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Executive Summary

i This case study explores how the integration of trees on steep hill slopes in the Rangitikei
region can support landowner objectives of  diversifying farm revenue streams, improving
environmental performance , improving integration of farm enterprises  and importantly
addressing the issues associated with cattle occasionally breaching fences and accessing the
river. Two tree planting scenari os were investigated to understand the physical, financial and
environmental impact to the farm business.

1 Mangaweka Asparagus, owned by George and Diana Turney and operated by General M anager
Sam Rainey, is located at Mangaweka in the Rangitikei region. The farm business is 152 ha
effective comprising 101.4 ha cropping (predominantly asparagus), 47.2 ha of cattle grazing and
3.4 ha of grazed trees. The farm has two distinct land classes; the flat cropping land and river
flats and the steep hill slopes lead ing down to the river flats.

1 The steep hill slopes are marginal for the carryover cows currently grazed , and, although the
grazed area is fenced, the cattle occasiona Ily breach the boundary fences on the river flats  and
access the river . Timber afforestat ion on these slopes has therefore been the focus of this case
study. Given afforestation did not impact the area or performance of the asparagus operation,
financial analyses focused on comparing the forestry returns with the returns from the same
area of cattle grazing land to be replaced with tree plantings.

1 Mangaweka Asparagus expressed an interest in evaluating alternative, non  -radiata forestry
species. The scenarios modelled illustrate what forestry options may be available for someone
who does not w ant to plant radiata pine, or where radiata pine is no  t suitable. Three forestry
systems were analysed including a structural timber system (may include species such as
Douglas-fir, larch or fir) , low productivity specialty timber (may include species such as black
walnut, Tasmanian blackwood or oaks) and a high productivity eucalypt timber system.

i It has been a conscious decision to use generic cashflows for the forestry systems that are not
specific to species on the basis that comparable data for alternative  candidate species is limited
and generally unavailable. Future demand and the development of specialty sawmilling and
timber supply chains will have a significant bearing on future profitability. Sensitivi ty analyses
should be used by landowners to understand the implications to financial returns, particularly
when considering investment in risky and uncertain markets.

1 Scenario 1 modelled a combination of 22.6 ha of structural timber and 6.9 ha of low -
prod uctivity specialty timber grown on a 55 year rotation. In contrast, Scenario 2 modelled the
same areas of structural and specialty timber but, for the specialty timber system, modelled
eucalypts on a 35 year rotation.
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1 Neither scenario could compete with the current cattle grazing operation on the same area of
land, whether carbon was included or not . The high upfront capital costs of establishing the
alternative f or est scenari oAs (S1 = cpblhed8bhOthehlang-ter;12 = $9, 2
investment of the slower rotation timber species (35 7z 55 years) results in both scenarios
generating negative NPVs. In comparison, the current cattle grazing operation generates an
NPV of $8,037/ha and is highly profitable given the high revenue received from very litt le cash
investment.

1 Afforestation of alternative species on the steep hill slopes at Mangaweka Asparagus therefore
fails to provide a diversified revenue stream that can provide a profitable investment at the
assumed log and carbon prices and 6% discount rate. Afforestation does however remove the
issue associated with stock access to the river and provides improvements in environmental
performance. Nitrogen loss to water and biological greenhouse gas emissions was modelled to
reduce by 40% and 77%, respec tively, following the removal of the carryover cow grazing
enterprise and replacement with forestry.

i1 Integrating trees within a farm business can be a complex process requiring careful planning.
Landowners should consider the impacts to cashflow, the upfr  ont capital cost of establishing
and tending to forests, length of the investment period, market accessibility and impacts to the
remaining farm system. Non -financial and personal considerations are also key parts of the
planning process and may include en vironmental implications and ease of business integration.
Planning to achieve right tree, right place is critical to meeting the objectives of tree planting.
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Introduction

The Integrated Farm Forestry Systems project is a multi -agency funded research and extension project,
l ed by Te Ur u-fuRdaddp Dairydls, the Waikato, Bay of Plenty and Horizons Regional
Councils, Living Water (DOC -Fonterra Partnership), Farmlands Co -operative and the Forest Growers
Levy Trust.

The project is being delivered by Perrin Ag and PF Olsen in collaboration with farmer (dairy and sheep

& beef cattle) and ind ustry groups. The project aims to address key issues associated with increasing
adoption of forestry within ~ farm business and provide land owners, iwi and rural professionals with the
information they need to help landowners make well  -informed forestry ente rprise decisions and
increase their confidence in implementing forestry as aland  -use option.

One of four key phases of the project is completing a diverse range of farm case studies (including iwi -
owned) to illustrate the impact of integration of various forestry options into existing pastoral farming
systems. This follows on from a series of farmer interviews that were completed in 2019 to gainanin-
depth insight into farm forestry practices, views and knowledge, and enablers and barriers ,to

integrati ng forestry into pastoral farming businesses  (Dooley et al. 2020).

For this component, a range of complementary, integrated farming and forestry enterprises have been
evaluated with six Waikato/Bay of Plenty cases and four  Rangitikei individual cases. Case studies cover
a variety of primary land uses (e.g. dairy, sheep & beef cattle, deer). Forestry options will include Pinus
radiata, Douglas fir, m nnuka and apiculture, PFSI (Permanent Forest Sink Initiative) forests for carbon
and biodiversity, short rotation exotic species (including high stocking rate special purpose radiata pine

for wood fibre supply), poplar space planting, and totara for timber. Case studies have been selected
on their potential to demonstrate enhanced business and environmental performance and to ensure
guestions and knowledge gaps identified in Phase 1 of the project are explored. Once completed, the

case studies will be publi cly available on line.

This case study, Mangaweka Asparagus, comprises a family -owned cropping business in the Rangitikei
region. The case study was selected to explore knowledge gaps identified in the farmer interview phase

of the project. The topics covere d in this case study that align with the identified concerns and

knowledge gaps include:

i1 Evaluating land classes and detailing the process for selecting the right tree for the right place
and right purpose.

i1 Evaluating alternative structural and specialty forest species for timber potential

9 lllustrating how carbon sequestration and timber value contributes to financial outcomes and
potential benefits.

1 Providing robust financial and environmental analysis demonstrating potential returns, impact
on environ mental externalities, and the overall financial performance of the farm system. This
is compared against the existing land use and clearly demonstrates th e value proposition to the
land owner.
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Method

CASE STUDYSELECTION

To identify the Rangitikei case studies, the researcher worked with the local project steering group . The
group , which comprised a Horizons Regional Council representative and local farmer , recognised the
importance of having regional diversity in cases (geographic, enterprise ty pe) to meet the brief to
Jorovide results relevant to a range of farm situations nationally, with the alternatives contributing in

different ways to the various benefit sj as stated in the proposal. At the steering group me eting, the
group identified a broad range of tree enterprise typesrelevantto the local are a and a list of locals who
could be interested in participating. Geographic, topographic and climatic diversity in the area, and
diversity in farm situations and farmer objectives were all consider ed in identifying the options. The
Horizons representatve As knowl edge of farmers initiating or
particularly helpful in identifying the list of potential case farms in the region . A shortlist was arrived at
that captured diversity across all factors. Farm selection was cros schecked with findings of the

interviews in Phase 1 and the diversity captured in the potential cases selected exceeded the se
requirements . Selected case study farmers were approached to see if they would be willi  ng to
participate. The Mangaweka Asparagus case discussed in this report is one of the four Rangitikei case
studies selected.

DATA COLLECTION

The researcher visited Mangaweka Asparagus on 16 March 2020. Information on the interest and
preferences for integrating forestry into their existing business was explored . The general manager has
an interest in afforestation of the steep hill sides sloping down to river flats alongside the Kawhatau

River. The block was inspected and infor mation about the exi stin g farm and forestry activities w ere
captured. Data was collected using a template ad apted from the DairyNZ Whole Farm Assessment
(DairyNZ, 2016) to ensure consistency between case studies. Financial data was provided by the general
manager and, where figur es could not be separated from the cropping enterprise (not analysed in this
case study), representative values from the Beef and Lamb  NZ economic service were used. Further
follow -up phone calls and emails with the general manager to clarify information w ere made as
required.

The farm property was mapped and analysed in ArcGIS software to help identify the geo -physical
variation of the areas identified for afforestation  and was used to identify forest growth potential.

FARMNG ANALYSIS

The financial and physical dat a provided for the business was analysed to develop a feasible status quo

consi

model of the cow grazing business (Status Quo scenario).Fi nanci al data pertaining t

cattle operation only was analysed given confidentiality requirements  around the asparagus operation
Overseer FM software (OverseerFM, 2019) was used to estimate the nitrogen (N) and phosphorus (P)
losses to water and biological greenhouse gas emissions (bGHGs) from the current land use activities
using best practice data in put standards. Assumptions made in developing the status quo model are
provided in Appendix 1.

This status quo farm system was then re -modelled using spreadsheet analysis and Overseer FM,
incorporating the impact of afforestation on the farm system
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TREESCENARIOCANALYSIS

Appropriate afforestation scenarios for integration within the existing land activities were developed in
association with Mangaweka Asparagus, ensuring scenarios aligned with their objectives and were of
interest to them. They were then analysed for projected expenses, revenues and carbon sequestration
over a 56 year timeframe. This timeframe was used for all scenarios for consistency and is based on
two full typical 28 -year Pinusradiata rotations. Where applicable, the impact of accessing regional or
national grant schemes was included.

Mangaweka Asparagus are interested in alternative forestry species (i.e. non Pinus radiata species) to
address issues with stock occasionally breaching fences and a ccessing the river , exclude stock from
steep hill slopes to provide erosion control and  deliver environmental and biodiversity benefits
Diversification of income streams (ti mber and carbon), and improving business integration in terms of
balancing workloa d with cropping on the flat country  are additional objectives . These scenarios and
their drivers are discussed further in Section 2.

WHOLE FARMBUSINESSANALYSIS

Changes to the financial performance of the steep hill slopes and environmental outcomes o f the
property were compared to the status quo scenario.  An investment analysis, primarily using discounted
cash flow analysis (NPV on pre-tax cash operating surplus at 6%; IRR) was und ertaken to compare each
of the forestry scenarios with the status quo farming scenario . Investment analysis is expanded on in

t he YNote on i nvsedidnntpreddsheets wdreyused ®r/the financial analysis

comparisons .Aggr egate i mpacts on the pr opeerdcpduktedeusingi r onment a

OverseerFM. Assumptions are presented in Appendix 1.
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A NOTE ON INVESTMENTANALYSIS

The relative financial performance of the both the individual forestry , and aggregate land use ,
enterprises in each scenario is measured by both net present value (N PV) and internal rate of return
(IRR). Theforest ry enterprises are also described using an annuity.

The net present value of an investment is the su

less the initial cost of the investment. Investments w ith a positive NPV mean that the investment
generates a return greater than the assumed discount rate (see below) and are acceptable
investments ; those with a negative NPV generate a lower return than the assumed discount rate and
would be rejected.

The IRR is the actual rate of return on an investment with for the time value of money accounted for z
essentially the discount rate at which the NPV of an investment would be zero.

An annuity is an annual cash flow that would deliver the same net present value over the lifetime of the

m

i nvestment at the assumed discount rate (in today

helping quantify the relative annual average profitability of forestry with land uses that generate
revenue every year. Howe ver, the timing of cash flows is not directly apparent from this measure so
this needs to be considered in conjunction with time series cash flow analysis.

A uniform discount rate of 6% has been used in analysing across both the forestry and farming aspect

of the business model, including returns from ecosystems services such as nitrogen and carbon. A
consistent discount rate is necessary when presenting NPV s to compare between scenarios but may
not be appropriate where landowners  prefer one revenue source over another. The use of a consistent
discount rate here was a necessary practical assumption.

We note that while 6% is a common agricultural discount rate, 8% is a more common forestry discount
rate. There are also other conventions which differ between standard practice s for agricultural and
forestry economic evaluation s, such as the treatment of land opportunity costs and the length of time
considered. These factors interact with the choice of discount rate. Additionally, it is useful to treat
uncertai n revenue streams such as the sale of carbon credits with a higher discount rate. While
differing discount rates are useful to account for differences in risk profiles and other aspects of the
revenue streams included, that additional level of analysisis  considered out of scope for this report.

In this analysis, the investment in the land is deliberately excluded and case study results only reflect
the investment in livestock, tree stock, plant and machinery and any additional rights to discharge
nutrient s to water. This assumption is made on the basis that the investment in the land is not
discretionary between scenarios, but the choice of land use is.

S
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Farm and business description

BACKGROUND

Mangaweka Asp aragus is owned by George and Diana Turney who bought the property in  1989. The
farm is located in the Kawhatau V alley, 10 km east of Man gaweka. General Ma nager, Sam Rainey, runs
the day -to-day operations while George and Diana , along with their four children who sit on the

company board, hold an advisory role in the business. Casual staff, including locals, backpackers and
recognised seasonal employees from Vanuatu, are employed over the harvest season with up to 65

staff required over the late spring/early summer period.

The 164.9 ha pro perty consists of two distinct land classes, the flat cropping country ~ and river flats and
the steep hill slopes leading down to the river flats. The flat ground is utilised primarily for asparagus
cropping while pasture on the steep slopes is managed by g razing carryover cows.

The business is interested in planting trees on the steep slopes to provide better integration with the
current cropping system and peak season labour demands, diversify the farm business and provide
erosion control of steep slopes. The cattle grazing enterprise is secondary to the asparagus operation.
However, a major concern for Sam is ensuring cattle do not get into the river. There has been an issue
with cattle breaking through fences occasionally and accessing the river, often at inconvenient times
with respect to asparagus management and requiring someone to immediately shift jobs and move the
stock. Hence, trees provide a better alternative to cattle in terms of keeping stock out of the river and fit
with other management activi ties.

FARM BUSINESS STRATEGY

Mangaweka Asparagus operates under a company structure with the owners and their children on the
board. Their priorities are to ensure that the business remains financially viable to support the
shareholders, while integrating alternative land uses to operate along side the current asparagus
operation to provide diversity in revenue and improve sustainability of the land.

The vision and goals for the farm business are to:

i1 Continue to operate a financially sustainabl e business to support the owner s and their children .
Improve and e xpand the asparagus operation

Integrate sustainable cropping practices

Protect the local environment including the Kawhatau River
Diversify income streams .

= =4 4 A
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Figure 1: Mangaweka Asparagus aerial map identifying property  boundary (orange line).
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FARM DESCRIPTION
PHYSICAL CHARACTERISTICS

Mangaweka Asparagus is 164.9 ha in total consisting of 152 ha effective and 12.9 ha non -effective. Of
the farmable area there is 88.8 ha of asparagus, 12.6 ha of winter wheat, 47.2 ha of cattle grazing
(including 14.5 ha of river flats and 32.7 ha of steep country), and 3.4 ha of grazed trees. Areas of the
river flat s and winter wheat are currently being converted to asparagus.

The effective area consists entirel y of acidic orthic brown soil. The climate is generally summer safe and
has minimal winter water logging. The farm is in a moderate rainfall area receiving 1,150 mm per

annum and has a mean annual temperature of 11.5 °c. Farm topography is characterised as 40% flat,
31% rolling, 10% easy hill and 19 % steep. The asparagus land utilises the flat and rolling area s, while
carryover cows are grazed primarily on the easy hill and steep land (Table 1). Mangaweka Asparagus
are considering alternative land use s, such as trees, for this steep country to  prevent stock accessto
water , provide erosion control, and reduce labour demands particular at the peak of the asparagus
season.

Table 1: Slope description for each farm block.

Average slope

Ar- h n 0 H ~ 0 H . 0 0
ea (ha) (degrees) Flat 0-7 Rolling 8-15" Easy Hill 16-25" Steep 26+

Asparagus 88.8 7.6 54% 3% 8% 1%
Winter wheat 12.6 9.5 40% 45% 13% 2%
Cattle country 32.7 38.0 4% 8% 12% 76%
River flats 145 10.4 40% 40% 15% 5%
Grazed trees 34 29.9 % 17% 22% 54%
Total 152.0 151 40% 31% 10% 19%
FARMSYSTEM

The main income source for the farm is asparagus with 88.8 ha of land currently utilised for growing

the crop. Additional areas of river flat and land currently used for winter wheat is planned to be
developed for asparagus cropping. For the purpose s of this case study, the area considered for
conversion to asparagus has not been included in the analysis. A mustard crop is grown prior to
planting asparagus and mulched in to suppress weeds and provide organic matter. The business is
looking at ways to improve the sustainability of their system by integrating techniques such as strip
tillage, inter -row cropping to create permanent soil cover, and non  -chemical options of controlling
weeds. Harvest occurs from October through to January. Labour over this time is critical with the farm
employing approximately 65 staff. The business utilises locals, backpackers and 50 recognised seasonal
employees (RSEs}o fulfil th is labour requi rement, providing accommodation for the RSEs overthis
time.

The remaining ste ep land and river flats (47.2 ha) are used to graze 90 Friesian x Jersey carryover cows
from 1 May to 1 February. These cattle provide a way to manage pasture growth, suppress weeds and
provide a regular cash flow for nine months of the year. Labour requir ements are low which generally
fits well with the business with just one full time equivalent (Sam Rainey) running the farm outside of

the harvest period. The exception being a casual employee who comes in occasionally to help with
stock work. However, dur ing harvest, managing the stock can be a challenge with water issues often
occurring during the peak period and requiring labour to address . Additionally, the steep land is

&D perrin ag Page 13 of 44



marginal particularly for heavy stock and therefore other land uses are sought to m inimise
environmental impacts while still providing an alternate income source to supplement seasonal
cropping revenue.

ENVIRONMENTAL FOOTPRINT AND LIMITS

Once agriculture enters the Emissions Trading Scheme (ETS), farmers may be required to make
changes to reduce on -farm greenhouse gas (GHG) emissions to contribute to domestic and
international GHG reduction targets .

Biological greenhouse gas emissions for Mangaweka Asparagus total 1.3 tonnes of carbon dioxide
equivalents per hectare per year (t CO ze/halyr) and comprise 52.4% methane (CH4) and 47.6% nitrous
oxide (N 20). This is different to pastoral farms (typically 80% methane, 20% nitrous oxide) due to the
significant cropping operation, which is the main contributor to emissions through N2O from nitrogen
fertiliser inputs . Reducing nitrous oxide emissions therefore relies on reducing nitrogen inputs, while
reductions in methane emissions rely on reducing dry matter intake (21.6 g methane produced per kg

of dry matter eaten) of livestock.

The curr ent nitrogen leaching loss rate for Mangaweka Asparagus is 26 kilograms of nitrogen  (N) per
hectare per year (kg N/ha/yr) while phosphorus  (P)losses equate to 0.3 kg P/ha/yr. Nitrogen losses are
driven primarily by the cropping operation while phosphorus |  osses are driven from grazing cattle on
the steep hill slopes.

The integration of trees on farm may provide a valuable tool to mitigate environmental externalities.
Key opportunities relate to retiring marginal land to reduce methane emissions, sediment an d P loss
and providing income from log sales and carbon sequestration over time.

More information on the expected GHG requirements is provided in Appendix 2.

ESTABLISHED TREE PLANTING

Mangaweka Asparagus have existing plantings on the property including 3 .4 ha of grazed trees and
large areas of regenerating scrub on steeper areas of the hill slopes resulting from low grazing

pressure. The owners are keen to plant trees on the hill slopes to better align labour demands with

their asparagus system compared t o the current cattle operation, mitigate issues with stock accessing
the water , provide diversity in revenue streams and improve environmental performance.
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STATUS QWO FARM SYSTEMPERFORMANCE

The physical, financial and environmental performance information for Mangaweka As paragusA statu
quo operation are detailed below . The measures indicate the performance of the property in its current

stage of development and management regime . Note, as the p lanned tree planting scenarios are only

located on area s currently used for cattle grazing, the financial performance displayed below is for the

cattle opera tion only. No changes to the cropping enterprise result from tree planting, and thus

financial figu res for the cropping enterprise have not been analysed.

PHYSICAL PERFORMANCE

Table 2: Summary of status quo farm system details.

Farm details Current farm system
Nearest town and catchment Manawatu Asparagus area (ha) 88.8
SeasonAs rainfall ( Ov er s e e r1,150nn)Winter wheat area (ha) 12.6
Soil type(s) Orthic brown soil Crop N fertiliser use (kg N/halyr) 81
0,
Flat (40%) Cattle area (ha) 47.2
Rolling (31%)
Topography E hill (10%
asy hill (10%) Cattle stocking rate (SU/ha) 95
Steep (19%)
Total farm size (ha) 164.9 Breed/Type FxJ carryover cows
Effective area (ha) 152.0 Date on farm 1 May to 1 Feb
Native and riparian trees (ha) 2.0 Labour; Feb - Sept (FTE) 11
Timber woodlots (ha) 0 Labour; Oct - Jan (FTE) 65.0

FINANCIAL PERFORMANCE

Table 3: Financial key performance indicators for the cattle operation.

Financial KPIs Base System
Gross Farm Income ($/ha) 768
Farm Working Expenses ($/ha) 251
Operating Expenses ($/ha) 304
Operating Profit ($/ha) 465
Cash Operating Surplus ($/ha) 517
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ENVIRONMENTAL PERFORMANCE

Table 4: Status quo environmental performance indicators.

Environmental Indicators Status Quo
Total N loss (kg N) 4,214

N loss per hectare (kg N/ha) 26

N surplus (kg N/halyr) 36

N conversion efficiency 53%

P loss (kg P/halyr) 0.3
bGHG (t CO, eq./ha) 1.3
Greenhouse gas emissions (t CO , eq./ha) 1.9

*Contaminant loss KPIs were mocklled through OverseerFM v6.3.4 and reported against the total farm area.
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Forestry options

This section describes the options for integrating trees on farm to meet the goals and values of
Mangaweka Asparagus. The current physical, environmental and financial performance and limitations
of the farm business discussed in Section 1 provide guidance for designing planting scenarios.

Scenario design considered Mangawe k a A drgeglarding okjettives which include d the
following:

1 Provide business integration with the current cropping system and peak season labour
demands .

1 A preference for non -radiata species .

i1 Provide diversity in revenue streams (timber and carbon) .

1 Reduce soil losses from erosion of steep slopes

RIGHT TREE RIGHT PI2E: JITABLE SPECIES SECEION FOR THE FARM

Understanding a planting site and its effect on tree  performance and future harvesting operations and
growth potential is essential for selecting the right tree to achieve the desired outcomes. In this section,
tree options for the steep hill slopes on the Mangaweka Asparagus property are explored.

STEEP HLL SLOPES

This area refers to 32.7 ha of steep slopes (38 °) leading down to the river flats adjoining the Kawhatau
River at the northern end of the property ( Figure 2 and Figure 3). The area receives good rainfall (1,145
mm) but is north -facing and suscept ible to drying out over summer. Altitude at the base of the hill
slopes is 365 m above sea level (asl) and climbs to 440 m asl at the top of the slopes. Pastures are
undeveloped with low fertility and are composed of browntop. Carryover cows are utilised f rom 1 May
through to 1 February to control pasture growth.

This area provides opportunity for diversifying marginal pastoral land into an alternative land use that

can improve the physical and financial performance of the land, while achieving the objecti ves of the
landowner. Planting of hill slopes for timber requires consideration around access and harvesting.
Transporting logs from the harvest site to public roads requires good roading infrastructure and can be

a costly exercise if tracks are not up to standard. If large upgrades are required, then landowners

should consider increasing the scale of planned woodlots to dilute fixed roading costs (NZFFA, 2005 a).
Similarly, if slope and slope length of hill areas requires tracking for ground harvest or if h aulers are
required, then harvesting costs will be greater.

It is important to plan the design of woodlots to manage and reduce negative environmental outcomes

at harvesting, particularly where waterways are close to the planting site. For Mangaweka Asparagus,
this is a particularly important consideration given the proximity of the Kawhatau River at several

points of the planting site. Key considerations will be around managing the post -harvest impacts of
afforestation including containment of sedim  ent and forestry slash and debris. Appropriate
management of these woodlots and harvesting events will involve consideration of the National
Environmental Standards for Plantation Forestry (NES -PF; 2018)which provides regulations on how the
environmental effects of forestry should be managed.

In challenging situations where slope, access and/or nearby waterways are likely to increase harvesting
costs land owners should consider whether the proposed woodlot has the scale and potential timber
value necessary to justify extraction.
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Figure 2: View of the steep hill slopes identified for tree planting.

ka perrin ag Page 18 of 44



FORESTRYSCENARIO DESIGN

Mangaweka Asparagus expressed interest in alternative timber species (i.e. non  -radiata species) for
planting on their steep hill slopes. The objective of tree planting is to better align labour demands with
their asparagus system compared t o the current cattle operation, mitigate issues with water access,
provide diversity in revenue streams and improve environmental performance.

Alternative timber species tend to be more site -specific and have longer rotation lengths  than the
mainstream P. radiata forests . The price received at harvest can be greater than that for radiata given
the superior timber properties of many alternative species. However, the time to harvest is much

longer which impacts on the return on investment. One of the key c onstraints with growing alternative
species is that informa tion for growers is limited. A good place to start for information is through local
farm foresters and the New Zealand Farm Forestry Association  (https://www.nzffa.org.nz/ ).

The scenarios modelled for Mangaweka Asparagus illustrate  what forestry options may be available for
someone who does not want to plant radiata pine, or where radiata pine is no t suitable. The forestry
areas chosen are those on the steep banks which run down to river flats  and are away from the main
production area. Two forest systems are included, neither of which use radiata pine. The main forest
system produces structural timber, and the other produces pruned high value logs predominantly for
furniture or flooring. It has been  a conscious decision to use generic cashflows for the two systems not
specific to species. There should be a process of reading up, and/or even site testing species to choose

the most suitable species option. Within each forest system the cost assumptions , yields and revenues
are within the margin of error of each other.

The first forest system for structural timber is intended to represent species such as Douglas -fir
(Pseudotsuga menziesi), larch (Larix) or fir (Abieg. It is assumed to be planted at 1 ,333 stems per hectare
with no pruning and two thinningAs. The aim is to keep

a high stocking through the younger ages, andthent wo t hi nni ngAs to get down to
crop stocking of 500 stems per hectare before harvest at 55 years.

The second forest system for appearancegrade t i mber i s i ntended fegiessudlsagseci al t
black walnut (Juglans nigrg, Tasmanian blackwood (Acacia melanoxylon), and oak (Quercus) among

others . They are planted at 833 stems per hectare, include the cost of tree guards on every tree, and

include three pruni nJghesim & togroduce six nieh iesafi prumeg finsber  with

large butt logs. The final crop stocking after thinning is 250 stems per hectare . The forest is also

assumed to be harvested at 55 years.

Considerations for the choice of species in each system are depth of soil, any known nutrient
deficiencies, whether out of season frosts are likely, level of exposure to wind and occurrence o f
flooding on the river flats. There are excellent resources available which can be used to refine species
choice based on these indicators. A short description of each of the above forest species is provided
below.

SPECIES DESCRIPTION
STRUCTURAL REGIME SECIES

Douglas-fir is known as a moist climate species requiring annual rainfall above 1~ ,000 mm and should
not be planted on drought -prone soils. The species prefers cool climates . Exposed northwest facing
slopes should be avoided. Douglas -fir is particular ly intolerant of wet soils and out -of-season frosts. As
such, flat sites on valley bottoms should be avoided. Good weed and pest control is critical for

successful establishment. Stocking is typically at a minimum of 1~ ,000 stems per hectare (sph), with
1,200-1,600 sph common. R otation length depends on silvi culture regime and timing of thinning. Early
thinned stands (initial thin to waste at age 10) can provide rotation lengths of 40 years, while late
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thinning (age 25) will push the harvest rotation to over 50 years. Unthinned stands will require a longer
rotation of approximately 60 years before trees are large enough to harvest (NZFFA, 2005 b).

Larch species are deciduous trees originating from the northern hemisphere. There are two main
varieties of larch grown in New Zealand; European larch ( Larix decidua) and Japanese larch (Larix
kaempferi), with the latter showing greater performance in the lower North Island (Miller & Knowles,
1988), along with Hybrid larch (European x Japanese) which has faster growth  rates. Japanese larch
tolerates cold climates and shallow soils found on steeper slopes (NZF FA, n.d.). It can grow in altitudes
up to 600 m and prefers moderate to high rainfall sites (approximately 750 -1,250+ mm). The species is
light demanding and grows only on well -drained soils. Itis very frost hardy in winter  but is susceptible
to spring frost (Miller & Knowles, 1988). Weed and pest management in the first two years is critical to
ensure successful es tablishment. Larch grown for timber should be thinned regularly to avoid
overcrowding and, for a 40 year rotation, should be thinned to 400 sph. Pruning is necessary if quality
clearwood is required (NZFFA, n.d.).

Fir (Abieg) species are evergreen conifers originating from the northern hemisphere. They occupy
relatively cool, moist sites at middle to high elevations in mountainous areas (Miller & Knowles, 1989).
Fir species are wind tolerant and can cope on bony soils found in exposed erodible steeplands,

although growth rates may be reduced if topsoil is both nutrient and moisture deficient. Fir requires

free -draining soils and are not tolerant of excessive soil moisture ( Satchell, 2018). Typical silvicultural
regimes for New Zealand are based on an initial  stocking of 1 ,667 sph thinned to 500 sph at age 17 to
produce harvestable logs on a 40 year rotation  (Miller & Knowles, 1989) . Variation in this regime will
exist between different fir species.

SPECIALTY APPEARANCESPECIES

Black walnut is native to easter n North America and produces a timber used for  the construction of
high quality furniture (Nicholas et al., 1997). Black walnut is highly site  -specific with the most important
consideration being shelter, whether topographic or from neighbouring vegetation . Black walnut also
requires free -draining soils with good fertility.  Areas where late spring frost occurs should be avoided
(Nicholas et al., 1997). Often, ideal sites for black walnut are small areas or pockets of land, rather than
whole paddocks or hect ares. Rotation lengths tend to be around 45 -50 years (Knowles, 1978). Winter
form pruning when necessary is required to improve stem form. Further pruning of branches up to six
metres and subsequent thinning will promote production of clearwood (Haslett, 1 986).

Tasmanian blackwood is a fast -growing evergreen species . It is tolerant of poor soil and exposure and

is well suited for erosion control of steep slopes. However, deep moist soils and shelter is required for

high quality timber production.  Lower vall ey slopes and moist gullies are ideal for timber production,
along with eroding gullies where shelter and plenty of soil moisture is available (Brown, 2005). Control
of weeds and pests , particularly in the first two years , is critical for successful establ ishment. Form
pruning and thinning is essential if growing for timber, otherwise blackwood left alone will grow a short
stem and large, branched crown (Jackson, 2006) Form pruning annually to year eight is necessary to
prevent malformation in the stem and  crown. Thinning is also required to enable large crowns to form
with large butt logs. Typically, blackwoods are planted at 700 -800 sph and thinned to 400 sph at age 7 -
8. At age 10, they receive a final thin to a density of 200 sph. The average rotation length for blackwood
is 35 years (Brown, 2006).

Oaks include a wide variety of trees native to the northern hemisphere. European oak ( Quercusrobur) is
common in most parts of Britain and is present across Western and Central Europe. European oak has

been grown in New Zealand since European settlers arrived. Itis  the best known timber of the oak
species and has been used extensively because of its availability and timber properties (Haslett, 1984).

Red oak (Quercus rubra) originates from North America and Canada and is considered to have a faster
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growth rate than the European oak . Oaks can grow on a range of soil conditions but  will achieve better
growth rates on fertile sites. Oaks have a tendency to grow large branches and spread if given sp ace.
Therefore , high stocking rate s and timely pruning are essential to produce timber for high value uses
such as joinery and flooring (Appletons Tree Nursery, n.d.) . There are hybrid species available and
produced at New Zealand nu rseries. Different combinations can be trialled to get the right growth rates
and crown shapes.

Eucalypts tend to grow best on low altitude, fertile and relatively sheltered sites with good drainage and
regular rainfall, although tolerance to specific conditions will vary amongst species (NZD Fl, 2019).
Eucalypts grown for pulp have a short rotation length (<20 years) and can require form pruning to
achieve a single straight stem, whereas eucalypts grown for clearwood are grown in 30 to 40 year
rotations and will require both thinning and pruni ng lifts. Pulp wood tends only to be profitable where

a mill is located within close proximity. As with all the alternative timber species described above,

higher timber prices at harvest compared to radiata are possible given the superior timber propertie S
of these species. Currently, however, finding a market  outside of the local pulp mills can be difficult and
often relies on a boutique sawmilling outfit with portable mills. The potential returns from growing

these species will depend on future demand an  d the development of specialty sawmilling and timber
supply chains.

SCENARIO DESIGN

For Mangaweka Asparagus, t wo scenarios were tested to assess the value of integrating  alternative tree
species on farm to support the key landowner objectives outlined previously. Farm woodlots were
assessed for economic potential (including carbon) and compared against the current cattle operation.

Details of each scenario are provided below with a map of the pla nting design presented in Figure 4.

(®perrinag page 21 of 44



Figure 4: Scenario 1 and 2 planti ng areas.
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