 

Key message: The ground area occupied by plants was reduced by heavy shading under the tagasaste 
canopy  
 
 

Ground surface area occupied (cm2) by a range of grasses and legumes growing in three shade treatments (Heavy, 
Light, Open) in a tagasaste plantation on a steep north-facing slope. 

Date Heavy Light Open SED LSD P value 
27-Sep-18 11 14 12 1.4 3.1 0.185 
9-Oct-18 20 a 29 b 26 ab 3.1 6.8 0.039 
14-Nov-18 31 a 49 b 55 b 6.6 14.4 0.008 
15-Jan-19 44 a 82 b 82 b 11.4 24.9 0.008 
16-May-19 26 37 39 5.6 12.1 0.069 

 
 

 The ground area occupied by plants was reduced by heavier shading under the tagasaste canopy in October, 
November and January 
 
 
 
 
 

 

Figure 6. Ground surface area occupied by a range of grasses and legumes in a tagasaste plantation on a steep north-
facing slope, averaged over three shade treatments. 

 

 Ground cover was: 

o Highest for cocksfoot and lowest for microlaena (of the grasses) 

o Highest for lotus and lowest for the subclover cultivars (of the legumes) 

 There was no effect of shade treatment on subterranean clover seedling populations that emerged from the 
seedbank (averaging 40 seedlings per m2), and no differences between cultivars in seedling density in May 
2019 (16, 37 and 66 seedlings per m2, respectively, for Campeda, Antas and Denmark).  
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Plant damage score – which pasture species were most prone to insect damage and disease? 

Key message: White clover and red clover were damaged the most by slugs and other pests or diseases, and 
cocksfoot and microleana were damaged the least. There was more damage under the tagasaste canopy than in the 
open on one of the assessment dates – but no difference was observed on any of the other assessment dates. 

 

 

Figure 7. Plant damage score for a range of grasses and legumes in a tagasaste plantation on a steep north-facing 
slope, averaged over three shade treatments. 

 By May 2019, Plant damage (particularly from slugs but also other invertebrates) was most evident on white 
clover and red clover, intermediate for ryegrass and lotus, and least for cocksfoot and microlaena (Figure 7) 

 Of the three subterranean clover cultivars, Campeda had the highest damage score, Denmark was 
intermediate and Antas had the lowest damage score by mid-November 2018 after which they set seed and 
senesced (Figure 7). Campeda had clover red mosaic virus from the time of transplanting. 

 Plant damage from invertebrate pests and disease was greater under shading than in the open in March 
2019. 
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Soil test results and soil moisture 

Key message: Forage species that grow well in low pH soils are more likely to grow well under the tagasaste canopy. 
At Wairoa, the soil moisture often declines rapidly over summer. Forage species must be drought tolerant to persist 
in a tagasaste plantation. 

 

Parameter Heavy Light Open SED LSD P Value 
pH 5.16 5.19 5.66 0.197 0.43 0.044 
Olsen P 44.7 39.4 27.6 8.25 17.98 0.146 
OM (%) 6.50 6.24 5.77 1.115 2.43 0.806 
Total carbon (%) 3.8 3.6 3.3 0.65 1.42 0.801 
K (me/100 g) 1.13 0.97 0.79 0.100 0.22 0.016 
Ca (me/100 g) 5.34 5.41 6.79 0.615 1.34 0.064 
Mg (me/100 g) 3.17 3.13 3.43 0.389 0.85 0.704 
Na  (me/100 g) 0.23 0.23 0.24 0.044 0.09 0.995 

 

 Soil under a tagasaste canopy has a lower pH than out in open pasture 
 

 

Soil moisture 

 

Figure 8. Soil water content (0-120 mm depth) measured using a calibrated TDR (Time domain reflectometry) device 
in a tagasaste plantation on a steep north-facing slope, averaged over three shade treatments.  

 Soil water content was lower under the tagasaste canopy (averaging 17%) than in the open (25%) in October 
2018.  

 Soil water content peaked at 22% in October 2018, and decreased over summer (Figure 8). 
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Botanical composition of the pasture, and seedling emergence from the soil seedbank under the pasture at the 
field site 

Key message: Microalaena and cocksfoot were the most dominant species present at the field site. Weeds such as 
blackberry, gorse and inkweed will need controlling. 

 

 

Figure 9. Botanical composition of pasture in the tagasaste plantation and in adjacent open pasture, sampled 
approximately every two months. Data were averaged over two planting positions (beneath trees and in open 
pasture). 

 

 

 Microlaena and cocksfoot were the most dominant species present at the field site 

 Blackberry, gorse and inkweed will need controlling 

 There will be lots of competition from other grasses when introducing forage species into a tagasaste tree 
system - but less competition with flatweeds  

 Legumes (lotus, white clover and subclover) seedling emergence was reduced under a tagasaste canopy 

 

 

Mean total emergence from the soil seedbank in bare ground in three shade treatments (Heavy, Light and Open) in a 
tagasaste plantation on a steep north-facing slope. Data are totalled over approximately 6 months from 9/10/2018 
to 16/4/2019 inclusive. 

Total seedling number (per m2) Heavy Light Open SED LSD  P value 
Grasses  140 220 250 73.0 159.0 ns 
Flatweeds  130 210 440 107.0 233.0 0.030 
Tagasaste  20 30 30 24.0 52.0 ns 
Legumes  10 10 30 na na na*  
Total seedlings  300 470 750 178.0 387.0 0.069 

*not applicable – too few to statistically analyse; ns: not statistically significantly different 

 

 


