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	Project Overview

	Title
	Response

	Project Number
	405641

	Project Title
	One winter - two springs

	Proposed Start Date
	01/07/2018

	Proposed End Date
	30/06/2021

	Amount Requested
	$461,000.00

	Sector
	Fibre;Meat

	Sub Sector
	Grasslands;Cattle;Sheep;Beef Cattle

	Region
	Waikato;Gisborne;Hawkes Bay;Wellington;Marlborough;National

	Topic
	Animal Health & Welfare;Biodiversity;Climate Change;Farm Management;Feed & Forage;Soil Management;Water Quality;Technology Transfer

	Applicant Group Name
	Hill Country Tagasaste Management Group


	Project Details

	Project 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.

But we East Coast farmers are the first to acknowledge the fragility of our soil and “adverse events”. Our topsoil is our principal “natural capital” of our business and its erosion and loss represent a huge reduction in the productive potential of our farms. 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.

Our soils need more than just pasture to hold them in place but forestry can also cause problems. So we have become interested in the potential of shrubby vegetation as both a soil stabiliser and as stock feed - in particular tagasaste. Tagasaste is a hardy nitrogen fixer with high protein foliage suitable for sheep and cattle that thrives on steep, erosion-prone, north-facing hill country. Tagasaste has the added bonus of being suitable for both the dry shady slopes and sunny slopes, and the six week lag time between production from the two aspects means there is the potential for two springs’ worth of stock feed compared with one now. Tagasaste also provides shade and shelter.

We know quite a lot about the plant’s nutritional value, and how to establish and manage it, but not to a practical animal production stage on hill country. So we’ll build on what we already know, do more work on how to manage it at a farm near Wairoa and package the information for other farmers. To broaden the project so that it is not solely focused on Hawke’s Bay, we’ll work with Mike and Sharon Barton as a case study farm on summer-dry pumice country near Taupo.

As a farmer-led project team, we will share our practical experience on how to establish and manage tagasaste and findings based on measurements of existing stands - not only through a tagasaste handbook and at field days held on one of the team’s farms, but also through podcasts hosted on the Beef+LambNZ website. We’ll also work with Federated Farmers and Regional Councils, who’ll share our story via electronic and hard copy media, so as to reach hill country farmers throughout New Zealand.
 

	Problem or Opportunity

	Our families, Nick Broad's and Dave Read’s, have farmed the hill country of northern Hawke’s Bay, Gisborne and the East Cape area for generations. We believe that there is still huge potential growth for the sheep and beef sector specifically in our region 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 done in New Zealand, adding over $4 billion p.a. of export revenue to our economy.

But we are the first to acknowledge the fragility of our soils as our families farmed through the aftermath of Cyclone Bola and other more recent “adverse events”. Our land is largely soft bedrock with erosion-prone soils and, in many districts, is subject to periodic high-intensity rainfall events. Our topsoil is our principal “natural capital” of our business and its erosion and loss represent a huge reduction in the productive potential of our farms. The consequences of erosion are that the depleted soil is more prone to drought, more easily invaded by woody weeds, and the stored carbon is lost from the slopes. Around 1.14 million ha of hill country are classified as erosion-prone and it is estimated to cost $100-150 million per annum in loss of nutrients, production, and damage to infrastructure and waterways.

Our soils need more than just pasture to hold them in place but, too much vegetation, as in forestry, can also cause problems. Pinus radiata can be grown but for many farmers, it can be very difficult to manage long-term - funding the needed thinning and pruning can be a problem, and often the plantings are at scales too small to make any significant profit. And for medium size farms (400 – 500 ha) it is difficult to take land out of pastoral production. There are some farmers who have managed and marketed their stands well enough to justify their efforts but this is exceptionally hard work and a rarity. Most farmers are concerned that plantations are too long a term investment with the uncertainty of an eventual profit, the difficulty of re-establishing pasture if needed, and real concern about sediment loss and cross-boundary issues of woody debris in waterways should a storm happen after the trees are felled.

Our steep, exposed north-facing slopes also have a short production season (late winter – early spring) and they are a high cost to the farm system (erosion damage to farm infrastructure, weed control). So, we have become interested in the potential of shrubby vegetation as both a soil stabiliser and as stock feed. In particular tagasaste.

What do we know about tagasaste? Well, it’s a hardy nitrogen fixer with high protein foliage suitable for sheep and cattle. A fair amount of science has been done on its nutritional value, and how to establish and manage it, but not to a practical animal production stage on hill country. What is exciting is some work done in Canterbury showing that a combination of tagasaste (30% of the land area) on pasture (70%) produced more than 20% additional dry matter per hectare than pasture alone (Townsend and Radcliffe 1990).

We estimate that farm-gate revenue could increase by up to $185 million p.a., assuming forage production increases of 22%, when 30% of North Island east coast sheep and beef pastures are planted in tagasaste (that’s using 1.37 million ha with an average baseline farm revenue of $618/ha). Tagasaste has the added bonus of being suitable for both the shady (but not damp) and the sunny slopes, the six-week lag time between the two aspects means there is the potential for two springs’ worth of stock feed where there is only one now.

Tagasaste thrives on steep, erosion-prone, north-facing hill country. It is quick to establish and grows through the driest of summer conditions and, being a shrub to a small tree, can reduce erosion and nutrient loss. It does this by improving soil integrity and structure by having deeper, more extensive roots than typical grass pastures. A significant accumulation of organic matter has been seen under six-year-old tagasaste growing on a steep slope near Wairoa. Enhanced soil organic matter in dry environments can improve nutrient cycling and water holding capacity of the soil, and helps to sustain pasture species. We don’t want to jump the gun, but long-term, the use of tagasaste may promote the accumulation of soil carbon which may help to mitigate climate change impacts.

We see further benefits from the use of tagasaste as it could be used as a strategic shelter for young livestock and newly shorn sheep and its evergreen habit provides out of season high protein fodder if required. Its fast growth and hedging capability (rather than coppicing), enables tagasaste to be grazed or harvested several times each year.
 

	Project Deliverables 

	What we learn from doing this work, i.e. the field measurements, case study farms, published literature and practical farmer knowledge, will be developed into extension materials including:
· A regular newsletter and facebook page with updates during the course of the project
· Podcasts made available on the B+LNZ website
· Updates through the B+LNZ blog and Regional Council newsletters
· Field day notes for farmers
· Industry / technical publications for rural professionals with key findings, conclusions and recommendations including B+LNZ publications
· One paper for submission to an agricultural journal (as requested and co-funded by B+LNZ)
· A browse shrub (tagasaste) handbook (produced in the final year) and focused on summer-dry hill country that tells: 

· Establishment tips 
· Management guidelines
· Information on companion grasses and legumes to grow with tagasaste
· The pitfalls and things you need to know to be successful
· A value proposition - the costs and benefits of tagasaste in a farm system.


	Innovation 

	While tagasaste has been in New Zealand for a long time we haven’t done much with it. This work will be innovative as it takes what is seen by many to be a minor weed and turns it into a managed commercial forage on what otherwise is poor quality pasture on steep slopes. We will develop practical guidelines for sheep and beef farmers in hill country. They will include:
  
· Establishment – we will collate all that is known on establishing tagasaste and make it available to farmers throughout New Zealand (See ‘extension plan’).
  

· Management – while we know a bit about tagasaste's production on flat/rolling land this project will create new knowledge on how to manage it on steep hill country.
  

· Companion pasture species – an exciting part of the work will be identifying what species are best to plant underneath tagasaste so we can optimise livestock production.
  

· Protecting and building our soils – our work will give farmers a new option to sustainably (both environmentally and economically) manage steep erosion-prone land. 
  

· Value proposition – Our team knows the establishment costs, and combined with what we learn from this project we will give farmers a value proposition, with options on how to include it in their farming system.


	Project Outcomes

	The knowledge and information from our field sites, practical farmer experience and farm modelling will be used by hill country farmers throughout New Zealand. By tailoring information for farmers, and communicating it through B+LNZ and Regional Council channels, farmers will:
 

Short-term outcomes 
· Have options for farming more sustainably on steep hill country
· Be able to demonstrate good environmental practices 

Longer-term outcomes 

· Be more profitable
· Be more resilient and prosper despite climatic extremes and volatile markets 
· Have improved water quality because of reduced nutrient and soil losses; and
· Be more confident that findings and recommendations are relevant, scientifically robust and practicable  

Beneficiaries 

· Immediate farmer group and regions (Hawke’s Bay, Gisborne district, Waikato, Marlborough) 
· Hill country farmers throughout New Zealand 
· Industry groups and bodies (e. g., B+LNZ, Federated Farmers, Ballance Agri-Nutrients, farm supply and seed/fertiliser retailers) 
· Regional Councils (e.g. Hawke’s Bay, Waikato, Greater Wellington)
· National public good – more resilient systems will benefit all of New Zealand (economically, socially and environmentally) 

Outcome survival and implementation 

· Involvement of B+LNZ will ensure that outcomes survive the project. The following tools will assist in this: 
· Providing written material (popular media articles, industry publications, emails, technical publications)
· Podcasts on the B+LNZ website
· Up-skilling farmers and agricultural professionals (so they can pass on practical first-hand knowledge to others)
· On-farm demonstrations during the project and through B+LNZ
· Workshops (for agri-businesses and other agricultural employees)
· Presentations (field days, industry presentations).


	Risks and Mitigation 

	We have identified the most likely risks as those to do with technical and climatic factors, and lack of uptake.
 
Risk: Tagasaste could become weedy.
Mitigation: We will conduct a weed risk assessment in the first year (Milestone 2). However, based on the project team’s experience and that of other New Zealand scientists, we are confident that the likelihood of tagasaste becoming a weed in pastures is low. It is also unlikely to become a weed in native bush. On the contrary, Environment Bay of Plenty in their fact sheet on Uses and Management of Tagasaste  state that it is 'well suited to a nurse role for native plant regeneration'.  If the weed risk assessment brings to light information that demonstrates that tagasaste has significant weed risk, we will re-assess the project and adapt as needed. This may include changing the milestones to reflect the risk or using another forage shrub species.
 
Risk: If farmers do not have the right stock class or farm infrastructure to manage tagasaste, for instance, appropriate fencing, they may be reluctant to change their farming system, or take full advantage of a new system.
Mitigation: The lack of appropriate infrastructure can actually be an opportunity. Once farmers see a positive impact of the change in management to on-farm profit, upgrading infrastructure will become attractive.
 
Risk: Farmers are not keen to include tagasaste in their paddocks. 
Mitigation: Peter Manson is already working with farmers who are successfully using tagasaste and other shrubs on their properties. We will work closely with Peter, and with B+LNZ and other Regional Councils we will extend the network of interested farmers.
 
Risk: Farmers tell us that it has all been done before and that it does not work. 
Mitigation: We will show that the work we are doing is new and that there is a huge gap in practical knowledge on how to grow and use tagasaste. Doug Avery especially has a lot of experience with tagasaste and a great success story to share. The farmers who Peter Manson has been working with have also shown that it can be successful; we will work with these farmers so that we can learn from their experience and share it with others.
 
Risk: The length of the project is too short to show a significant difference on monitored farms. 
Mitigation: Peter Manson has three sites where tagasaste has been planted and the plants are several years old; three years will give us ample time to measure their impacts on case study farms and develop management guidelines.
 
Risk: Changes in grazing management may lead to an increase in pests and weeds (e.g. rabbits, deer, blackberry).
Mitigation: The farmers we have been working with have been keeping on top of any weed and pest problems. We will document what they have done so that we can give other farmers the information they need to manage pests and weeds.

	Contribution to Sustainability 

	We understand that sustainability is comprised of four components: environmental, financial, social and cultural. Although this project will impact on all four components, environmental and financial are the most important here.

Environmental 
The plantations of tagasaste as we are suggesting would reduce the amount of storm damage caused to farm infrastructure, reduce soil loss and help to keep pastures on the hillside. These negative impacts (soil and pasture loss) can be severe in the short-term and, to a lesser extent, permanent in the long-term. It seems that tagasaste can build soil carbon which improves productive capacity and helps to balance the greenhouse gas emissions which agricultural practices may cause.

The national focus on water quality, impending catchment plans led by Regional Councils and expectations of landowners to improve fresh water quality has meant that more options are needed to manage sediment and pathogen sources in hill country. Tree planting on the slopes combined with improved riparian management is likely to make a significant improvement. Plantations of tagasaste could also contribute to improving water quality.
The existing, well-established plantations of tagasaste which we will use in our trials are located in the catchment of Whakaki Lake, a severely degraded coastal lagoon, which we will use as a demonstration area. The catchment is of great interest to Hawke’s Bay Regional Council, MPI and MfE who are committed to improving the health of the lake. 

Financial
Tagasaste, when managed for livestock feed, has yielded at least 20% more total DM production per hectare than pasture that has had no additional fertiliser. The ability of tree-planted slopes to withstand severe erosion events (cyclonic storms) and have a potentially longer growing season are significant economic advantages over unplanted land. 
We also see added value coming from the profuse early flowering of tagasaste which helps build-up of honey bee colonies before manuka flowers. 

Cultural
As mentioned above Whakaki Lake is at the bottom of the catchment where most of our trial work will occur. The lake is owned by the local Iwi who are also members of a catchment management group. Group members include farmers (Nick Broad and others), foresters, Wairoa District Council and Hawke’s Bay Regional Council. The two greatest challenges facing the group are a) restoring the lake water quality and habitat and b) controlling sediment sources. Tagasaste has huge potential to control soil erosion and reduce sediment loss. Improving the lake habitat will ensure the survival and possible growth of traditional food sources, mainly eels or “tuna”, which are still highly valued. 

Social
More intensive, yet sustainable, hill country land use has the potential to create employment opportunities. An improved lake environment including water fowl and vegetation offers tourism opportunities which will provide badly needed, local employment. The Whakaki community, as with many other small rural communities, has few employment options so any growth will be socially and economically useful.
 



	Community of Interest 

	
Our target group is farmers of steep, soft rock (siltstone/mudstone) hill country who will be most interested in this technology. More specifically they are: 
· East coast of both the North Island and northern South Island (Gisborne, Wairoa, Hawke’s Bay, Wairarapa, coastal parts of Marlborough and North Canterbury) 
· The steeper hill country of Waikato especially towards the West coast
· Taihape, King Country and Taumaranui
· Taranaki


Regional Councils and catchment management groups will be very interested in the values of tagasaste for soil conservation and water quality.

Confirmed stakeholders in the project are: 

· Key farmer members: 
· Nick Broad and Dave Read (Wairoa farmers – active in discussion groups and in hosting field days)
· Greg Hart (Hawke’s Bay farmer  https://www.mangarara.co.nz; see website links to County Calendar and Rural Delivery about their story)
· Dan Jex-Blake and Mangapoike Station farm manager, Luke Read (Mangapoike Station, Gisborne, Dan is Director, Silver Fern Farms)
· Pat O’Brien (Mahia Peninsula, Chairman of the well-respected Whangawehi Catchment Management Group, who won the 2017 Green Ribbon Supreme Award)
· Mike and Sharon Barton (Glen Emmreth Farm, Taupo, Queens Service Medal for services to farming and the environment) 
· Doug Avery (Member of the New Zealand Order of Merit for services to agriculture and mental health)
· Sam Lang (Hawke's Bay farmer, NZ Nuffield Scholar 2016, Beef and Lamb New Zealand Farmer Council)
  

· Project direction: Geoff Ridley (B+LNZ Research Manager) and Ian Tarbotton (Ballance Agri-Nutrients Science Extension Manager)
  

· Extension:  Mark Harris (B+LNZ Extension Manager Eastern North Island), Regional Councils and Catchment Management Groups 

· David Cameron (Greater Wellington Regional Council) will share what we learn with discussion groups in six different catchments in the Greater Wellington region
· John Vosper (Environment Waikato) will share with Waikato farmers  what we find out from Mike and Sharon Barton's case study farm near Taupo
· Ian Tarbotton (Ballance Science Extension Manager) will also help us with extension strategies to share results with farmers throughout New Zealand  

· Science: Grant Douglas (approx 40 years experience with hill country forage, including legumes and woody species on pasture) and Katherine Tozer (hill country forages, AgResearch).


	Knowledge Sharing and Extension 

	Extension Plan
Mark Harris, the Beef + LambNZ Eastern North Island Extension Manager, is in our project team and has helped us develop this extension plan.
 

Principles
Who to inform? 
· Industry Professionals
· Hill Country Farmers
· Regional Council Staff
· Catchment Management Groups (especially farmer stakeholders).

How to inform? (Possibilities) 

· Digital Media – including podcasts, time lapse virtual farm tour, blog site, videos, facebook page. Presented on memory stick, host web sites (Beef +Lamb New Zealand, Regional Councils, Federated Farmers, AgResearch etc), emails
· Written material – including media articles, interest group newsletters, Industry publications such as the Farm Forestry magazine, technical publications, field day handouts and ultimately a hand book.
· Field Days on at least one of the case study farms: 

· Mike and Sharon Barton’s farm (Glen Emmreth Farm, Taupo)
· Greg and Rachel Hart’s family farm (Mangarara Station) in Central Hawke’s Bay
· On-farm demonstrations through B+LNZ and Regional Council events, workshops at alternative locations for farmers and agribusiness.

What information? 

· Tagasaste establishment – weed control/releasing methods and chemicals
· Growth/regrowth rates, productivity, feed value, comparative livestock performance
· Management options
· Cost:benefits. Cost of establishing and management vs. extra production, including benefits of shade, shelter, storm damage protection and possibly bee fodder value etc.
· Soil amelioration - soil fertility, organic matter, benefits for erosion control.

When to deliver? 
2018-19 

· Start Facebook page
· One field day: B+LNZ-led at Nick Broad's property, topic – establishment methods and costs, including release chemicals, project goals and tagasaste potential including soil amelioration etc. Can incorporate other tree species options in this one. 
· Second field day on another focus farm (e.g. Greg and Rachel Hart’s farm in Central Hawke’s Bay). Same content as above except other tree species.
· One news article released to wider media
· Two Interest-Group newsletters (Industry, selected farmers, Regional Council Land Management staff, other interested parties).

2019-20 

· One field day at a case study farm (B+LNZ and Regional Councils) – crop established last year. Focus on establishment methods and costs as above on Nick Broad's property last year.
· Regular Facebook page updates with new information as it comes to hand. 
· Two Newsletters to the interest group (email distribution). Main topics will be growth rates of tagasaste and suitability for direct grazing especially its productivity.
· One news article released to the wider media. Topics as above plus analysis of the wider benefits of tree planting on steep hill country as a ‘package deal’. 

2020-21 

· Produce handbook in hard copy, digitally on memory stick and hosted on web pages belonging to B+LNZ, Hawke's Bay Regional Council, other Regional Councils, Federated Farmers, Ballance and AgResearch
· Regularly updated Facebook Page
· Two field days (B+LNZ and Regional Councils) – one at Nick Broad's property, Wairoa and one on another Case Study property (e.g. Greg and Rachel Hart (Central Hawke’s Bay or Mike and Sharon Barton (Taupo)). Topics covered will include proven management options for feed supply and soil conservation. A full analysis of the costs and benefits of tagasaste will be prepared and presented
· Produce two Interest Group newsletters 
· One news article released to the media – topics as above.


	Related Work 

	We have taken into account previous and current work.
 
Previous work 
· We consulted New Zealand and overseas experts to identify gaps and build on previous research (Grant Douglas (ex-AgResearch), Bruce Allan (ex-MAF), Barrie Wills (ex-AgResearch, consultant)
· MAF and Regional Council case studies are available online
· Research activity e.g. Lambert et al. (1989) published 4 papers in NZJAgRes (Vol 32), tagasaste was one of about 10 species evaluated at Ballantrae (summer-wet environment); Borens & Poppi (1990) determined nutritive value of tagasaste at Lincoln – Animal Feed Science & Technology 28: 275-292; Douglas et al. (1996) – management of tagasaste (one of four species) was evaluated, including on sand country (NZJAgRes 39:175-184); Douglas et al. (1998) developed a selection of tagasaste for drought-prone sites (NZGA 60:181-186). Work on management by the late Joan Radcliffe in 1970s/1980s.
· Australian work reported in booklet (Snook L.C. 1986) titled Tagasaste Tree lucerne High Production Fodder Crop; also work by Oldham and colleagues in Western Australia in 1980s and 1990s


Current work 

· We are unaware of any work in New Zealand other than that done by project team members
· Dr Paul Muir from On-Farm Research Poukawa Research Station, Hastings, is currently involved with several dryland pasture projects in the east coast region. This includes the East Coast Dryland Pasture Trial which is also co-funded by the Hawke’s Bay Regional Council. We will share information between the two projects.
· The project entitled “Building Capacity to Mitigate Erosion in Hawke's Bay Hill Country", jointly funded by MPI and Hawkes Bay Regional Council ( Agreement Number 408651), has been under way since 2015 and ends in mid-2019. While this Hill Country Erosion Fund project focusses on whole catchment management, some innovative work has been done with alternative tree species on steep hill country. Both tagasaste and Robinia species have been planted with a locally developed tree protector design. Livestock have been introduced with controlled grazing and after 6 years, it looks like there is more ground cover and soil organic matter in the tagasaste stands, which we can quantify in this SFF project. More information (collected through this SFF) is needed on pasture feed value and quantity, practical management and if possible, animal performance as a result of the combined shrub and pasture system. While collecting this information is beyond the scope of this Erosion Fund project, tree planting for erosion control will continue.


	Methodological Rationale and Project Design

	The big picture
During this project we will focus on:

1.   Collating existing information on how to establish tagasaste
2.   Comparing and collecting data on different ways to manage tagasaste – and identify their advantages and disadvantages, and how tagasaste can be part of a hill country farming system. We will focus on existing stands on Nick’s and Dave’s farms in Hawke’s Bay and will establish new stands on Mike and Sharon Barton’s farm in Taupo. On Nick’s and Dave’s farms, we will quantify the amount and quality of herbage produced at different times of the year, and benefits to the soil. There are four options we will compare:
 
a.   Direct grazing: In the one and two-year-old stands on Nick’s farm, we will keep the tagasaste plants small and green and determine: 
· When tagasaste can be grazed
· How many times each year a stand can be grazed
· How much edible herbage is produced
· The feed value of the herbage
 
b.   Understory: Minimal grazing of the tagasaste which are more like small trees (Nick’s farm six-year-old stand) and focus on the understory production and on benefits for the soil.
 
c.   Grazing seedlings: Grazing the seedlings produced by the mother plants and determine how much good quality forage the seedlings produce and when are they best grazed. This will also be done on Nick’s farm.
 
d.   Cut and drop: Dave pollards his poplars and would like to manage his tagasaste in a similar way. Dave documents the time and labour involved in running his farm; in combination with quantifying the forage produced and benefits for the soil, this will make a great case study that can be shared with other New Zealand farmers.
 
The detail
YEAR 1
Tagasaste establishment: Peter and other farmers in the Wairoa and Hawke’s Bay region know how to successfully establish tagasaste. Doug Avery from Bonavaree in Marlborough in the South Island thinks tagasaste is fantastic and has a lot of experience with establishing and managing tagasaste on his farm. We will learn from Doug, Peter and others, and collect and collate this information for presentation at field days, and distribution via podcast and in the handbook. Information will include: 

· Planting configurations and positioning
· Tree guard options and costs
· Herbicide options to control weeds during establishment
· Grazing management during establishment
· Establishment costs.

Tagasaste management: We will monitor the tagasaste-pasture systems at the three sites on Nick’s and Dave’s farms (2, 6 and 7 years old around Wairoa). On these farms, we will compare ‘direct grazing’, ‘grazing seedlings’, ‘cut and drop’ and ‘understory grazing’. These options will be compared to pasture without tagasaste (over the fence). We will measure: 

· Amount and quality of edible foliage (leaf + soft stem) that the older trees produce
· Production of tagasaste seedlings
· Impacts on pasture production and quality
· Impacts on characteristics that help reduce erosion susceptibility, including root growth.
 
Companion plants: We will hand sow plots (via seedling transplants) of different pasture mixtures within these tagasaste-pasture systems. These will include mixtures with new cultivars of palatable cocksfoot and shade-tolerant legumes, for example, varieties of subclover, lotus and red clover. Cocksfoot is commonly known as orchard grass in the US because of its ability to grow in shady orchards. Another exciting possibility is Microalaena – a native New Zealand grass which is drought and frost tolerant and is able to grow in dry conditions and under trees in shady conditions. Microalaena is commercially available but currently costs too much to be used on a large scale. In this project, we will determine if it is suitable for growing as a tagasaste understory, which may open up possibilities for companies to invest in further commercialisation in the future. 
 
To determine what pasture type is best suited to a tagasaste-pasture system, we will measure: 
· Herbage production and nutritive value
· Botanical composition (including weed invasion).
 
Learning from expert farmers: Expert farmers in our project team, such as Doug Avery, Nick Broad and Peter Manson, who have had lots of experience in growing and managing tagasaste, will inform farmers throughout New Zealand about the plant’s benefits and what to watch out for by using field days, video clips, podcasts and webinars.
 
 
YEAR 2 

· We will reduce monitoring on Nick’s property and monitor two additional properties – Greg and Rachel Hart’s farm (Mangarara Station, Hawke’s Bay) and Mike and Sharon Barton’s farm (Glen Emmreth Farm, Taupo)
· We will hold a project team meeting at the end of Year 1. Based on the results of the first year of monitoring, we will focus on the most useful measurements (of those explained above) and work out what else would be useful to measure. 
· We will then establish tagasaste blocks on two different farms (Greg and Rachel Hart’s farm and Mike and Sharon Barton’s farm) to find out if the same practices work on different farms in two different regions. 
· Our aim is to demonstrate that tagasaste blocks can be successfully established and managed in the first few years – this is a hurdle for many farmers who would otherwise grow tagasaste on their farms. 
· We will help them with site selection, information on how to establish tagasaste, including dealing with weeds and pests, and options for future uses of the block once the tagasaste has established. 
· Having blocks established on new farms will help to make sure that the benefits continue beyond the lifetime of this project.
 
YEAR 3
We will focus on case studies and telling other New Zealand farmers what we have found: 

· We will reduce monitoring from Year 2. Emphasis will be placed on developing the case study farms in the different regions and sharing what we have found with farmers throughout New Zealand. 
· Discussion groups and field days will be organised in conjunction with B+LNZ farmer councils and a handbook developed to capture the key messages.


	Other information

	Support letter from Doug Avery from Bonavaree, Marlborough for SFF ‘One Winter – two Springs’
 
At Bonavaree we moved into planting dry northern aspect country with tagasaste in the later stages of the Starborough Flaxbourne Soil Conservation Group SFF project. We have some knowledge which needs to be contributed to this effort around establishment and grazing.
Key points: 
1. No work has been done regarding its financial advantage - except our top lucerne seed yields have increased by up to 180 kgs per ha due to increased bumble bee populations.
2. Bumble bee queens (Bombus terrestris) hibernate over winter. As they emerge in late July they are weak and vulnerable. Little feed is in our dryland areas for them. Tagasate provided nutritious feed in abundance from very small areas. Thus the queens grow strong and have hugely successful nests. It also applies to Bombus ruderatus which pollinates red clover. That flowering is prolific and extends into late September. Other bumble bees also use this plant.
3. With artificial nitrogen use increasingly destroying our environment it is important that we increase and look after our pollinators. Tagasaste is one plant with a huge potential to do this – it has huge benefits for red clover pollination and lucerne. (Bumble bee queens do not get put off when the flowers trip as honey bees do in lucerne).
4. If there is a fire, which often occurs on dry hill country, tagasaste will return in a thicker swath without replanting. The ground can be totally covered inside of a year.
5. At Bonavaree, we graze the blocks with tagasaste several times per year. More work needs to be done around this as to best practice. We have no scientific data.
6. It is ideally suited to very dry faces where over-stocking has removed soils. At Bonavaree we have reversed that process of soil loss and are now rapidly making soil on these faces. Small areas make a huge difference.
7. Tagasaste is very easy to establish but will not tolerate overly wet conditions.
8. Plants exist all over NZ but we would gain hugely from a comprehensive program to extend them further.
9. Shrubs sequester CO2 from the atmosphere twice as efficiently as trees.
10. Tagasaste will tolerate any drought we have had in Eastern Marlborough. It self re-seeds and plants generally die around 15 years old.
11. Tagasate has no negative effects on anything that we know about.
12. It is far more grazing tolerant than we ever believed and can be used well for lambing shelter or shearing shelter.
In short, I am happy to be part of the project team to advance thinking and knowledge with this very important plant.
 
Doug Avery


Support letter from Bruce Wills, Chair NZ Poplar and Willow Research Trust

Dear sir/madam,
            I write in support of the tagasaste SFF application (One winter – two springs) to MPI. This tree holds considerable promise for hill country erosion mitigation, drought feed, livestock shade and shelter and is a prolific feed source for both birds and bees. The farming community needs new options in the face of a fast changing climate and tagasaste is an exciting option that urgently needs more research.
 
BRUCE WILLS
Farmer / Director
Chair NZ Poplar and Willow Research Trust


	Funding and Milestones


	Milestones


	
	Milestone Number
Due Date
MPI Amount

Non-MPI Cash

In Kind Contribution

Total

405641-M01

30/10/2018

$49,971.00

$7,500.00

$7,500.00

$64,971.00

Milestone Description

Extension and work plan

Activities Undertaken

- SFF Extension Plan template completed and workplan confirmed with input from project team

- Field monitoring started

Deliverables / Evidence of Completion

- Extension and work plan circulated to project team / MPI


	

	
	Milestone Number
Due Date
MPI Amount

Non-MPI Cash

In Kind Contribution

Total

405641-M02

30/03/2019

$40,724.00

$15,000.00

$10,000.00

$65,724.00

Milestone Description

Weed risk assessment

Activities Undertaken

- Tagasaste weed risk assessment completed based on advice from industry experts including DOC, scientists and published literature with project team input

- Document detailing other possible browse shrubs that have potential for hill country

- Field monitoring continuing

Deliverables / Evidence of Completion

-Weed risk assessment document circulated to project team and decision made regarding project focus


	

	
	Milestone Number
Due Date
MPI Amount

Non-MPI Cash

In Kind Contribution

Total

405641-M03

30/06/2019

$12,347.00

$35,230.00

$2,000.00

$49,577.00

Milestone Description

Project manager workshop

Activities Undertaken

- SFF project manager workshop attended in Wellington

- Linkages with other projects identified

- Field monitoring continuing

Deliverables / Evidence of Completion

-Workshop attended, relevant outcomes documented and communicated with project team


	

	
	Milestone Number
Due Date
MPI Amount

Non-MPI Cash

In Kind Contribution

Total

405641-M04

30/06/2019

$41,863.00

$19,770.00

$19,500.00

$81,133.00

Milestone Description

Sharing results within the region

Activities Undertaken

- Plant and soil measurements from the three sites completed (including tagasaste establishment, growth rates and feed value and impacts on the soil)

- Findings discussed with the project team and recommendations made regarding on-going monitoring

- Results from the first year of monitoring extended within Hawke's Bay and NI East coast through the B+LNZ and Regional Council network using one or more methods as appropriate (e.g. field day, discussion group, newsletter, blog) 

- Field monitoring continuing

Deliverables / Evidence of Completion

- Media article / handout circulated to the project team and MPI


	

	
	Milestone Number
Due Date
MPI Amount

Non-MPI Cash

In Kind Contribution

Total

405641-M05

30/10/2019

$53,788.00

$7,500.00

$7,500.00

$68,788.00

Milestone Description

Tips for establishing tagasaste

Activities Undertaken

- Information collated on best practice establishment based on project team knowledge, other  farmer and industry experts, published articles and project findings

- Draft document produced on tagasaste establishment for inclusion in the Tagasaste management handbook

- Field monitoring continuing

Deliverables / Evidence of Completion

- Draft document circulated to project team


	

	
	Milestone Number
Due Date
MPI Amount

Non-MPI Cash

In Kind Contribution

Total

405641-M06

30/03/2020

$56,029.00

$15,000.00

$6,500.00

$77,529.00

Milestone Description

Case study farms

Activities Undertaken

- Case study farms (Hawke's Bay, Waikato) visited in 2018 or 2019 and advice given to ensure optimal site selection

- Tagasaste seedlings planted on farms in two regions

- Seedling establishment success quantified

- Field monitoring continuing

Deliverables / Evidence of Completion

- Document on establishment tailored for the case study farms given to the case study farm managers 

- Seedling establishment success quantified and reported to the project team


	

	
	Milestone Number
Due Date
MPI Amount

Non-MPI Cash

In Kind Contribution

Total

405641-M07

30/06/2020

$40,432.00

$22,800.00

$6,500.00

$69,732.00

Milestone Description

Field day on Nick’s farm

Activities Undertaken

- Second year of monitoring of the tagasaste, pastures and soils (on the core sites and case study farms) completed

- Data analysed and main findings summarised for farmers

- Key messages communicated at a field day on Nick’s farm

- Field monitoring continuing

Deliverables / Evidence of Completion

- Field day held and handout prepared


	

	
	Milestone Number
Due Date
MPI Amount

Non-MPI Cash

In Kind Contribution

Total

405641-M08

30/06/2020

$13,167.00

$32,200.00

$18,500.00

$63,867.00

Milestone Description

Extending results to other regions

Activities Undertaken

- Results packaged for communication through industry networks (for example, New Zealand Grassland Association, B+LNZ, Regional Council networks using media such as podcasts, newsletters, blogs, research R&D briefs and industry papers

- Field monitoring continuing

Deliverables / Evidence of Completion

- Document prepared for communication through at least two industry networks


	

	
	Milestone Number
Due Date
MPI Amount

Non-MPI Cash

In Kind Contribution

Total

405641-M09

30/10/2020

$30,614.00

$7,500.00

$4,500.00

$42,614.00

Milestone Description

Tagasaste economics and options

Activities Undertaken

- Complete a draft document (for inclusion in the handbook) on the economic value proposition of tagasaste, including a range of options for its use on steep summer-dry hill country

- Field monitoring continuing

Deliverables / Evidence of Completion

- Draft document circulated to project team


	

	
	Milestone Number
Due Date
MPI Amount

Non-MPI Cash

In Kind Contribution

Total

405641-M10

30/03/2021

$15,827.00

$15,000.00

$5,500.00

$36,327.00

Milestone Description

Case study farm field day

Activities Undertaken

- Stories on case study farms written up for distribution at the field day

- Hold a field day on at least one of the two case study farms (both farms if possible)

- Field monitoring continuing

Deliverables / Evidence of Completion

- Field day notes (including case studies) circulated to the project team


	

	
	Milestone Number
Due Date
MPI Amount

Non-MPI Cash

In Kind Contribution

Total

405641-M11

30/03/2021

$27,030.00

$51,500.00

$7,500.00

$86,030.00

Milestone Description

Tagasaste management

Activities Undertaken

- Monitoring of all sites completed (including tagasaste, understory pasture and soil measurements)

- Document drafted (for inclusion in the handbook) on tagasaste-understory pasture management based on what we learnt in this project, industry expert advice and published literature

Deliverables / Evidence of Completion

- Draft document circulated to project team


	

	
	Milestone Number
Due Date
MPI Amount

Non-MPI Cash

In Kind Contribution

Total

405641-M12

30/06/2021

$79,208.00

$3,500.00

$21,500.00

$104,208.00

Milestone Description

Handbook; Sharing results nationally – a tagasaste handbook for hill country farmers

Activities Undertaken

- Sections on establishment, management and value proposition completed

- Write-ups on case study farms edited for inclusion in the handbook and distributed digitally – B+LNZ, Regional Councils.

Deliverables / Evidence of Completion

- Draft of handbook and final report completed and circulated to project team


	


	Co Funding


	Co-Funder
	Type
	Amount
	Status

	Hawke's Bay Regional Council (contact: Peter Manson)
	Non-MPI Cash
	$45,000.00
	Confirmed

	Ballance Agri-Nutrients (contact: Ian Tarbotton)
	Non-MPI Cash
	$22,500.00
	Confirmed

	Beef and Lamb New Zealand (contact: Geoff Ridley)
	Non-MPI Cash
	$165,000.00
	Confirmed

	Hawke's Bay Regional Council (contact: Peter Manson)
	In Kind
	$45,000.00
	Confirmed

	Federated Farmers (contact: Sarah Crofoot)
	In Kind
	$6,000.00
	Confirmed

	Beef and Lamb New Zealand (contact: Geoff Ridley)
	In Kind
	$30,000.00
	Confirmed

	Greater Wellington Regional Council (contact: David Cameron)
	In Kind
	$18,000.00
	Confirmed

	Waikato Regional Council (contact: John Vosper)
	In Kind
	$6,000.00
	Confirmed

	Ballance Agri-Nutrients (contact: Ian Tarbotton)
	In Kind
	$12,000.00
	Confirmed


	Project Resources


	Project Team


	Name
	Organisation
	Role
	Confirmed?
	Phone
	Mobile
	Email
	Comms Contact?

	Peter Manson
	Hawke's Bay Regional Council
	Project Manager
	Yes
	06 838 8527
	+64 27 496 6398
	manson@hbrc.govt.nz
	Yes

	Margaret Carswell
	Hawke's Bay Regional Council
	Finance Manager
	Yes
	06 835 9200
	NA
	margaret@hbrc.govt.nz
	No

	Nick Broad
	Hawke's Bay Farmer
	Project team member
	Yes
	06 8377 512
	NA
	nickbroad@xtra.co.nz
	No

	Mark Harris
	Beef + LambNZ
	Extension manager
	Yes
	06 870 3495
	+64 27 577 9991
	mark.harris@beeflambnz.com
	No

	Doug Avery
	Marlborough Farmer
	Project team member
	Yes
	03 357 57208
	+64 21 107 9645
	avery@bonavaree.co.nz
	No

	Mike Barton
	Waikato Farmers
	Project team member
	Yes
	07 372 8919
	NA
	mbarton@xtra.co.nz
	No

	Dave Read
	Hawke's Bay Farmer
	Project team member
	Yes
	06 838 8976
	NA
	bogaardread@outlook.com
	No

	Greg Hart
	Hawke's Bay Farmer
	Chair Person
	Yes
	06 858 4343
	+64 27 499 0097
	greg@thefamilyfarm.co.nz
	No

	Sam Lang
	Hawke's Bay Farmer
	Project team member
	Yes
	NA
	+64 27 311 5887
	sam@thefarmilyfarm.co.nz
	No

	Luke Read
	Gisborne Farmer
	Project team member
	Yes
	06 214 3597
	+64 22 415 3317
	luke.read@hotmail.co.nz
	No

	Pat O'Brien
	Hawke's Bay Farmer
	Project team member
	Yes
	06 8375 687
	+64 27 452 7994
	psobmahia@gmail.com
	No

	Geoff Ridley
	Beef + LambNZ
	Research Manager
	Yes
	04 474 0827
	+64 27 422 4102
	geoff.ridley@beeflambnz.com
	No

	Ian Tarbotton
	Ballance Agri-Nutrients
	Science Extension Manager
	Yes
	07 572 7814
	+64 27 839 8020
	itarbotton@ballance.co.nz
	No


	Sub-Contractors


	Name
	Organisation
	Role
	Confirmed?

	Grant Douglas
	GBDScience
	Science provider
	Yes

	Katherine Tozer
	AgResearch
	Science provider
	Yes

	Mark Harris
	Beef + Lamb New Zealand
	Extension provider
	Yes
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