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Foreword
Peat grows some of our most productive
pastures. Horticulturists value it as the
best available medium for raising plants.
Nevertheless, peat soils present real
management problems, especially under
cropping. If these problems are not
addressed, we will see the peat shrink
and disappear in the years to come.
There are also difficulties where valued
wetland reserves and our internationally
important peat lakes lie adjacent to peat
that is farmed.
This booklet has been prepared as a
guide for you, the manager of peat soils.
Both peat soils and farms vary around
the Waikato, so this booklet is not
intended to provide definitive answers.
However, it is an attempt to provide
information about farming practices that
can minimise degradation of peat and
help protect neighbouring wetland areas
and peat lakes. It has been prepared by
Farmland on the edge of Whangamarino wetland
Environment Waikato in association with
the Waikato Peat Management Advisory
Group (PMAG). PMAG is made up of
representatives from the farming community, University of Waikato, Landcare Research scientists, the Department of
Conservation, Environment Waikato and private consultants.
Input to this booklet has come from top peat farmers, scientists and advisors, who between them have come up
against most of the issues surrounding peat farming, and who offer their wide experience to you. We hope you are
able to gain real benefit from the information in “For Peat’s Sake”.

Gordon Stephenson
Chairman
Waikato Peat Management Advisory Group
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1. Why is peat important?
The Waikato region is home to half of all New
Zealand’s peat. Waikato peat soils cover about
94,000 hectares1 and contain an estimated 2,700
million cubic metres of peat2. Peat is a both a highly
productive growing medium and a fragile unique
resource. The competing uses of peat soils in the
Waikato have long been a source of conflict. About
80 per cent of our peat soils have been developed,
mostly for farming. The remainder is managed as
conservation reserves, for wildlife and flood
protection. Farming peat land adjacent to wetland
areas requires very careful management to avoid
damaging them.
Developed peat, if properly managed, is a highly
productive resource. While drainage and cultivation
of peat is essential to establish productive
pasture, it leads to irreversible shrinkage of the
peat. Shrinkage is a result of consoliation
following water removal and particle breakdown
during cultivation, as well as oxidation (the chemical
breakdown of soil carbon, which is then released
into the atmosphere). Shrinkage is estimated at
about 200 mm/year after the initial cultivation,
reducing to around 2 cm/year as the peat becomes
more consolidated3. Ongoing drainage and pasture
renewal are needed as the depth of fertile topsoil
continues to decrease over time as the peat shrinks.
Shrinkage will continue until eventually there is no
peat left – a unique and valuable resource will be
lost forever. In some areas, the underlying soils that landowners will be left with may have poor fertility, requiring high
inputs to maintain productivity. The flood risk and pumping costs in the lower lying areas may even have the potential to
render farming such areas uneconomic.
Development and drainage of peat also damages nearby wetlands and peat lakes, which are rare and at-risk natural
ecosystems. Only about 30,000 hectares (25 per cent) of wetlands are left in the Waikato out of the estimated 110,000
hectares we had in the 1840s (figure 1).
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Wetlands are important storage areas for
floodwaters, as well as valuable habitats
for rare and threatened species. Recent
research estimates that the services
provided by the remaining wetlands
(such as flood control, nutrient recycling,
wildlife habitat) in the Waikato region can
be valued at almost $40,000 per hectare
per year5.
The Waikato peat lakes are the largest
remaining collection of such unique
habitats in New Zealand and have
attracted international attention. Their
unique ecosystems are highly dependent
on the careful balancing of water levels.
To continue to farm peat profitably in
the long term, farmers must find a
balance between maintaining the water
table at a low enough level to optimise
production, yet high enough to minimise
the inevitable loss of peat soils and
damage to neighbouring wetlands and
peat lakes.

Figure 1: Wetland loss in the Waikato between 1840 and 19954
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New Zealand Land Resources Inventory 1979.

2

Davoren, A. 1978.
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Thompson, K. 1980.
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Digital terrain image supplied by Terralink NZ Limited. Copyright
reserved. Wetland loss data from Landcare Research, Leathwick
et al., 1995.
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Patterson, M. and Cole, A. 1998.
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2. The low-down on peat
2.1 How peat forms
Peat is formed from the remains of wetland plants in wet environments. The high
water tables prevent the rapid breakdown of the dead plant material. Peat can be
divided into two broad types, based on the source of the water.
Eutrophic peats form when the main source is ground water. Peat builds up in wet
hollows or small lakes, until the lake is filled or the upper limit of the groundwater
is reached. The resulting wetland area is flat or even slightly concave on top
because it is, in effect, the water table. These eutrophic peats are often described
as ‘fen peats’ and can be found in parts of the Whangamarino wetland where
sedges and manuka grow.
Oligotrophic peats form where rainwater is the source. Because rainwater doesn’t
contain many nutrients, oligotrophic peats have a low fertility and are acidic. They
generally support low-growing plants tolerant of low fertility, such as sphagnum
moss.

2.2 Waikato peatlands
The peatlands of the Hamilton basin and Hauraki Plains are the most extensive in
New Zealand. They are largely oligotrophic dome peats. Table 1 shows the area
and status of the major peat areas in the Waikato.

Table 1: Major peat formations in the Waikato basin6
Name

Area (ha)

Status

Whangamarino
Hauraki

7,100
23,900

Ohinewai

1,500

Mostly conservation.
Some mining, about 30 per cent
in pasture, remainder conservation.
Mostly pasture

Te Mimiha

1,100

Mostly pasture

Hoe-o-Tainui

1,500

Mostly pasture

Orini

1,500

Mostly pasture

Kainui

1,400

Mostly pasture

Komakarau

21,600

Mostly pasture

Ohote

600

Mostly pasture

Rukuhia

6,400

Mostly pasture

Moanatuatua

8,500

Mostly pasture

The Waikato peatlands began to form about 18,000 years ago, when the Waikato
River abandoned its course through the Hinuera Valley to the Firth of Thames and
entered the Hamilton basin. The river filled the basin with debris, which built up
into a series of gravel fans. Drainage was poor in between the fans, resulting in wet patches and small ponds where
peat formed.
The peat spread out, merged into a basin bog and domes began to develop from sedges and rushes. As the peat
spread outwards, it covered trees growing on the higher parts of the fans. It is the stumps and logs from these that are
such a problem to farmers managing land on the margins of these bogs today.
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2.3 Peat soil types
There are currently five main peat soils in Waikato region today, and all require
careful management to reduce degradation and maintain production (table 2).
These different soil types reflect the properties of the peat on which they are
formed, including the depth of peat, mineral content and nutrient inputs. For
example, the Rukuhia peat soil formed on deep peat in the middle of a peat
dome. It has low mineral content and low fertility because rainfall has been its
main water source. In contrast, the Kaipaki peat loams are shallower soils on
the edge of a peat bog. They have a higher mineral content and receive
nutrient inputs from run-off and groundwater in the neighbouring catchment.

Table 2: Main peat soils in the Waikato region7
Soil type

Description

Kaipaki peat loam

250 mm of dark grey powdery peaty loam, on
dark brown peaty loam and loamy peat.
250 mm of black peaty loam on brownish black
loamy peat.
220 mm of dark brown fibrous peat on brown
fibrous peat.
120 mm of dark grey loamy peat on fibrous peat.
Loamy peat brown loamy peat.

Piako peat loam
Rukuhia peat
Whangamarino peat
Tokaanu

Figure 2 shows the extent of these soils in the Waikato region.
There are a number of minor peat soils in the region that have been partially or highly modified by historical
development cycles of drainage, shrinkage and burning. Most of these are no longer considered to be true peat soils.

2.4 Peat soil properties
Undeveloped peat is mostly made up of organic matter and a small amount of mineral material (table 3). As the peat is
developed, it shrinks and becomes denser. Developed peat has a higher bulk density8 than undeveloped peat, contains
less organic matter and more mineral material. Development for pasture usually requires inputs of nitrogen and lime.
As a result, the pH increases and the carbon to nitrogen ratio decreases. This relatively high carbon content gives peat a
good physical structure for growing.

Table 3: Properties of typical peat and mineral soils9
Soil type

pH

Undeveloped peat
4.2
Semi improved
5.1
Improved
5.4
Partly burnt
5.2
Typical mineral soil 5.6-5.8

Carbon to
Bulk density
Mineral
nitrogen ratio (kg/m3 dry peat or soil) content (%)
33
28
21
14
10-12

55
220
385
550
500-1000

5
30
60
75
85-95
6

Davoren, A. 1978.

7

DSIR. 1954.

8

Weight per unit volume of soil.

9

van der Elst, F.H. 1958.
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Undeveloped peat can hold between
15-20 times its weight in water.
However, because dry peat is very
light, its water holding properties
are no better than mineral soils. For
example, studies show that Rukuhia
peat has around 290 kg of water
available for plant growth in every
cubic metre of soil. Hamilton clay
loam has up to 390 kg of available
water10.
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