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E t0 ana au ki nga pae maunga o te tawha o Rotorua,
ka hikoi au i 6na taumata, whai ake i nga tapuae o
nga tdpuna,

Kia tau au ki toku maunga a Ngongotaha, ka titiro
whakararo ki toku tipuna a Te Rotorua-nui-a-
Kahumatamomose,

He tdpuna, he waiora, he wairua, he wai mauri,
e karanga ake nei ki a tatau

Kia hono ai tatau ki a ia, kia rongo ai i 6na mamae,
kia rongo ai i tona mauri e kohukihuki mai nei,

Ka katakina ki runga,

Ka katakina ki raro,

Kia ueuenuku, Kia ueuerangi,
Kia homai i te oranga e,

Kia whakata hoki au i ahau

Kia toro atu aku ringa, toku manawa
ki te awhi, ki te utaina i te aroha ki to tatau
tdpuna a Te Rotorua-nui-a-Kahumatamomoe,

Tdturu whakamaua kia tina, tinal

Haumi &, hui &, taiki &l

Kei te iti me te rahi, téna ra koutou. Téna ra

koutou i runga i te ahua o ténei rauemi, me ki, he
rauemi hei tautoko i a tatau. Kia ahu whenua tatau

i runga i te whakaaro manaaki, te whakaaro tiaki

i a Papatdanuku, me ona rotomoana, 6na wai e
whakaora i a tatau. Kia kaha ra te panui mai, kia mau
ki nga matauranga, kia puta tatau ki te whaiao, ki te
ao marama. Téna ra koutou, téna ra koutou, ka mihi,
ka mihi, mauriora ki a tatau katoa.

| stand upon ridges of the Rotorua caldera,
| walk her ridges, tracing the steps of our ancestors,

| settle on my maunga Ngongotaha, looking down
upon my ancestor, the second great lake that
honours our ancestor Kahumatamomoe,

My lake is an ancestor, it is life giving, it is spirit, it is
the essence of life,

Our lake calls to all of us that we may connect with
this essence, acknowledging her pain, acknowledging
her distress,

Let us call to Ranginui above,
Let us call to Papattanuku below,

That they may strengthen us,

So we may reach out with our hands and hearts
to offer our love and assistance to our ancestor
Rotorua-nui-a-Kahumatamomoe

Let us grasp this!
Let us bind together and move forward as onel!

We extend our greetings to all those who have
picked up this resource. It is a resource to support
us in managing our land in the spirit of caring and
protection for earth mother and the many lakes
and waters that adorn her. May we heed the
knowledge within, so that we may be enlightened.
We acknowledge you and call for wellbeing to

us all.
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| ‘Plan Change 10’ is
shorthand for ‘Lake
Rotorua Nutrient
Management — Proposed
Plan Change 10 to the
Regional Policy Water
and Land Plan’. At the
time of writing, Plan
Change 10 is subject

to appeals and may be
amended by the Courts.
Despite this uncertainty,
alternative land uses will
remain an option for
landowners.

2 This includes crops
like kiwifruit, which
have been grown
around Rotorua but

are well outside the
crop’s optimum growing
conditions, such as frost
risk and growing degree
days.

INTRODUCTION

Over the past 20 years, land users and the
general public throughout New Zealand have
become increasingly aware of the sensitive
and complex nature of the environment in
which we live. The issue of maintaining and
improving water quality is becoming a key
issue which many organisations and individuals
are working on.

Within the Bay of Plenty, maintaining water
quality of the lakes is a prime concern and has given
rise to the Bay of Plenty Regional Council's (BOPRC)
Plan Change 10", which focuses on improving water
quality in the Lake Rotorua catchment. During the
next decade, land users in the catchment will face
a number of challenges, which will involve having to
balance initiatives to help improve water quality with
the need to produce an income from the land.

The Rotorua Land Use Directory — Tahuri Whenua
is a guide to help land users in the Lake Rotorua
catchment evaluate other land use options that may
be available to them. The Rotorua Land Use Directory
— Tahuri Whenua has been published in both this
hardcopy format and on a public website at www.
landusenz.org.nz.

The website contains all the information that is
in this hardcopy directory, along with access to the
sources of information and other resources.

HOW TO USE THIS
DIRECTORY

This directory is divided into three main sections:

[. An introductory section, which includes envi-
ronmental information about the Lake Rotorua
catchment including climate, soil and topography
data and BOPRC regulatory information;

2. The land use section, which consists of existing
and potential land uses that are considered to be
suitable for the Lake Rotorua catchment; and

3. An appendix with additional information on crop
protection and greenhouses.

HOW WERE THE LAND
USES SELECTED?

There were a number of criteria that influenced
which land uses could be selected for this directory.

Firstly, land uses could not be included in the
directory if they leach a high level of nutrients,
especially nitrogen, and require regular soil disturb-
ances, e.g, cultivating. These factors eliminated many
crops from the directory. Reduction of the nitrogen
load entering Lake Rotorua is a key objective of
BOPRC’s Plan Change 10 (see Plan Change 10
section).

Secondly, the climate will always play a crucial
part in determining which land uses are possible.
In the Lake Rotorua catchment, high rainfall, low
temperatures, relatively high humidity and the
occasional presence of early and late frosts were key
constraints that excluded” many horticultural land
uses.

Thirdly, land uses were not included if they
required an artificial environment, such as a
greenhouse, for growing. It was felt that a Rotorua
Land Use Directory should
environmental characteristics.

reflect Rotorua

Lastly, industry factors, such as the presence or
lack of a supplier; processing infrastructure and well-
developed market channels, were also factors that
determined if a land use could be made viable or not.

It should be noted that the absence of industry
factors does not necessarily mean some land uses
are not viable. There are entrepreneurial land users
around the country who, despite a lack of processing
infrastructure or market channels, have endeavoured
to work around these issues and set up their own
solutions.

This directory does identify agricultural land uses
that are traditional to the Lake Rotorua catchment. It
also highlights some potential land uses that, although
they each may face some hurdles, could offer the
prospect of a worthwhile endeavour if the challenges
are resolved.

Importantly, any land use change planned for
the Lake Rotorua catchment would need to be
modelled for nitrogen leaching, either in Overseer
or an alternative nutrient budgeting model approved
by the Regional Council, and a Nutrient Management



Plan developed to ensure that nutrient limits for a
property could be met.

LAND USE SECTIONS

Each land use section is divided into seven categories:
Overview

Products and markets

Production requirements

Infrastructure requirements

Environmental issues

Investment and return

Useful links containing information on contacts,
resources and references.

NITROGEN LEACHING
INDICATOR

Within the environmental issues section of each land

N oW =

use, there is a nitrogen leaching indicator that gives

a visual indication of the nitrogen leaching potential

of the land use. There are four levels:

* Low (green) indicates a low nitrogen leaching land
use of <18 kg/halyear;

* Medium (orange) indicates a medium range of
nitrogen leaching from |9-54 kg/ha/year;

» High (black) indicates a high nitrogen leaching land
use of >55 kg/ha/year;

* Unknown indicates there is no nitrogen leaching
information currently available for this land use.

An indication of Low—Medium means the nitrogen
leaching rate is at the lower end of the medium range.

Land uses with Medium or High nitrogen
leaching rates will require intervention to reduce
their nitrogen leaching levels.

DISCLAIMER

The information in this Rotorua Land Use Directory
is a guide only to potential land use options in the
Rotorua catchment and is intended to provide
general information to the public.

While every effort has been made to ensure
the accuracy of the information contained in this
directory, Te Arawa Primary Sector, Inc. and the
Bay of Plenty Regional Council make no warranty,

express or implied, nor assume any legal liability
or responsibility for the accuracy, any error of fact,
omission, interpretation or opinion which may be
present, nor for the consequences of any financial
decision based on the information contained in this
directory.

In addition, Te Arawa Primary Sector, Inc. and
Bay of Plenty Regional Council, their related entities,
officers, employees, agents or contractors will not
be liable for any direct, indirect, consequential or
incidental loss or damage sustained by any person,
trust, incorporation or organisation relying on the
information in this directory.

The information in this directory should not be
relied upon as a substitute for professional services
and should not be construed as advice, whether legal,
financial, technical or otherwise in any given situation.
In such cases, it is recommended that services of a
competent professional adviser be sought.

ROTORUA LAND
USE DIRECTORY

TAHURI WHENUA
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3 https://lwww.boprc.
govt.nz/lake-rotorua-
nutrient-management

BAY OF PLENTY
REGIONAL
COUNCIL

PLAN CHANGE 10

Lake Rotorua Nutrient Management — Plan
Change 10 has been developed to manage
nutrient loss in the Lake Rotorua groundwater
catchment.

This plan change is part of a wider programme
committed to protecting water quality in the Lake
Rotorua catchment. Input from public meetings, hui,
information sessions, conversations and numerous
research reports has been used to inform the
policies, methods and rules being proposed in Plan
Change |0.

Under Plan Change 10, the establishment of
crops in the Lake Rotorua catchment is problematic.

Crops have the potential to leach large quantities
of nutrients, including nitrogen. Crops should only be
considered as a possible land use in the Lake Rotorua
catchment where there is the capacity of land size to
allow other land use changes to offset the large losses
likely from the crop area. Please seek expert advice
before progressing with any form of land use change
involving crops.

Commercial cropping in the Lake Rotorua
catchment, regardless of property size, will require a
resource consent.

For controlled activities such as rural properties
over 40 hectares in the catchment, they will now
require a resource consent.

Properties/farming  enterprises  that are
considered controlled activities will be given a
Nitrogen Discharge Allowance that they will
need to meet by 2032 and will require a Nitrogen
Management Plan that shows actions that manage the
reductions.

More information on Plan Change 10 — Lake
Rotorua Nutrient Management can be viewed on the
Bay of Plenty Regional Council’s website.*

PLANNING — RESOURCE
CONSENTS

When making a land use change, it's important to
consider whether or not this change will require a
resource consent.

Resource consents are vital to ensuring our
natural and physical resources are allocated and used
efficiently and sustainably, and are required under the
Resource Management Act (1991).

WHAT IS A RESOURCE
CONSENT?

A resource consent is an approval to undertake
certain activities identified in rules. They are generally
required for activities that have a greater impact
on the environment due to the significance of the
activity either in the short or long term. Resource
consents specify:

I. The length of time an activity can be carried out;

and
2. Any specific conditions that need to be met.

WHAT IS THE
PROPOSED
CONSENTING SYSTEM?

Proposed Plan Change 10 provides for three types of
consent classes:

Permitted activity
No consent needed as long as rule conditions are met

Controlled activity
Consent needed and will be granted as long as rule
conditions are met

Non-complying
Consent needed and may be declined

Whether a landowner will need a resource consent

under Proposed Plan Change |0 depends on:

* Property size;

* Rate of nitrogen loss from activities on the
property,

* If managed nitrogen reductions are planned for;



* If there is commercial cropping, horticulture or
dairy farming on the property.

Before applying for a resource consent, it is
recommended that landowners talk or meet with a
land management officer from the Rotorua Office.
The land management officer may also be able to
undertake a site visit to provide further advice on
development of a Nitrogen Management Plan to
support an application for Land Use Activities in the
Catchment of Lake Rotorua (PCI0).

To arrange this, please phone 07 921 3377.

More information on the resource consent
process can be found on the regional council
webpage:  https://www.boprc.govt.nz/environment/
resource-consents/.

ROTORUA LAND
USE DIRECTORY
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THE LAKE
ROTORUA
CATCHMENT

The Lake Rotorua catchment is approximately
30 km across from the Mamaku Plateau in the
west to the Whakapoungakau range in the
east, and around 22 km from the northern to
the southern boundary.
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Figure I: Lake Rotorua catchment rainfall map
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ROTORUA
CLIMATE, SOIL
AND TOPOGRAPHY

The existing climate, soils and topographyare  ROTORUA CLIMATE

key elements in the biophysical environment
that provide a framework of environmental
limits that can either promote or restrict
4 Cliflo Database, different land uses to varying degrees.
NIWA This section examines these elements in
relation to the Lake Rotorua catchment.

The table below shows average monthly figures for
a range of climatic factors over the 30-year period
1981-2010.* These figures are measured at the
weather station at Rotorua Airport.

SUMMARY ROTORUA CLIMATE 1981-2010

Climate factor Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec Year
Sunshine hours 243 206 200 170 145 19 131 152 155 191 200 216 2128
Mean daily 23 23 21 18 I5 I3 12 I3 15 16 19 21 17
maximum

temperature (°C)

Mean temperature 18 18 |6 I3 Il 8 8 8 10 12 14 |6 |3
Q)

Mean daily minimum 13 I3 Il 9 6 4 4 4 6 8 9 12 8
temperature (°C)

Growing degree 234 224 181 102 48 15 8 8 30 65 109 189 1214
days (hours)

Humidity (%) 79 8l 8l 83 87 88 87 86 82 80 77 79 83
Rainfall (mm) 93 94 99 107 17 136 135 131 109 112 94 |14 1342
Wetdays(lmmOr 8 7 9 8 9 Il Il 12 Il Il 9 10 17
more of rain)

Ground frost days 0 0 0 2 5 9 12 10 5 2 0 46
Winter chill hours - - - 55 119 177 214 190 I15 - - - 870

12



Some key points arising from this table:

Sunshine hours are at their maximum in January, at
243 hours, and typically reach their lowest in June,
with 19 hours.

Temperature: the annual average temperature
ranges from 8—18°C with the average maximum
temperature being 23°C and the average
minimum being 4°C.

Growing degree days (above a |0 degree baseline)
vary during individual years from under 1000
hours up to about 1400 hours, with an average
across the 30-year time period of 1214 hours.
Humidity ranges from 79 percent in summer up
to 88 percent in June, with an annual average of
83 percent.

» Rainfall is measured at Rotorua Airport but

varies significantly across the catchment from
1342 mm at Rotorua Airport to around 2400 mm
on the Mamaku Plateau. (See Figure | — Lake
Rotorua catchment rainfall map.)

Frost: Rotorua (airport) has about 46 ground frosts
and 20 air frosts per year on average. Importantly,
there is also a risk of early-season ground frosts
in October; November and December; and late-
season ground frosts in March and April, which
can adversely affect many crops.

Winter chill hours: Rotorua receives an annual
average of 870 hours of winter chilling below 7°C.

The following graphs show temperature and rainfall
figures in the Lake Rotorua catchment.

ROTORUA SUNSHINE HOURS
VS TEMPERATURE 1981-2010

250

200

150

100

50

0
JAN  FEB

Sunshine Hours 243 206 200 |70 145 119
Daily Max Temp 23 23 21 18 15 I3

Mean Temp 18 18 6 I3 Il 8
Daily Min Temp I3 13

Figure 2: Rotorua sunshine hours vs temperature
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Figure 3: Rotorua rainfall vs wet days
To provide context of how Rotorua compares with other growing areas in New Zealand, below is a table
5 Cliflo Database, comparing select climate variables in these areas averaged over the years 1981-2010%
NIWA
Location Rainfall Sunshine Mean Growing degree  Humidity %
(mm) (hours) temperature (°C) days (10°C) (Min—Max)
Hamilton 1108 2020 14 1500 79-91
Tauranga |18l 2346 |5 1856 73-85
Rotorua 1342 2128 13 1230 77-87
Napier 785 2259 I5 1575 67-79
Nelson 960 2472 13 1264 73-90
Christchurch 618 2142 12 1055 78-92
Alexandra 359 2006 Il 1122 68-89

| 4



Rotorua’s rainfall of 1342 mm is the highest of the
locations listed, but this does not represent the entire
catchment well as the Rotorua Airport location
receives the lowest rainfall in the Lake Rotorua
catchment. Rainfall levels increase moving westward
to the Mamaku Plateau, which can receive up to
2400 mm per year.

While sunshine hours at 2128 hours annually is
in the midrange of the other regions reported, the
lower mean temperature of 13°C results in lower
growing degree days, essentially a shorter growing
season. This shorter growing season coupled with
higher rainfall and hence humidity creates a limiting
environment for many horticultural crops.

WIND

Although the prevailing windflow over northern New
Zealand is west to southwest, winds over the Bay of
Plenty region are modified by the local topography.®

Wind roses (showing mean annual frequency
of surface wind speed and direction based on
hourly observations) for four sites in Bay of Plenty
are shown in Figure 4. Winds from the west and
southwest prevail at Mt Te Aroha (elevation 951 m)
and at Tauranga, while at Whakatane, north-westerly
and south-westerly winds are the most frequent.

At Rotorua, the prevailing wind is north-easterly,
but winds from between south and west are also
common.

ROTORUA LAND
USE DIRECTORY

TAHURI WHENUA

6 The Climate and
Weather of the Bay of

Plenty, 3rd ed., NIWA
Figure 4: Windroses showing the frequency of 2013

wind direction for four sites in the Bay of Plenty

WIND SPEED

The average daily wind speed in Rotorua varies little
throughout the year, averaging around |2 km/hr with
a slight increase during spring to 13—15 km/hr.

AVERAGE WIND SPEED ROTORUA 1981-2010
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Figure 5: Average wind speed
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7 https://www.niwa.
co.nz/our-science/
climate/information-
and-resources/nz-temp-
record/seven-station-
series-temperature-data
- Excerpt from NIWA
7-station series

8 For more
information, visit
https://www.boprc.
govt.nz/media/276278/
climate-change-
factsheet.pdf
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CLIMATE CHANGE

With the impact of global warming, temperatures across the country appear to be rising.
The warmest year since the start of the NIWA ‘seven-station’ record in 1909 is the year
2016, with an annual mean temperature of 13.44°C, or +0.83°C above the 1981-2010 average

(see Figure 6).

NZ 7-STATION ANNUAL AVG. TEMP

Minus 1981-2010 normal (adjusted for site changes)

Figure 6: NZ 7-station annual average temperature

The warmest years on the basis of monthly mean
temperatures are: 2016 (+0.83°C), 1998 (+0.80°C),
1999 (+0.74°C), 2013 (+0.72°C), with 2005 and
1971 tied at +0.50°C.7

The black trendline indicates an increase in
temperature from 1909-2016 of 0.95°C over a 100-
year period (+/- 0.25°C).

Rising temperatures will have a significant impact
for the rural economy and land uses across the
country.

CLIMATE CHANGE IN
THE BAY OF PLENTY

In 2011, Bay of Plenty Regional Council asked
the National Institute of Water and Atmospheric
Research (NIWA) to update a 2003 climate change
report for the region with new information from

more accurate climate models and projections. A
summary of the information® is as follows:

TEMPERATURE

* Bay of Plenty temperatures will rise over the
rest of this century. By 2040, the region's annual
mean temperature is expected to be around
|.2°C warmer than it was in 1990. By 2090, it
is expected to warm by between 2.7°C under a
mid-emissions scenario and 3.6°C under a high-
emissions scenario. (See Emissions Scenarios
below)

* Hotdays,ie., 25°C or more, are tipped to become
the summer norm by the end of the century.
Whakatane, for instance, currently gets about
22 hot days a year; by 2090, it may experience
between 80 and 100. Rotorua currently gets
about |2 hot days a year; under a high emissions
scenario, it could expect to get between 50 and 60.



* Tauranga currently gets around 22 hot days
annually. By 2040, under a mid-range emissions
scenario, it could see twice that number, and more
than 70 a year by the century’s end.

* Warming will be fairly uniform across the region;
Tauranga, for instance, will warm at much the
same rate as Whakatane.

* Not all seasons will warm at the same rate.
Autumn and winter are projected to warm slightly
more than summer and spring.

RAINFALL

* The warmer air gets, the more moisture it can
hold — about seven or eight percent more for each
degree of warming — so rain is likely to fall more
heavily in future.

* The region will get roughly the same average
annual rainfall in 2090 as it does now, but rain
may fall at different times. For instance, winters
are expected to become drier as the century
unfolds; by 2090, coastal and south-eastern areas
may receive |0 percent less rain than they do now.
On the other hand, summer rainfall is projected
to increase — particularly inland — and to become
more variable. We may see a sharp year-to-year
contrast of either very dry summers, or very wet
ones.

WIND

e The Bay of Plenty will get more easterly winds
during summer; and more westerlies during winter.

* By analysing historical weather maps that have
produced extreme winds in the past, and
comparing them against the sort of maps we
might expect in a warmer climate, scientists
calculate that extreme winds may be less frequent
during future summers, but more common during
winters.

FROSTS

* By 2090, frosts will be a rare thing in the Bay of
Plenty. At present, Opétiki gets around five frosts
a year, while Rotorua may get 20. By the end of
the century, Rotorua is projected to experience
frost just once or twice a year — none at all in
some vears. Other locations may get perhaps
one frost every three years. There will be fewer
cold nights.

Therefore, the future climate for Rotorua may mean
warmer temperatures and more hot days in summer
along with an increased risk of droughts, heavier
summer rainfall and fewer frosts.

Warmer temperatures, a longer growing season
and fewer frosts would provide opportunities for
new crops and land uses in the catchment. Farmers
might also benefit from faster growth of pasture
and better crop-growing conditions. However, these
benefits may be limited by negative effects of climate
change such as prolonged drought and greater
frequency and intensity of storms.’

Also, even decades into the future, the nitrogen-
leaching capacity of new crops in the catchment
would need to be analysed to ensure they still fell
within low nitrogen leaching guidelines.

EMISSIONS SCENARIOS

The mid-range scenario describes a future world
of very rapid economic growth. It assumes that
the global population will peak mid-century, then
decline, and that we will rapidly adopt new, more
efficient technologies. It also assumes that our future
energy will come more or less equally from fossil and
non-fossil sources. In this scenario, carbon dioxide
concentration doubles from pre-industrial levels by
the 2060s, and is about 140 percent higher than pre-
industrial (17th century) levels by 2100.

The high-range emissions scenario describes
a more piecemeal response to climate change.
Regions and nations adopt their own strategies and
technologies, and their economies develop at differing
rates. This slows the uptake of new technologies,
while the global population goes on increasing. In this
scenario, carbon dioxide concentration doubles from
pre-industrial (17th century) levels by the 2060s
and is almost 200 percent higher than pre-industrial
by 2100.

ROTORUA LAND
USE DIRECTORY

TAHURI WHENUA

9 http://www.mfe.govt.
nz/climate-change/
how-climate-change-
affects-nz/how-might-
climate-change-affect-
my-region/bay-plenty
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10 Soils of the Bay of
Plenty vol. 2 Central,
Bay of Plenty Regional
Council

Il NZSC Soil Order
Classification, SMAP,
Landcare Research
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Figure 7: Soil order classification areas

In the Bay of Plenty, nine soil orders are present.'®
Four of these are predominant in the Lake Rotorua
catchment. Most catchment soils are derived from
pumice and have low bulk density, are well-drained
with moderate to high water-holding capacity and
low natural fertility. Pumices that have been subject
to high rainfall and historical native forest cover have
developed into podzols. The allophanic soils to the
south-west are formed on a mix of ash and Taupo
pumice.

A brief outline of the four predominant soil
orders'" is below (see Figure 7):

Podzols (purple area). Podzols are strongly leached
acid soils. The soils occur under high rainfall (generally
exceeding 1800-2000 mm annually), mostly at higher
elevations and have low natural nutrient levels. In the

Whakarewarewa

Bay of Plenty they are used for dry stock grazing
and some dairying, forestry, and some cropping on
the Mamaku Plateau. Podzols are predominant from
lands south-west of Rotorua through to the Mamaku
Plateau in the north-west.

Pumice soils (green). Pumice soils are soils that are
dominated by pumice or pumice sand high in volcanic
glass. Clay contents are generally less than 10 percent
and soil strength is weak or very weak. The soils are
resistant to pugging and, like the allophanic soils, have
low to very low nutrient levels. The potential for
erosion by water is high, especially when the surface
vegetation and thin topsoil are removed. Summer
droughts occur. These soils occur through Kaharoa
to the north of Lake Rotorua to the lands around
Okahu Bay at Lake Rotoiti and up around the hills to
the east and north-east of Lake Rotorua.

Recent soils (yellow). The main properties of recent
soils include weak soil development, generally high



base saturation, gravel or rock not strongly altered,
high potential rooting depth, good drainage, low
phosphate retention, high fertility, and susceptibility to
erosion and/or sedimentation. Recent soils also occur
on hilly or steep slopes where surfaces are renewed
after erosion. Land use on such slopes is mostly dry
stock or forestry, the latter restricted because of
shallow profiles overlying parent rock. Many areas
are in indigenous forest. These are among the most
versatile soils in the Lake Rotorua catchment and are
found primarily in the hills to the south-east of Lake
Rotorua and around Lake Tarawera.

Allophanic soils (pink). These soils have properties
strongly influenced by clay minerals that are poorly
crystallised or amorphous. They have weak soil
strength and are sensitive with low bulk density.
The soils are formed from layers of volcanic ash
that are visible near the source (Rotorua area) and
telescope together further away (East Coast area).
They were called yellow-brown loams in previous soil
classifications. The soils typically have dark yellowish-
brown grading to vyellowish-brown sandy loam to
silt loam subsoils with high levels of phosphate-fixing
allophane in the clay fraction. Topsoils tend to be
I8 cm or more deep with weakly developed structure
and black to dark brown colours. The soils have a
typically greasy feel when moistened and rubbed firmly
between the fingers. Allophanic soils are generally
moderately to strongly leached with low levels of
exchangeable calcium, potassium, magnesium and
sodium. Reserves of magnesium and potassium are
low to very low. Available phosphorus is naturally
low with high phosphate retention. Allophanic soils
are friable to a great depth and do not have root-
restricting layers. Along coastal Bay of Plenty, these are
ideal soils for deep-rooting subtropical plants such as
kiwifruit, provided they are sheltered from salt-laden
winds. Other uses are pasture (dairying, dry stock),
or forestry on steeper slopes. Cropping, such as
maize, needs careful management to preserve topsoil
structure. These soils make up a large proportion of
the soils around Rotorua city centre, from Western
Heights through to Tihiotonga and south towards
Horohoro and Tumunui.

SOIL TEXTURE

Texture is a basic property of the soil that is not
easily changed. It affects other soil properties, such as
water availability, permeability, drainage, and aeration.
It also influences nutrient retention, the development
of soil structure and the ease of soil cultivation.

Texture is the relative proportions of the
primary particles in the soil, namely sand (2.00-0.06
mm), silt (0.06-0.002 mm) and clay (<0.002 mm).
Every soil contains a mixture of sand, silt and clay,
and this is expressed as a textural class name such as
sandy loam, silt loam, clay, etc. A soil that contains a
balanced mixture of sand, silt and clay is called a loam.
In general, soils of the Bay of Plenty do not contain
appreciable amounts of clay.

The soil textural triangle shows all the textural
class names that result in various combinations of
sand, silt and clay. A more generalised, or simplified,
textural triangle is used to group the textural classes
into sandy, silty, loamy and clayey (see Figure 8).

Figure 8: Soil texture triangle

Sandy soils have more large pores and fewer small
pores. They have good aeration, but store much less
water for plant use, and are considered droughty soils.
In heavily-fertilised sandy soils, rapid water movement
increases the risk of groundwater pollution through
leaching of excess nutrients such as nitrate.

Leaching is the process of removal of soluble
materials (nutrients, metals and pesticides) in solution
by water draining through the soil. Strongly leached
soils may occur anywhere, but are most common
under high annual rainfall at higher elevations, as in
the case of podzols.
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Nutrient leaching is very relevant to the Bay of
Plenty because many of the soils have sandy textures.
Nutrients in sandy soils with low organic matter
content are easily leached because the soils are freely
draining and have low nutrient retention capacities.
On the other hand, soils containing appreciable clay
and organic matter do not leach as much because a
greater proportion of inorganic nutrients is absorbed
on the (mostly)
complex. Since texture is a basic soil property that
is not easily changed, the addition of organic matter
to sandy topsoils to increase their nutrient-holding
capacity is very important.

To avoid under- and over-irrigation, it is important
to properly monitor soil moisture in the farm.

negatively-charged  exchange

Slope class (degrees):

® o079

8-15.9

16-25.9

. 26+

Tensiometers, gypsum blocks, neutron probes, time
domain reflectometry (TDR) and frequency domain
reflectometry (FDR) sensors are the main instruments
that can be used for monitoring soil moisture.

More detail on soil is available from Landcare
Research, Bay of Plenty Regional Council and Rotorua
Lakes Council.

TOPOGRAPHY

Of the catchment's approximately 20,000 ha pastoral
land, 75 percent is flat to rolling (0—16°), 16 percent
is hill (16-26°) and 9 percent is steep (>26°). The
map below illustrates the variations in slope within
the Lake Rotorua catchment.'?

Figure 9: Lake Rotorua catchment
map showing slope classes

A more detailed view is available on
the website www.landusenz.org.nz









LAND USES -
AGRICULTURE

DAIRY GOATS

I. LAND USE OVERVIEW
INFORMATION

In New Zealand, there are estimated to be 92 farms
running 66,100 dairy goats, which are predominantly
Saanen (85 percent) or cross-bred, with 72 percent
of the dairy goat population located in the Waikato
region.'?

Dairy goat farming in New Zealand has become
established, due in large part to the work of the Dairy
Goat Cooperative (DGC), the largest dairy goat milk
processor in New Zealand. Over the last 25 years,
the company has completed significant research
and development into dairy goat milk products and
building market channels and partners, which enables
DGC to provide high milk payouts to its suppliers of
over $17 per kilogram of milk solids.

DGC has around 70 supplier shareholders,
most based in Waikato with some in Taranaki and
Northland. The number of suppliers is managed
carefully to match the level of demand for the DGC
product range. All export product is made, blended
and packed at its three plants in Hamilton.

NIG Nutritionals, which is a subsidiary of New
Image Group, has developed a goat milk-based
product range and is supplied by two dairy goat farms
near Auckland, one of which is one of the largest in
the country, milking in excess of 3000 does.

Currently neither DGC or NIG are looking for
new suppliers.

Fresco Nutrition is a New Zealand processing
company collecting goat milk from farms in Manawatu
and Hawke's Bay and processing the milk using the
open access spray dryer at the Waikato Innovation
Park. Fresco sells in New Zealand and overseas and
has plans to build its own processing plant in Hawke's
Bay.

NZ Dairy Collaborative Group is a newly
formed company based in Ashburton. The company
is largely funded by Fineboon, the largest goat milk
infant formula brand in China. Initially the company
was provided with goat milk from Manawatu and
Hawke's Bay farms, which was shipped to the
Waikato Innovation Park for processing and freighted

to Ashburton. Recently, the company has built a $40
million processor at the Ashburton Business Park and
aims to set up a supplier network of local Canterbury
farms. The goat milk will be processed in Ashburton
for export to China.

A smaller operation, Wairere Goat Creamery,
has established a boutique goat milk business that
supplies fresh goat milk direct to supermarkets and
retail outlets predominantly in the Waikato area.

Setting up a new dairy goat farm in the Lake
Rotorua catchment would be dependent on
developing market channels, either locally for direct
supply, contracting with a distributor independently
or working cooperatively with other farms and
potentially an international distributor to build a
global marketing and supply network.

There are currently plans to build a dairy cow
milk processing plant in the Bay of Plenty at Kawerau.
They have plans to introduce dairy goat and dairy
sheep milk processing, if warranted, in the second
stage of their development, i.e., after 2020.

2. PRODUCTS AND MARKETS

Goat milk has traditionally been made into a range
of products including cheeses, yoghurt and soap, as
well as being available as milk. Goats’ milk is seen
as a healthy alternative to cows’ milk, due to the
different protein makeup, and is suitable for those
who are unable to drink cows' milk, as well as being
considered more easily digested and less allergenic.

DGC has broadened the product range further
by developing the world's first commercialised infant
formula from goat milk, as well as a range of consumer
packaged nutritional powders based on goat milk.
They market the products with joint venture partner
Orient Europharma Co Ltd into Taiwan, Singapore,
Malaysia, Hong Kong and China. Most milk is supplied
to the DGC in Hamilton where it is converted to milk
powder, UHT milk and specialised goat milk infant
formula (powder).

More recently, NIG Nutritionals, based in
Auckland, has also developed a range of goat milk
formula products with markets in mainland China,
South East Asia and the Middle East.

Fresco Nutrition supplies a range of powdered
goat milk for infants, children and adults in New
Zealand and overseas.
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Wairere Creamery supplies fresh goats’ milk in
[- or 2-litre containers, and goat feta cheese.

The industry is concentrated in the Waikato but
is growing in Manawatu, Hawke's Bay, Canterbury,
Northland and Taranaki.

3. PRODUCTION REQUIREMENTS

Approximately 85 percent of dairy goats milked in
New Zealand are the Saanen breed, due to its greater
milk production capacity, while the Toggenburg,
British Alpine and Nubian type crosses comprise the
remaining 15 percent.'

Dairy goats are housed in barns 24 hours per
day, 7 days per week, for warmth and protection and
to avoid picking up worms and parasites in paddocks.
They are fed largely on grass, which is cut and carried
to them, and a combination of silage and/or maize
silage along with dry grain while milking. Goats walk
to and from the milking parlour twice daily for milking.

Milk production for dairy goats starts at around
75 kg/MS/yr and rises to around 100 kg/MS/yr or
more around year three or four, before dropping off
as they get older. The season is similar to dairy cows
running from approximately July to May.

Kids are reared for one month before going out
into the paddock. Those not being kept for milking are
sold to other farmers or reared for meat production.

4. INFRASTRUCTURE
REQUIREMENTS

Infrastructure for a dairy goat farm depends
on existing facilities, but would comprise a goat
shelter, dairy goat milking parlour (either rotary or
herringbone), tractor, mower, assorted implements,
feed storage, etc.

The costs of establishing a dairy goat farm from
scratch are significant. Costs can be less if converting
from dairy cows to dairy goats, as some infrastructure
can be re-used.

Dairy goat farms are much smaller than dairy
cow farms. In terms of farm size, 1000 goats can
be milked on an effective farm area of 50-60
hectares. Feed can be a mixture of pasture and/or
supplements. Anecdotal evidence suggests allowing
| tonne of grass per 100 goats to be cut and carried
each day to the goat shelter.

5. ENVIRONMENTAL ISSUES

The impact of dairy goats on the environment is less
than dairy cows for effluent, and housing dairy goats
24/7 reduces this further. However, it is assumed
fertiliser would still be spread on the paddocks, so
the amount of nitrogen used on paddocks would still
need to be minimised. The application of effluent to
paddocks would also need to be managed carefully.

Farmed goats are vulnerable to parasites, which
can impact their growth, health and productivity.
Housing goats and the cut-and-carry method of
bringing grass to them is intended to minimise
parasite AgResearch is undertaking
research that may help goat breeders select animals
with naturally higher levels of immunity to parasites,
through testing goat saliva.'®

infections.

6. INVESTMENT AND RETURN

Gross annual returns for 1000 does producing
80 kg/MS per year at $17.00/kgMS would be $1.36M.

This would need to be weighed up against capital
and operating costs. Capital costs would be in the
region of $1-2 million for 1000 goats depending on
existing infrastructure. This would include a goat
shelter (allow $300-500 per goat or $300,000-
500,000) and a milking parlour (allow around $ 10,000
per bail or $540,000 for a 54-bail rotary).

While there would be other costs involved
in setting up a dairy goat farm in the Lake Rotorua
catchment, the priority would be establishing market
channels.

7. SOURCES/USEFUL LINKS
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DAIRY SHEEP

I. LAND USE OVERVIEW
INFORMATION

Although dairy sheep farming has been underway
for some years in New Zealand, it has only recently
started attracting a higher profile, principally through
the efforts of Landcorp with their Spring Sheep
brand, and Waituhi Kuratau Trust, the Turangi-based
Maori land trust and their Maui Milk brand.

The dairy sheep industry in New Zealand is
a relatively recent phenomenon. The five main
producers of sheep milk are:
* Blue River Dairy, in Southland;
* Kingsmeade, in Wairarapa;
* Thorvald, in Nelson;
* Maui Milk, near Tdrangi; and
* Spring Sheep, near Reporoa.

Interestingly, although the industry is in its infancy
in New Zealand, Blue River Dairy, which milks over
10,000 sheep, is one of the largest sheep dairies in
the world. However, the industry has some way to
go to build national infrastructure, develop quality
standards, establish national industry bodies and
support organisations, and importantly, improve
genetics to increase productivity. New Zealand’s
depth of experience in sheep farming and dairy
farming should help hasten this process.

Dairy sheep organisations Maui Milk and Spring
Sheep will be looking for dairy sheep suppliers, but
are both working through a development period
over the next two years to increase milk yield through
improving genetics and management to create a high-
performance New Zealand dairy sheep breed.

2. PRODUCTS AND MARKETS

Sheep milk is highly nutritious and is richer in vitamins
A, B and E, calcium, phosphorus, potassium and
magnesium than cows’ milk. Sheep milk has a higher
solids content than goat or cow milk. As a result,
more cheese can be produced from a litre of sheep
milk than a litre of goat or cow milk. Sheep milk yields
I8 to 25 percent cheese, whereas goat and cow milk
only vield 9 to 10 percent.'®

Sheep milk products include cheeses, yoghurt, ice
cream, milk powder and fresh milk. Other income,
from milk-fed lambs, meat, wool and leather, is also
possible.'” Small-scale dairy sheep milking is also an
option to produce milk, cheeses, and yoghurt for
local markets.

Worldwide production of sheep milk in 2014
was approximately 10.5 million tonnes'® and is
growing at around 2.5 percent per year. The largest
producers of sheep milk globally in 2014 were China
with 1.5 million tonnes (14.7 percent), Turkey (10.7
percent), Greece (7.4 percent), Syria (6.6 percent)
and Romania (6.5 percent).

Key markets are China, Taiwan and other Asian
countries, although the world's biggest market for
sheep cheese is the United States.

3. PRODUCTION REQUIREMENTS

Dairy sheep farming would be similar to a dairy cow
farming regime, with sheep being milked twice daily.

Grass-feeding sheep is considered not only
a sales benefit for customers, but also maintains
a highly cost-efficient industry. However, developing a
high-performance dairy sheep breed using European
genetics may necessitate a need for indoor housing
in the future.

There is some evidence that housing sheep closer
to the dairy shed increases productivity compared to
sheep walking long distances.

Dairy sheep vyield is currently around [50-200
litres per ewe per season. The aim is to increase this
to at least 300 litres per ewe and more to become
internationally competitive. Lactation is currently
[80-200 days, compared to cows at 280-300 days.

4. INFRASTRUCTURE
REQUIREMENTS

Infrastructure required will be influenced by whether
the farm’s existing assets can be used or modified
for use, and will depend on the expected value of
returns over subsequent years balanced with the
necessity for specific asset/s.

Typical infrastructure would include sheep dairy
shed (herringbone or rotary), related dairy shed
and farm equipment, yards, shearing shed and sheep
housing if required.
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No published information is available for the
cost of a dairy sheep milking parlour. However,
they are similar in size to a dairy goat parlour and
therefore a nominal cost of $10,000 per bail would
be appropriate for the installation of a rotary dairy
sheep parlour.

5. ENVIRONMENTAL ISSUES

The impact of a dairy sheep farm on the environment
is considered to be similar to a drystock sheep farm,
with N-leaching of around |5—-20kg/N/ha, however,
more research is required to confirm this.

Most of the Lake Rotorua catchment is ideal for

drystock farming and therefore would be ideal for
dairy sheep farming.
Developing a Farm Environment Plan from Beef
& lLamb NZ'" would be a good first step in
understanding a farm’s unique resources and how to
remain productive while mitigating any environmental
and water-quality issues.

6. INVESTMENT AND RETURN

Estimated costs and return are speculative at this
stage, although costs to the landowner will be
reduced if some existing infrastructure can be re-
used.

Lucy Griffiths, as part of her 2015 Nuffield New
Zealand scholarship, put together a Business Plan for
the New Zealand Sheep Dairy Industry. As part of that
project she assembled a financial forecast for a dairy
sheep farm based on 2015 figures below. This has
been included as a hypothetical example only.

The capital costs, variable costs and gross margin
calculations for a flock of 300 East Friesian ewes in the
New Zealand market currently are estimated below.
Based on the assumptions outlined, Lucy believes a
mid- to high-lactating flock could produce a return on
investment within 3—6 years (excluding land costs). A
low-lactating flock would lose money.
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PROPOSED FINANCIAL BUDGET™

Performance levels (per ewe basis)
Milk yield (litres) per ewe per year
Sales ($)
Milk value
Lambs
Wool
Cull ewes and lambs
Output per ewe
Variable costs
Concentrates
Miscellaneous (incl vet, med and shearing)
Total variable costs (excluding forage)
Gross margin per ewe
Deducting foliage costs
Gross margin per ewe
Stocking rate (ewes with lambs per forage hectare)

Gross margin per hectare (ex GST)

Notes:

|. Price: $2 per litre at farm gate.

2. Lambing %: 175 percent. Assume a 300-ewe
flock (525 lambs). Retain 60 ewe lambs for flock
replacements. Sell 386 cow milk-fed lambs at
$100 (inc 15 percent mortality). If ewe lambs for
selling to other sheep milk producers, lamb value
increases to $250. Milk-fed lambs 6—8 weeks sold
direct to restaurants.

3. Wool: current season this is worth $3.30/kg and
each ewe has approximately 4 kg.

Low Average High
200 400 600
400.00 800.00 1,200.00
129.00 129.00 129.00
13.20 13.20 13.20
13.50 13.50 13.50
555.70 955.70 1355.70
216.00 306.00 396.00
45.00 45.00 45.00
261.00 351.00 441.00
294.70 604.70 914.70
20.00 20.00 20.00
274.70 584.70 894.70
12.50 12.50 12.50
$3434.00 $7309.00 $11,184.00

4. Cull ewes: assumed |8 percent culled at $75 per
head (average, including mortality) 6 years old+.

5. Concentrates: milking ewes: 200 days at 0.5-
I.5 kg/head/day; cost $900/tonne. Ewe lamb
replacements and artificially reared finished lambs
at $85/head x 446.

6. Forage costs: additional silage or hay for feeding.

Fixed costs per ewe: labour (paid) $170; power and
machinery $52; property costs $30; other $30;

Total excluding finance and rent: $282



CAPITAL COSTS

Hoggets (300 @ $350)
Rams (3 @ $1000)

Sheds x 2 for housing stock, milking parlour (24), tanks, 3 automatic feeders

and electronic measuring equipment

Capital costs total

Land (good land) 12.5 sheep/hectare @ $20,000/hectare = 24 hectares

Assumptions:

» 200-day lactation

* Friesian-cross with standard New Zealand meat
breed (low lactation)

* Pure Friesian (average lactation)

* Friesian/Awassi cross (Assaf) (high lactation)

* All ewes close to parlour (24 hectares); ewes
housed in evening

* Maintaining flock (20 percent) versus growing
flock

* Lambs removed from mother at 24 hours and
raised on cow milk powder — $85/10 kg

* Lambs sold as milk-fed lamb direct to restaurants
for $100/lamb; 6-8 wk

* Low-lactating ewes fed high-protein TMR mix
averaging 500g/day

* Medium-lactating ewes fed high-protein TMR mix
averaging 1000g/day

* High-lactating ewes fed high-protein TMR mix
averaging 1000g/day

* Demand outstrips supply for breeding stock so
ewe lamb prices high at $250 each

* Hogget lambs high cost to purchase at $350 each
due to current demand

* Largerfarms may have to feed more to compensate
for ewes walking further to parlour

» Currently East Friesian lambs — $250

* Hogget (have had | lamb) — $350.

$105,000
$3,000

$500,000

$608,000

$480,000
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DEER FARMING

VENISON, VELVET AND
CO-PRODUCTS

I. LAND USE OVERVIEW
INFORMATION

The first licence to farm deer in New Zealand was
issued in 1970, so the deer industry is relatively young
compared to the rest of New Zealand agriculture.
However, New Zealand has taken a lead in farming
venison and is the number one source for farm-
raised venison worldwide, with around 1800 farmers
farming approximately 870,000 deer.

The deer industry has been declining in size
over the last decade, from farming 1,396,023 deer
in 2007 to 852,919 deer in 2016, a drop of around
40 percent. The main reasons have been due to a

reduction in herd numbers when returns for venison
and velvet were relatively poor, the impact of the
global financial crisis, and very strong competition for
land use from dairy cows and dairy support.

However, the industry is confident that it has
turned a corner with the deer industry’s Passion to
Profit (P2P) strategy — a seven-year programme from
2015, supported by the Primary Growth Partnership
fund, to improve the profitability of the deer industry.
This appears to be having an effect with a reduction
in the hind slaughter, a pick-up in the 2016—17 season
of the venison price to $8.50/kg and an increase in
processing plant carcase weights, which in part can be
attributed to on-farm productivity gains.

Another positive sign was the reduction in the
gap between off-season and peak pre-Christmas
chilled prices, showing that, along with the shortfall
in supply to growing new markets and the traditional
markets, overseas marketing programmes were
starting to have an influence.

FARMING AND EXPORT FIGURES AS AT SEPTEMBER 2016

Deer industry statistics®'

Total deer farmed

Total FOB revenue (NZ$ million)

Venison exported (tonnes)

Venison export value (NZ$ million, FOB)

Velvet exported (tonnes)

Velvet export value (NZ$ million, FOB)
Co-products (tonnes)

Co-products export value (NZ$ million, FOB)
Hides and leather export value (NZ$ million, FOB)

yle Sep 2015 yle Sep 2016
900,100 834,608

$255 $246

14,869 12911

$174 $164

572 603

$39.1 $42.5

4152 3947

$27.7 $24.2

$14.0 $14.5

(FOB — Free On Board)
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2. PRODUCTS AND MARKETS

New Zealand exports a range of products derived

from farmed deer:

* Venison is the main export for the industry, earning
around 70-80 percent of the industry revenues;

e Hides and deer leather are exported to
manufacturers of high-quality leather goods;

* Deer co-products include items for medicinal use
in oriental medicine, as well as the bones and fat
from deer;

Deer velvet is a valuable export, with many farmers
specialising in this product. Volumes produced
have increased in recent years with the additional
production finding growing demand in the healthy
foods sector in Korea, and also beginning in China.
YE Sept 2016 indicates export revenues in excess
of $43M.

Deer produced for the spring chilled venison market
traditionally earn farmers a premium of up to

$1.

50/kg from the end of August to early November.

TOTAL DEER INDUSTRY EXPORT REVENUE (v sept, NzD millions?)

2010/11 2011/12
Co-products $17.7 $19.6
Hides and leather $238 $22.9
Velvet $255 $28.0
Venison $2105 $198.1
Total $277.5 $268.5

2012/13 2013/14 2014/15 2015/16

$21.5 $28.1 $27.7 $24.4
$24.5 $16.7 $14.1 $14.5
$23.8 $27.9 $39.1 $42.5
$183.3 $180.9 $1744 $164.3
$253.0 $253.6 $255.2 $245.5

SEASONAL VENISON PRICING AND PRODUCTION

*#5-year average monthly production and AP Stag schedule price — whole of New Zealand

Figure 10: This graph shows the mismatch between demand (pricing)

for venison from traditional markets and production, with most

production occurring after the price and demand has dropped”



Most of this venison is shipped by sea to continental
Europe for the traditional game season, which starts
in September and ends at Christmas. Traditionally
the schedule starts falling in November, reaching a
low in March, with most venison bought at this time
needing to be frozen and stored until the next game
season. A new pricing pattern has recently become
evident as supplies reduce and the industry begins
its rebuild, with extended high prices in the mid-
high $8.20-8.70/kg range reaching right though
summer and into autumn. This is less than a $0.80/kg
difference between the end of the chilled season and
the traditional frozen market.

The current higher-than-usual prices are a result
of a combination of factors: product shortages in
the market, the reduced kill (production is down
|7 percent year on year) and firm demand out of
North American and European markets driven
by exporters’ focus on market diversification and
continued demand for premium grass-fed meat.

More than 90 percent of the New Zealand deer
industry’s products are exported, so the value of the
New Zealand dollar and exchange rates also have an
impact on pricing.

Exporters and Deer Industry NZ are working
to develop year-round markets for chilled Cervena™
venison as part of the P2P strategy, by correcting the
mismatch between venison production and demand
in traditional markets, while progressively developing
new markets that demand quality venison at chilled
prices all year round.

In 2017, the United States has overtaken Germany
as the single largest market for venison by volume and
is the largest market for New Zealand chilled venison
and the best-paying market for New Zealand chilled
venison (mainly Cervena™). The United States is
also proving to be an important and growing market
for New Zealand venison used in processed meat
products (burgers, sausages and high-end pet food),
for which it pays an appropriate premium.

VENISON EXPORTS BY DESTINATION (v March 2017)

Chilled and frozen venison (tonnes™)

Country
USA
Germany
United Kingdom
Belgium
Finland
Switzerland
Netherlands
Sweden
Canada
China, PRC

2015 2016 2017
2,126,259 2,446,035 3,114,841
4,858,761 4,730,084 2,808,312
1,489,387 [,180,115 [,155954
1,504,879 1,252,048 1,077,118
1,133,889 987,627 787,037
991,420 1,017,968 724,485
1,259,352 1,121,085 643,647
390,396 553,628 422,466
279,458 371,119 418,862
103,338 576,611 323,198
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3. PRODUCTION REQUIREMENTS

Of all the commercially farmed species, deer are

the most recently domesticated and as such can

sometimes be problematic when mustering, although
this is not always the case.

Deer are very different to sheep and cattle
when it comes to temperament and behaviour. Deer
farmers need to understand deer behaviour and
reactions and how to minimise stress on the farm
and in the yards.

The main aim of efficient deer handling and
management is to handle deer without causing
undue stress to the animals. Great stockmanship
of deer is the most important aspect of good deer
management. A capable stockperson will be able
to muster and yard deer without causing stress at
any time (within reason). A good understanding of
the distinctive behaviours and traits of deer when
designing, planning or managing a deer farm will also
optimise deer movement, and minimise deer stress.

The predominant feed source for deer s
permanent pasture (ryegrass/white clover). Winter
or summer crops (swedes, rape, turnips and fodder
beet), lucerne, silage, grain or palm kernel expeller
(PKE) are used to improve the performance at
different times of the year. Seasonal pasture curves
and pasture quality vary widely throughout New
Zealand.

Apart from farm systems, which are discussed in
the next section, other issues to be aware of when
handling deer are related to:

* Age — young deer that have been freshly weaned
are to be handled with care. Health-related issues
associated with stress can be common in weaner
deer, so it is vital for weaners to be handled with
minimum stress.

* Species — red deer are the predominant species
in New Zealand. Wapiti deer are fewer but much
larger than red deer, and have some behavioural
idiosyncrasies that differ to red deer.

* Various stages within a deer farm's management
calendar of operations, such as preparing deer
for transport. In recent times the transport
requirements from many of our importing
countries have become increasingly complex and
are highly likely to impact on the way we go about
transporting deer in the future.

The Deer Industry New Zealand (DINZ) website?
has a wide range of useful information and resources
for the farming of deer.

4. INFRASTRUCTURE
REQUIREMENTS

Infrastructure costs will be influenced by whether
existing assets that are already on the farm can be
used or modified for use. Things to think about when
designing a deer farm so as to minimise stress include:

* Well-constructed fences designed specifically for
deer;

* Good paddock layout and well-positioned races
to facilitate movement of deer, and maximise feed
utilisation;

* Well-designed sheds and yards that allow move-
ment and handling of deer to occur efficiently and
with minimum stress to handler and animals;

* Restraint systems that control animals safely to
facilitate various deer treatments.

Fencing

Well-planned and properly constructed deer fencing
has a large impact on the efficiency of deer handling.
The long-term benefits of ease of management from
good fencing is realised with a reduction in time taken
on fence maintenance, as well as reduced personnel
time chasing deer around due to inadequate fencing.
Deer fencing is inherently expensive to construct due
to the quantity of materials used. Poorly managed or
handled deer can be extremely hard on fences, and
often cause damage to posts, gates and netting.

Property layout

It is important to consider the layout of a property
carefully, making sure that paddocks and races are
suitably set up to facilitate deer mob movements
and handling between paddocks and into the deer
shed. The key to a well set up deer property is a well-
positioned central race.

Paddocks should be laid out to take advantage of
natural shelter, or topography, e.g., paddocks that are
to be used for velveting stags should be located in an
area where there is no visual or downwind contact
from females.

Fencing off the corners of the paddocks and
narrowing down the entrance to gateways can



improve stock movements and make mustering
easier. The fenced-off corners are also an ideal site
to plant a few shelter or shade trees, and assist in
funnelling deer to the entrance of the gate.

Gates out of the paddock and into the race should
be positioned so they are obvious to the mob of deer
trotting down the fence-line. The best position for
the gate is usually where the deer naturally gather
when mustered.

Shed design

The shed and yarding system on a deer farm must
be designed and constructed to provide a safe
and practical work environment for both animals
and the operator. Many deer are inherently flighty
animals, especially when stressed, and can become
unpredictable when handled. It is therefore important
that sheds, yards and races are designed to eliminate
the chance of injuries.

Shelter is important for deer, especially young
stock. Planted
provides a visual barrier between adjoining paddocks

shelter between paddocks also

of animals.

An excellent handling guide for deer farmers
has been produced by Worksafe in consultation with
the industry body, DINZ. A summary is on the Safer
Farms website: visit http://saferfarms.org.nz/guides/
safe-deer-handling/.

The full document, which essentially describes
the basics of good deer farming practices with animal
handling in mind, can be downloaded at:
http://saferfarms.org.nz/assets/guides/WWSNZ-120 1 -
Safe-Deer-Handling-GPG-v9-0-FA2-LR pdf.

5. ENVIRONMENTAL ISSUES

Deer have specific natural needs and behaviours,
and if incorrectly managed, can threaten the quality
of water and soil. Undesirable behaviour includes
excessive pacing, wallowing, and digging in soils. These
can cause erosion, compaction and pugging of soils,
and the consequent runoff of nutrient, sediment and
coliforms can result in contamination of waterways.

Applying good deer farm management with the
Land and Environment Plan (LEP) template enables
the following factors to be fully integrated with the
profitable deer farming business:

* assessment of risks;

* evaluation of land capability;

* paddock conditions;

* riparian management;

 use of prudent wintering feed systems;

* scheduling of environmental protections and
mitigations.

Undertaking LEP therefore provides confidence
that the deer farming operation is sustainably using
its water and soil resources, and can also be used
to provide assurance of sustainable practice to
consumers.

The NZ Deer Farmers' Landcare Manual is a
practical guide to best landcare practice for deer
farmers and can be found on the Deer NZ website.”

6. INVESTMENT AND RETURN

The profitability of deer farming varies greatly from
farm to farm, and even between farms operating
similar stocking policies in the same district. Lower
profitability is usually the end result of lower
productivity.

The P2P strategy aims to help farmers improve
their farming systems so they become more
profitable, enabling the deer industry as a whole to
be more competitive with alternative land uses.

Over the past two vyears, significant work has
been done internationally, marketing Cervena™ and
New Zealand-farmed venison to differentiate it from
non-farmed venison. Work has also commenced
introducing chilled Cervena™ to the off-peak
European market to broaden returns across the full
year, rather than solely peaking during the traditional
European game season.

ROTORUA LAND
USE DIRECTORY
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VENISON SCHEDULE Y/E JUNE 2005-2016
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Source: Lincoln University Financial Budget Manual 2016
Figure 11: Venison schedule 2016

Despite the drop in New Zealand deer numbers,
returns for venison have remained relatively strong
over the last ten years, ranging around the $7.00/kg
mark. With less reliance on the traditional European
game season and increasing growth in the United
States and non-European markets, the future of the
venison market is looking positive.

7. SOURCES/USEFUL LINKS

Tony Pearse
Producer Manager
Deer Industry NZ
PO Box 10702
Wellington 6143
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13/14
14/15
15/16

Level 5, 154 Featherston Street
Wellington 601 |

T: 04 472 5549

E: info@deernz.org

Deer Industry New Zealand (www.deernz.org)

Deer Facts — Deer Industry New Zealand (http://
deernz.org/deer-facts#.WZp3MCgjFpg)

The key elements of success and failure in the NZ
Venison Industry 2008, Lincoln University (http://
deernz.org/about-deer-industry/nz-deer-industry/
deer-industry-statistics/external-resources-nz-deer-
industry#.WZp3figjFpg)









GOAT FARMING

FIBRE

I. LAND USE OVERVIEW
INFORMATION

The goat fibre industry in New Zealand predominantly
produces mohair from angora goats.

The other main goat fibre is cashmere, which is
the soft undercoat of some breeds of goat. Despite
cashmere being of greater value, it is laborious to
harvest and very little is harvested in New Zealand.

South Africa is the global hub for the angora
market and the main market to which New Zealand
mohair is sold.

At its peak in the 1980s, worldwide mohair
production reached 24 million kg per year. Today it is
less than 3 million kg, which to many farmers indicates
a large unfulfilled demand.

2. PRODUCTS AND MARKETS

Currently, New Zealand mohair is grown for the
global knitting market, where prices can range from
$1 to $5/kg for low-quality, contaminated or stained
fibre, to over $30/kg for high-quality fine micron
mohair from kids, with an average of around $16/kg.

Mohair fleece in New Zealand is sold to brokers
inthe North or South Island who on-sell to customers
overseas, principally the South African market. From
there, the mohair is processed and used in many
applications, notably knitwear, blankets, furnishings,
upholstery, curtains, carpets and lightweight suits. Its
resilience and durability make it particularly suitable
for household textiles, such as upholstery fabrics,
curtains and carpets.”’

There has been recent interest in New Zealand
in growing ‘premium’ mohair for the weaving industry,
which buys for luxury apparel and textiles. VWeaving
prioritises fibre length over the fineness of the fibre.
This new approach is being used in Australia, where
returns have risen from NZ$14/kg to NZ$62/kg in
less than five years,?® and is starting to be used in
New Zealand. Since 2016 there has already been a
|0 percent increase in prices.

In 2016, New Zealand exported a total of 7.6
tonnes of mohair with a Free on Board value of
$341,770.%

3. PRODUCTION REQUIREMENTS

Although in New Zealand goats are often farmed

on small lifestyle blocks, goat farming can often be

more 