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1.

Introduction

OVERSEER® Nutrient Budgets (Overseer) is an agricultural management tool that
assists in examining nutrient use and movements within a farm to optimise production
and environmental outcomes. Overseer calculates and estimates the nutrient flows in a
productive farming system and can be used to identify potential risks of environmental
impacts through the calculation of nutrient losses such as run-off, leaching, and
greenhouse gas emissions (Wheeler et al. 2006).

With the increasing demand and use of Overseer to meet a diverse range of objectives,
the importance of accurate and consistent entry of information describing the farm has
become apparent. The aim of this document is to help guide the entry of inputs into the
cropping pages within Overseer. This guideline document aims to clarify current inputs
and terminology, provide guidance around various inputs, guidance around entry of the
more complicated crop rotations and entry of crops not currently supported by Overseer.
The last section of the report outlines future recommendations for the development of
the cropping pages within Overseer.

Where a data input is judged to be essential to obtain robust results from the Overseer
model of the farm, and the information is deemed easily obtainable, default values are
not provided. The preferred option is that this information be accurately sourced rather
than generic defaults assumed.

Default values were only provided where it was

deemed the information was difficult to obtain or that providing a default value would not
compromise the integrity of the models predictions.

Numerous default values are

already provided within Overseer for values that are not easily obtainable and this
information should be used when necessary.

The use of this document is aimed at people that are competent in the use of Overseer
and understand the underlying assumptions of the model. Throughout the document,
the Overseer HELP section is referred to. The HELP section within Overseer gives
detailed information explaining the data inputs and their meaning. This document is
designed specifically for use with Overseer version 6.1. It is recognised that these
guidelines and any associated procedures may need to be reviewed and changed as
Overseer develops. This document has been developed in conjunction with the
OVERSEER® Nutrient Budgets Input Guidelines (AgResearch Expert User Group,
2013), and the OVERSEER® Nutrient Budgets national protocol and defaults for missing
and incomplete data prepared for DairyNZ Ltd (Power et al, 2011).
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2.

Defining inputs

Data inputs into Overseer fall into one of the following categories:

1. Critical inputs: These data inputs are required to run the model. A nutrient
budget will not be produced unless a value is entered. Some of these input
variables may not impact on output values, but are required to run the Overseer
model.
2. Compulsory inputs: These data inputs are not essential for producing a
nutrient budget, unless a relevant management option is used on the farm.
These data inputs relate to areas such as, but not limited to, fertiliser application
and irrigation. They are required because they can have large impacts on the
nutrient budget, but are not critical as not all farms use them. Once they are
used, it is essential that these data inputs are entered.
3. Optional inputs: These inputs are deemed to have a small impact. They are
characterised as ‘include’ when the data are readily available and ‘exclude’
when the data are not available.

A list of “Critical’, ‘Compulsory’, and ‘Optional’ input variables are presented in Table 1.
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Table 1: Summary of ‘Critical’, ‘Compulsory’ and ‘Optional’ input data
CRITICAL

COMPULSORY

OPTIONAL

Farm Scenario
Level
Location
Farm area

Block Level
General

Block areas
Enterprises
(stock)
Relative
productivity of
blocks

Distance from
coast
Block land use
Rotation area of
fodder crop

Climate

Crop rotation end
month
Rainfall

Soils

Soil description

Wetlands

Low N
mineralisation
capacity

Lower profile
soil texture
Non-standard
layer1

Temperature
PET
Rainfall seasonal
variation
PET seasonal
variation
Top soil
properties
Soil S
ASC
Slow release K

Crop history

Crop rotation

Years in pasture
Prior land use

Animals grazing
pasture

Crop management
- Crop sown

- Defoliation

Lime application

Fertiliser inputs
Irrigation
Category
Crop Type
Product yield
Cultivation at
sowing
Residual
disposal method
Method of
defoliation
Destination of
crop
Source
% of animal type
eating crop
Animal type

Specify soil tests

Restricted
grazing

- Cultivation
- Crop harvest
- End uptake
- End crop
1
If this is entered then depth to non-standard layer is compulsory
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3.

Input Guidelines

3.1 Farm Level Inputs
3.1.1

Location

Introduction: The location of the farm (region or nearest town) is a critical input of
Overseer. The farm’s location should be known and easily identified. It can be selected
from lists of regions or nearest towns supplied within Overseer. The main function of
location is to set the defaults relating to climatic variables, however if you use climate
station data (see 3.2.4), this reduces the emphasis of region or town on climatic
variables.
Recommendation: As a guide, if the property has similar climatic conditions to the
nearest town, choose that option, if not go with the appropriate region.

3.1.2

Block information

Introduction: The farm area is a critical input of Overseer and it is compulsory to enter
at least one block. Splitting the farm into management blocks is an essential part of
correctly describing the farm. When describing a crop block, management during the
reporting year and the previous year must be entered. Previous year crop history is
required as this affects the N status through carryover of residuals. Management of the
block two years before the reporting year can also have a considerable influence on
Overseer outputs. These factors should be taken into consideration when setting up
crop blocks.
Where a fodder crop is grown as part of a pastoral system a fodder crop block should be
created. This block has no geographically distinct area because it is assumed to rotate
through one or more of the existing pastoral blocks. For this reason, the area of the
fodder crop block is entered at the block level. On the other hand, a fodder crop grown
as part of a crop rotation is different in that it is entered on the crop rotation page of the
appropriate crop block.
Recommendation: To correctly model cropping using Overseer, it is essential that
consideration be given to defining management blocks, and accurate farm and block
areas be entered. Errors here can cause issues when an arable or mixed cropping farm
has multiple crop rotations. In these situations it is not uncommon for each paddock to
be treated as an individual block. However, in order to minimise the number of blocks
some paddocks may need to be amalgamated. It is recommended that this be done by
taking into consideration blocking factors outlined in Table 2. The best way to do this is
to collate information describing crop rotations and other factors and add these to a farm
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map, a spread-sheet or both, before entering information into Overseer. Refer to the
Overseer HELP for more information on block set-up.
Table 2: Factors to take into account when combining areas into blocks for arable
farms
Inputs

Recommendation

Soil description

Where multiple soils exist block on the predominant one.

Irrigation

Block on methods of irrigation – e.g. none vs. centre pivot vs. big
gun.

Years in pasture

Areas can be grouped according to their long term history (0 - 2,
3 - 5, 6 - 8, 9, 10 years in pasture). Note that if > 6 selected then
cultivation method can have an influence and must be taken into
account.

Prior land use

Use the options listed in the drop down box to block. Where the
block’s land use is not listed in the drop down box, see Appendix
1 for suitable options and groupings of crops with similar N
status.

Animals grazing

If animals graze pasture during the year immediately before the

pasture

reporting year, this must be used as a blocking factor to divide an
area into separate blocks. This is because the urine deposited by
those animals is taken into account by the model.

Crop rotation

This is the main factor determining blocking on a cropping farm.
Crops of similar N status can be grouped together as per
Appendix 1.

3.1.3

Enterprises

Introduction: N leaching occurs primarily from urination events which deposit large
quantities of N in a small area. This impact is greatest from urine deposited in late
autumn to early winter. The impact of livestock on P runoff is also significant. Livestock
grazing contributes to the loss of P bound to suspended sediment carried from the soil
by way of surface runoff. The risk of P runoff increases when grazed at times when soil
moisture is at or near field capacity. Some soils are particularly vulnerable to damage
and risk of increased P runoff. Overseer assumes no direct P losses from pugging or
animal damage. If an accurate estimate of nutrient flows throughout the farm system is
to be obtained, it is crucial that an accurate description of stock on farm is obtained
throughout the assessment period.
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Recommendation: Where animals are brought on to graze one or more blocks, this
includes lamb fattening on the crop, dairy grazers as well as normal stock on a mixed
farming system, then the appropriate box in the enterprises pane must be ticked and
data entered according to the OVERSEER® Nutrient Budgets Input Guidelines
(AgResearch Overseer Expert User Group, 2013).

3.1.4

Wetlands

Introduction: The wetlands page enables one to describe wetland areas on the farm
and estimate their contribution to reducing N losses. These include damp, organic soils
along headwater streams, saturated areas at the head of stream channels, areas
characterised by wetland grasses, reeds and rushes, and areas characterised by larger
wetland species (e.g. flaxes, raupo etc.).

Wetlands (natural and artificial) that are completely fenced off from stock grazing are
better added as a specific wetland block using the Blocks page. One exception to this
rule is, if artificial wetlands are used to treat outlets from mole/tile drainage systems.
These must be added using the specific blocks drainage/runoff page. Refer to Overseer
HELP for more information.

Recommendation: To capture unfenced natural wetlands enter the information in the
wetlands section under farm scenarios. Wetlands that are completely fenced off from
grazing are better added as specific wetland blocks. Information can then be entered
using drop-down lists while referring to the Overseer HELP for definitions.

3.2 Block Level Inputs
3.2.1

Distance from coast

Introduction: The distance from the coast, in the direction of the prevailing wind, is a
critical input into Overseer. Its main function is to assess the nutrient content of rainfall.
As you move further from the coast the concentration of sulphur and cations (K, Ca, Mg,
and Na) in rainfall decreases.

Recommendation: No default value has been developed for distance from the coast.
We recommend estimating the distance from the coast using an online map of New
Zealand. If the prevailing wind direction is not known, we recommend you assume it is
westerly.

3.2.2

Block land use

Introduction: Block land use is a critical input into Overseer. This divides the crop
block into: the crop, headlands which are cultivated but on which no crop is growing
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(allowable range is 0-20%) and areas that are not cultivated but where plants are
growing (allowable range is 0-20%) e.g. pastures around fence lines. The total of all
three inputs must add up to 100%.

Recommendation: For those blocks where land use data is missing or the areas are
unknown leave it as the default value of 100% cultivated.

3.2.3

Crop rotation final month

Introduction: Crop rotation final month is a critical input into Overseer. This defines
the last month in the crop rotation table on the 'Crop rotation' page. By default, this table
goes from January to December, and hence the default final month is December.
Another typical setting is the month that the crop of interest is harvested.

Recommendation: When building up a farm consisting of multiple rotations (blocks)
and multiple crops, it is better that the same final month be used for each block to make
sure that all land use is accounted for. For ease of use it is recommended that the crop
rotation final month be May.

3.2.4

Climate

Introduction: Climatic variables are important factors that drive the model. As rainfall
increases, drainage also tends to increase, which results in a greater loss of nutrients.
Rainfall is a critical input into Overseer; however, all other inputs on the climate page are
optional with suitable defaults provided. Climate information can be entered using two
methods: 1) Entering your own climate data and using defaults where necessary; 2)
Using information from the nearest climate station by entering the latitude and longitude
of your location.

Recommendation:

Unless you have accurate measurements of rainfall on your

property it is recommended that you obtain your climate information from the nearest
climate station.

Climate station data will provide you with your long-term average

climatic conditions.

3.3 Soil Information
3.3.1

Soil Description

Introduction: The soil description is an important part of Overseer and underpins many
of the major processes. The soil description is a key driver of soil nutrient losses,
particularly nutrient leaching. This is due to the impact of the soil’s available water
capacity (AWC) on soil drainage. As AWC decreases, drainage tends to increase and
hence nutrient leaching will also increase.
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Soil description is a critical input when describing a cropping block. It can be entered
either by using S-Map or by entering: soil type (series), order or group. To help you
access the most suitable soil information S-Map provides a fact sheet with Overseer
outputs on it. S-Map was developed by Landcare Research and divides the country into
polygons, each of which contains a number of different soil types, some areas of New
Zealand are not as well represented by S-Map as other areas.

Recommendation: Determine your soil description using S-Map, where available for
your area is preferred. Failing that enter the soil order. Soil group should be selected
only when series and order is not known.

Using soil series is not recommended

because this can vary widely across farms and even within blocks, so identification may
be difficult. Where there are multiple soil series, orders or groups, the predominant
series, order or group in each block should be selected.

Resources available to aid soil description are listed below:


The Overseer HELP files



The S-Map website http://smap.landcareresearch.co.nz/home



A table providing a summary of soil order descriptions is provided in Appendix 3.
Old soil group names corresponding to soil order names are shown in the Overseer
HELP file under ‘Selecting soil orders or soil groups’.



Soil maps of the region may be used to determine which soil series may be present.
Please note that most maps are produced based on a relatively small number of
locations being actually sampled, so the map may not reflect what is actually on a
particular farm. The soil series name itself should also be used with caution.



Landcare Research website also provides additional soil information:
o A guide for selecting soil order:
http://soils.landcareresearch.co.nz/contents/SoilNames_NZSoilClassification_Cl
assificationKey.aspx?currentPage=SoilNames_NZSoilClassification_Classificati
onKey&menuItem=SoilNames (6 March 2013)
o Detailed information on soil orders:
http://soils.landcareresearch.co.nz/contents/SoilNames_NZSoilClassification_So
ilOrders.aspx?currentPage=SoilNames_NZSoilClassification_SoilOrders&menuIt
em=SoilNames (6 March 2013)



Alternatively, a soil specialist could be contacted to determine the soil description.

3.3.2

Soil profile

Introduction: Soil profile information is only required if you are not using S-Map to
determine your soil description (choosing S-Map, will automatically populate this
information into Overseer). Soil texture primarily affects the level of runoff from a soil.
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Three options are provided for subsoil texture (where required), light refers to sandy/silty
soils, medium which refers to most other soil textures other than clay which is referred to
as heavy. A “non-standard layer” refers to stony or sandy subsoil. If present, this is a
critical value that must be entered accurately, as it changes soil water holding capacity,
which will in turn affect water movement and nutrient losses.

Recommendation: The topsoil and lower soil profile data may be difficult to determine.
Therefore, where soil profile data are missing or incomplete we recommend the
following data be entered into Overseer (Table 3).
Table 3: Defaults to populate soil profile variables where data are incomplete or
missing
Topsoil (0-10 am)
Topsoil texture

Unknown (default of silt loam)

Is stony

Unchecked

Is compacted

Unchecked

Lower profile
Soil texture group *

Medium

Non-standard layer

No default, it must be determined
when one is present (see paragraph
below).

* Only required for Brown, Gley, Melanic, Pallic, Recent, Semiarid and Ultic soil orders and Sedimentary
and Recent/TGE/BGE soil groups

Where a non-standard layer exists, be it stony or sandy, this must be described in terms
of composition and the approximate depth of the layer using ranges supplied by
Overseer. If all that is known is that stones are present, “Stony matrix” should be
entered as the non-standard layer. If the stones do not bind together well when digging
a post-hole, but behave more like running gravel, enter “Stony” instead. If it is known
that the soil has a sandy subsoil, enter “Sandy” as a non-standard layer. Refer to the
Overseer HELP files for more information.

3.3.3

Soil tests

Introduction: For the cropping model soil test values are optional. Sulphur level can
be entered as either Organic S or Total S. Overseer will provide a default value for
anion storage capacity (ASC) or phosphate retention (PR) and slow release K. ASC /
PR are particularly important for volcanic soils, and primarily affect P fertiliser
recommendations and losses. Slow release K affects K fertiliser recommendations.

Specific soil test values can also be entered for each crop sown on the crop rotation
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page using the crop sown dialog (Table 4). Here you may enter Olsen P, quick test K,
Ca, Mg and Na results. This enables Overseer to account for any changes in soil test
results between crops due to capital dressings.
Recommendation: As soil test values are optional it is recommended that you use the
Overseer defaults if no information is provided. Default values for ASC / PR and Slow
release K are determined using the soil description selected earlier. These should be
left unchanged. Refer to the Overseer HELP files for more information.

3.3.4

Soil settings

Recommendation: Soil settings should not be changed from Overseer default values
except by an expert user. Refer to the Overseer HELP files for more information.

3.4 Crop History
3.4.1

Years in pasture

Introduction: This is used to record the history of the block in the 10 years prior to the
two years of activities covered by the data entered on the crop rotation page. The crop
rotation page records the previous year’s activity (known as Year 1). The number of
years in pasture in these 10 years is used to modify the N mineralisation rate.

Note that 0 indicates a continuous cropping regime and 10 indicates perennial pasture
with no cropping over that 10 year period. The rotation is not important (see Overseer
HELP for some examples).
Recommendation: This is a critical input of Overseer, no default is provided so the
actual value must be obtained. It is recommended that where paddocks with differing
years in pasture have been blocked due to later management similarities that an
average be entered. If the exact number of years is unclear, they can be grouped
according to their long term history (0 - 2, 3 - 5, 6 - 8, 9, 10 years in pasture).

3.4.2

Prior land use

Introduction: This entry details the crop grown one year before the assessment period.

Recommendation: Select from the dropdown list of options. If the crop grown is not
present in the drop down box refer to Appendix 1 for alternatives.

3.4.3

Animals grazing pasture

Introduction:

If you have selected prior land use as pasture (see 3.4.2), and this

extends into the first of the assessment years, then further information about the animals
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grazing that pasture is required. You must specify source, choosing between Farm
stock or Non-farm animals. When deciding which to use it is important to know how
grazing animals interact with the rest of the farm. The non-farm animal option was
added for three reasons 1) to allow quick data entry of animals that are only on the farm
for a short period to be added, without having to supply the additional information
required when entering the animals using the enterprise panes, 2) for backwards
compatibility and 3) for contracted block systems.

Therefore, a large number of

assumptions are made when entering stock as non-farm animals.

Recommendation:

The preferred method of entry is by selecting Farm stock,

particularly if any of the following criteria are true.
1. Farm includes a pastoral block
2. Livestock move between this block and the rest of the farm
3. Livestock are on farm all year
4. Dairy-grazers over-winter on this block
5. Supplements are fed to livestock on this block
For this type of animal, information is required about their pasture consumption. Select
from the dropdown list one of the options below:
 The simplest option is to assume that pasture consumption of each animal type

is the same as the ratio of animal intake across the farm.
 Alternatively, the proportion of the pasture production eaten by each animal

type on the block can be entered. The total percentage must add up to 100%.

If a few animals are only used to clean up headlands, tracks and other areas of the
block, then one can select Non-farm animals. These Non-farm animals are assumed to
be separate from those entered on the stock number data sheet and:
 Animal intake is estimated and cannot be changed
 Non-Farm Animals cannot be fed supplement. If this occurs then Farm stock

must be selected and treated as per section 5.1.

3.5 Crop Rotation
Introduction: Arable and vegetable crop sequences can be complex, with multiple
crops in a year. The challenge when setting up this type of rotation is to capture the
sequence of events, e.g. cultivation, sowing, harvesting, fertiliser applications etc. To
initialise the model, events occurring the year before the reporting year must also be
entered, hence the crop rotation page captures crop activity over a two year period. All
management activities and events occurring during the reporting year and the year
before are recorded month by month using the crop rotation table. The table uses icons
to depict the sequence of events and the inferred crop status.
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The crop rotation table is a timeline with the following headings:


Month & Year: displayed beneath the table these cannot be edited directly. The
starting month of the grid will be based on the selected final month of the grid,
set on the Crop block | General page (see section 3.2.3).



Crop: this cannot be edited directly. It depicts crops grown in terms of a generic
crop profile. The profile is responsive to crop information supplied and
associated management activities recorded in the following rows.



Cultivate: depicts the timing of cultivation and crop sowing events.



Fertilise: depicts the timing of fertiliser (including urea), lime, manures and
organic material (see section 3.5.2).



Irrigate: depicts the timing of irrigation events (see section 3.5.3).



Cut/Graze: depicts the timing of defoliation events (grazed in situ, cut and carry
for use on-farm or elsewhere).

Information describing a management activity or event is not entered directly into the
table. Instead, each icon has an associated dialog into which information describing that
event can be entered. Click on an existing icon to open the dialog and view or edit
underlying information. A new crop can be specified by clicking on the add crop button.
Other events can be added by clicking on the blank cell corresponding to the month the
event occurs and the relevant row listed above. A dialog will open into which required
additional information must be entered and saved. A crop or any management activity
can be deleted using the delete button within the dialog. For more information including
a description of icons used refer to Overseer HELP.

Recommendation:

It is critical to describe the sowing of at least one crop on a

cropping block. Crop rotations are diverse and complex and for this reason no default is
provided. Information describing all events associated with the crop rotation over the
two year period must be obtained and entered into Overseer.

3.5.1

Specifying a crop

Introduction: The presence of a crop is depicted in the crop row of the crop rotation
table using an icon that illustrates its growth profile

, the bar indicates the

proportion of growth that has been obtained. Sowing is depicted using the icon

in the

cultivate row. To add a new crop, click the add crop button. To edit an existing crop,
click on either one of its two icons. A dialog will open into which information can be
entered and saved, such as the type of crop, yield, cultivation method, residue disposal.
Information entered into this dialog and elsewhere in Overseer is used to estimate the
crop’s growth curve. This curve can be modified either by specifying the time at which
the crop is harvested and/or when the crop reaches maturity at which time nutrient
uptake ceases. This is illustrated by Figure 1.
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Figure 1: The crop growth curve and how it might be changed if the timing of end
uptake and/or crop harvest is specified.
Information describing the crop is outlined below in Tables 4 and in the Overseer HELP
section. For examples and defaults to use when the crop grown is not supported by
Overseer refer to Appendix 2.

Recommendation: All crops sown must be specified. It is recommended that End
uptake be used with caution.
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Table 4: Specifying crop details
Primary Input

Secondary Input

Crop sown

Definition
This initiates cultivation and sowing and starts the crop’s growth. Entering this event when a previous crop
exists, i.e. if harvest, cultivation or final defoliation has not occurred earlier, will stop the previous crop’s
growth. Harvest of the previous crop is assumed if appropriate, and residues removed as specified in its
dialog. Consequently non-harvested tops and roots become residues in the month the new crop is sown. A
crop grows according to a typical relationship between stage of growth and accumulated thermal degree
days, with the growth period extended if the month the crop ends or is harvested two months following crop
maturity. Exceptions to this rule are pasture, seed crops after the first harvest and annual ryegrass forages,
where the growth rate is based on estimated monthly growth rates.

Category & Crop

Selecting a crop category from the dropdown list determines the list of crop options available in the dropdown

type

list under crop type. For crops not covered see Appendix 2 for alternative options.

Product yield

Enter the crop yield as t DM/ha. For most crops a 'typical' yield is provided below the data entry box for
guidance.

Cultivation

From the drop-down list box select the best option out of minimum till, direct drilled or conventional.

practice at sowing
Method of residue

This dialogue box appears only for crop options that are likely to leave a residue in the paddock. From the

disposal

drop-down list box select an option:


Retained – incorporated into the soil with next cultivation.



Grazed



Burnt



Removed – baled and removed from farm.

Note that multiple options such as baling then burning or grazing then burning are not supported. It is
recommended that the option which removed the greatest amount of the residue be selected.
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Table 4: Specifying crop details (continued)
Primary Input

Secondary Input1

Definition

Crop sown

Modify growth

Check this box to modify the default growth curve and the timing of harvest estimated by Overseer. The crop

curve and

growth profile can be modified by specifying the month the crop reaches maturity and nutrient uptake stops, the

harvesting

month of harvest, or both. Three options are presented for crops other than fodder, forage, green manure
crops or pasture:
1. No end date – Assume the crop is harvested at a time estimated by Overseer.
2. Select harvest date – The crop is harvested at the end of the specified month
3. Select the month crop ends – The crop is pulled or sprayed out at the end of the month.

 End uptake on

Use to specify the month the crop reaches maturity after which no nutrient uptake occurs. This is an optional
input. Unless there is good reason, leave blank to use the Overseer default value. The time a crop reaches
maturity can be ascertained using the crop growth profile this being the time at which the standing crop reaches
its maximum. To change this, check the box Modify growth curve and harvesting and select the year and
month. One example where End uptake might be specified is when the harvest of a mature vegetable crop
such as potatoes or carrots is delayed a month to meet market demands.

 No end date

This is the default option. Select this to specify that the crop be harvested at a time estimated by Overseer.

 Select harvest

Use this option to specify the year and the month the crop is harvested. The existing crop growth is stopped at

date
 Select month
crop ends

the end of the month. Product is exported from the farm.
Use this option to specify the year and the month the crop ends. The growth of the existing crop is stopped at
the end of the month and non-harvested tops and roots become residues but no product is removed. This
option represents management options such as spraying or crop pulling.
Using this option may also extend the crop growth period if specified within two months following crop maturity,
a period during which there is no nutrient uptake. Use this option with caution as no checks are made on the
validity of the resultant crop growth curves.

Soil tests

Completing this part of the data entry is optional. Check the box Specify soil tests and enter the soil test data.
If no soil data is entered i.e. the field is blank or zero, the model will use default values.

1

Fields preceded by a bullet are located in the Modify growth curve and harvesting drop-down panel.
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3.5.2

Specifying a cultivation

Introduction: A cultivation of the block at times other than sowing is depicted using a
tractor icon. To record a cultivation, click the cell on the cultivate row corresponding to
the month it occurred. Information describing the crop is outlined below in Table 5 and
in the Overseer HELP section.
Table 5: Specifying a cultivation
Primary Input

Description

Cultivation

Specify only when cultivation occurs other than during a month
when a crop is sown. Cultivation occurs at the beginning of the
month at which time the growth of any existing crop is stopped.

Recommendation: This should only be used when the block is cultivated when not
sowing a crop.

3.5.3

Fertiliser applied

Introduction: The use of fertiliser can have a large impact on the nutrient budget, in
particular N leaching and P runoff. Collection of accurate fertiliser data is essential to
building a robust Overseer model.

Fertiliser includes inorganic fertiliser, lime, and

organic manures such as imported industrial effluent and farm dairy effluent (FDE).
Fertiliser is a compulsory input of Overseer.

There are a range of sources of information from fertiliser and lime purchase orders,
transport and spreading invoices to proof of placement information, so this section can
be filled out accurately.
Recommendation: Fertiliser and lime information (product description and application
rate) must be entered on a monthly bases. Overseer provides fertiliser and lime product
lists from a drop down menu.
The application method (surface, incorporated) used for inorganic N fertilisers, including
urea, must also be specified. Where this is unknown assume N fertiliser is applied to
the surface unless the block has been cultivated or sown, in which case assume
incorporated.

Entering applications of fertiliser, lime and organic material
Fertiliser is entered based on the month of application. One or more applications can be
added by clicking on a cell in the Fertilise row corresponding to the month and year
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during which the application(s) occurred. Applications saved earlier can be added to or
edited by clicking on their specific icon.

refers to a single application,

to more than

one. A dialog will open, into which details describing the application of fertiliser, lime and
organic material can be entered or updated before saving and closing the dialog. Table
6 outlines the fertiliser materials that can be entered into Overseer.
Table 6: Fertiliser materials that can be entered in Overseer
Application

Description

Soluble fertiliser

This method allows specific entry of each nutrient in terms of kg
nutrient/ha. The form of nutrients assumed by Overseer are N as
urea, P and S as superphosphate and Mg as serpentine
superphosphate. A minimum of one nutrient must be specified.

Fertiliser form:

This method allows specific entry of one or more forms of each
nutrient describing the fertiliser application, expressed in terms of
kg nutrient/ha.

A minimum of one nutrient form must be

specified.
Fertiliser product

The required fertiliser can be selected, with reference to the
supplier and the amount entered in terms of either tonnes or
kg/ha. Overseer refers to an internal database to ascertain the
composition and form of nutrients when calculating nutrient
inputs.

Lime

Use this option to enter applications of lime expressed either as
tonnes or kg/ha.

Organic

This method provides a range of options depending on the type of
organic fertiliser applied. Both the amount of material applied and
nutrient composition is required.

Where a special mix (custom fertiliser) or product not included in the Overseer fertiliser
database has been applied this can be entered by specifying the product’s name,
nutrient composition and the amount applied. This is a two stage process. First the
product must be entered into your personal fertiliser database accessible from the
Options menu. Go to Options | Databases | Fertilisers to add, edit, or delete fertilisers
in your user database. Once a fertiliser has been recorded in your fertiliser database it
can be accessed as a user-defined fertiliser product.

Fertiliser applications may often be applied over several months.
These can be entered by using the

button to open the “create multiple fertilise”

activities dialog. Check the desired year(s), months required, and add one or more
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applications as required.

Pre-existing fertiliser applications will not be changed or

removed.

3.5.4

Irrigation

Introduction:

Irrigation, in combination with rainfall, is an important factor driving

nutrient leaching losses. As irrigation increases, drainage also tends to increase, and
with it, the leaching of nutrients. Irrigation applied to a crop block is entered on a
monthly basis using the crop rotation table on the crop rotation page by specifying the
method of application and the rate. If rate is not entered, Overseer assumes minimum
irrigation to meet any soil water deficit.

Recommendation: All irrigation events must be specified. There are no default values
because the timing and rate of irrigation varies depending on the crop, and information
describing the method of irrigation is readily available.

If the irrigation method used is not supported by Overseer, choose the irrigation method
that most resembles the return interval and depth of water applied in each irrigation. For
example, for hand-shift sprinkler systems select “Big gun/Rotorainer”.

The option

“actively managed” is a theoretically ‘perfect’ system where water supplied matches crop
and evapotranspiration demand.

It has been included for educational purposes, to

demonstrate the influence of irrigation system differences on drainage and nutrient loss,
and should not be used to represent any real system at this stage. Even if a variable
rate irrigation system has been installed on a centre-pivot or lateral, still choose “Centrepivot/lateral” as the method, not “actively managed”.

When no application rate (mm/month) is entered, Overseer will estimate application
rates assuming that just the right amount of irrigation is applied to meet the actual soil
moisture deficit based on rainfall data. This is appropriate where application rates are
carefully controlled using soil moisture monitoring. This will occasionally be the case for
“Centre-pivot/lateral” systems, rarely for “Big gun/Rotorainer” systems, and essentially
never for flood irrigation (as the irrigation round is generally set by the irrigation scheme
rather than the farmer).

Wherever soil moisture monitoring is either absent or present, but not actively used to
schedule each irrigation event, it is best to enter an actual application rate. Actual rates
or depths are becoming increasingly available as regional councils require flow
monitoring. If the monthly application rate is not known, take the annual application rate
and apportion it amongst months assuming greater rates of application from December
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to February, and lesser rates outside this period. Note that the actual application depths
must be for a year with the same annual rainfall as that entered into the model. Or
alternatively an average rainfall and irrigation rate must be determined as a rolling 3year average. This is important because it is irrigation, in combination with rainfall that
drives nutrient leaching losses. If no irrigation depth data is available at all, then leave
blank and allow Overseer to determine application rates, but be aware that drainage and
therefore nutrient losses are likely to be underestimated.

Nutrient concentrations in irrigation water should remain at default levels unless there is
actual measured data available.

Additional information can be found on the Overseer HELP files and by referring to the
Technical note on irrigation on pastoral farms in Overseer:
http://www.Overseer.org.nz/Portals/0/Technical%20notes/Overseer%20Technical%20N
ote%204%20August%202012.pdf

Entering irrigation applications into Overseer
Irrigation can be entered by clicking on the cell in the Irrigate row corresponding to the
month and year during which the irrigation event occurred. Existing irrigation events can
be edited by clicking on the icon

. A dialog will open into which details such as

irrigation method and rate can be entered or updated.

Irrigation events spread over several months may often have the
same Method of irrigation and Irrigation rate. These can be entered by using the
button to open the Create multiple irrigate activities dialog. Check the desired year(s),
months required, and then select Method of irrigation and enter Irrigation rate if
required. On saving the dialog, these entries will be replicated over the months and
years you selected overwriting any previous entries.

3.5.5

Specifying defoliation (cut/graze)

Introduction: Defoliation is depicted using one of two icons.
grazed in situ by livestock,

indicates the crop was

indicates that the crop was cut and then fed out

elsewhere on the farm during the year or exported from the farm.

To record a

defoliation, click the cell on the Cut/Graze row corresponding to the month the
defoliation occurred. A dialog will open into which information can be entered specifying
whether or not the crop was grazed in situ or cut and carried. Depending on your
selection you will be required to specify information such as, livestock to which the crop
was fed, restricted grazing policies in place, whether or not any crop cut was stored, or if
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it was exported before you save the dialog. Defoliations may be spread over several
months. The last defoliation of the crop must be specified by checking Final harvest.
Information describing the crop is outlined below in Table 7 and in the Overseer HELP
section.
Table 7: Specifying defoliation
Primary Input

Description

Defoliation

The standing crop is removed but crop re-growth occurs. This
option is limited to crops such as winter oats and wheat, seed
crops, cut and carry of permanent pasture, forages, and fodder
crops. For fodder crops, subsequent months can be selected to
represent grazing over extended periods. Using the dialog box
Method of defoliation, i.e. either cut and carried or grazed in
situ, can be selected and Final harvest checked to indicate the
last defoliation event of the crop at which time regrowth ceases.

Recommendation: All defoliations must be specified. There are no default values.
Overseer currently supports cut and carrying a crop each month to only one destination
(e.g. pastoral blocks, pads and off-farm). If cutting and carrying to more than one
destination, choose the destination to which the most of the crop was sent.
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4.

Scenario Reports

At times confusion exists between what different terminology is referring to. Table 8
below defines the more ambiguous terms found in Overseer scenario reports.
Table 8: Terminology used in the nutrient budget scenario reports
Term

Definition

Net transfer by animals

The transfer of nutrients by animals on farm
moving between blocks, structures (e.g.
wintering pads) and laneways.

To atmosphere
Volatilisation – fertiliser

The loss of ammonia to the atmosphere as a
consequence of the application of nitrogen
based fertilisers.

Volatilisation – other

The loss of ammonia to the atmosphere as a
consequence of nitrogen sources other than
fertiliser or urine applied/deposited on the soil.

Volatilisation – from urine

The loss of ammonia to the atmosphere as a
consequence of urine deposited on the soil.

Denitrification – background

The loss of dinitrogen gas to the atmosphere
as a consequence of nitrogen sources other
than urine deposited on the soil.

Denitrification – from urine

The loss of dinitrogen gas to the atmosphere
as a consequence of urine deposited on the
soil.

To water
Leaching – urine patches

The leaching of nutrients from animals’ urine
patches.

Leaching – other

The leaching of nutrients from inter-urine
areas (incorporates the effects of soil fertiliser,
effluent and other nutrient input sources).
For P this refers to the P loss from farm
structures e.g. feed pads.

Runoff

The removal of nutrients from the land via
overland flow.

Direct (animals, drains)

Nutrients deposited directly by animals into
streams and/or drains i.e. when stock are not
excluded from waterways and discharge from
mole tile drainage systems.
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Table 8: Terminology used in the nutrient budget scenario reports (continued)
Term

Definition

To water (continued)
Direct pond discharge

Nutrients discharged directly from effluent ponds
into waterways.

Border dyke outwash

Nutrients discharged from the border dyke
outwash.

Septic tank outflow

Nutrients discharged from the septic tank outflow.

Changes in farm pools
Standing plant material

The net change during the year of nutrients in the
live crop, including both tops and roots.

Root and stover residues

The net change of nutrients during the year in crop
residues not removed from the block.

Organic pool

The net transfer of nutrients in soil organic matter.
A positive number refers to net transfer of nutrients
from plant available pool to organic pool i.e. N
immobilisation.
A negative number refers to net transfer of
nutrients from organic pool to plant available pool
i.e. N mineralisation.

Inorganic mineral

The net transfer soil inorganic nutrients not
accessible by plants. Associated with processes
such as the weathering of clays and fixing of
phosphate.
A positive number refers to net transfer of minerals
out of the inorganic mineral pool e.g. fixing of
phosphate (becoming unavailable)
A negative number refers to net transfer of
minerals into the inorganic mineral pool e.g. from
weathering of clays

Inorganic plant pool
(aka inorganic soil pool)

The net change of labile soil inorganic nutrients
accessible by plants. Changes in this pool are
reflected in changing soil test values.
A positive number refers to nutrients being added
to the soil pool.
A negative number refers to nutrients being
removed from the soil pool.
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5.

Frequently asked questions

Introduction: Several questions have been asked regarding how to deal with arable
and mixed cropping farm management strategies that are not at present covered by the
normal Overseer inputs. A number of these questions and answers can be found on the
Overseer website under Overseer model: Information. One question regarding dairy
grazers is answered using worked examples. See Section 5.1 for details.
Q. I can’t enter my fodder crop area into the block areas input box. Why?
A. The fodder crop block is defined as a crop that rotates through one or more pastoral
blocks. Therefore, the area of the fodder crop is not entered here but on the General
block information pane for that fodder crop. Block(s) through which the fodder crop
rotates can be selected by checking “Fodder crop or fallow area rotates through this
block”, located on the General pane of each pastoral block.
Q. My fodder crop policy covers more than one year, but the fodder crop module
only covers one year. Can I accommodate my fodder crop policy?
A. Yes, even though strictly speaking Overseer only provides reports covering a 12
month period. You could consider entering your fodder crop as two or more Crop blocks
rather than a Fodder crop block. A crop block for each year of your crop rotation will be
required to ensure reported estimates reflect not just one year of your crop rotation but
all years. The area of each crop block should be divided by the length of the crop policy
period in years. Other aspects of the farm operation within the crop policy period must
also be averaged over years.
Q. I have entered a crop area which is greater than 25% of the pastoral area that a
fodder crop can rotate through and I get an error message and cannot proceed
any further. Why can’t I enter an area greater than 25%?
A. Typically a fodder crop rotates around a pastoral block and is not grown on the same
area several years in a row. If you have a fodder crop area greater than 25% you could
consider entering your fodder crop into the cropping block module. The same applies if a
second or third fodder crop is grown on the same area over several years.
Q. Why do you enter a final grid month, what does this mean?
A. The final grid month is used to define the end of the crop rotation period and so
adjust the period to fit better with the crop rotation policy being described. Typically the
final grid month selected for a fodder crop should be the month it is resown back into
pasture for grazing.
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Q. The crop that I cut and carry is not in the drop down list under Perennial crop.
Why is this and what should I do?
A. Currently Overseer only supports six perennial crops for a cut and carry system. As
more data becomes available for other perennial crops these may be added to the
available list. In the meantime, choose a crop from the current list which best
approximates the perennial crop that you cut and carry, but use the output
that Overseer provides for your crop with caution.
Q. How do I model chicory and plantain?
A. Chicory is typically sown as a 2-3 year rotation, and has a growth distribution curve
that differs from pasture (it being less active in winter). There is no natural substitute for
chicory; hence the best option is probably to consider this as pasture for now. If chicory
is used within a crop rotation, consider modelling it using annual ryegrass. Note that
these options will probably underestimate N leaching losses due to the lower uptake
over winter. We are scheduled to add chicory into the model as a 2-3 year crop.

We suspect that there is a similar issue with plantain. Most uses of plantain that have
been reported are as mixtures; Overseer doesn’t support mixtures at present. As for
chicory, there is no natural substitute for plantain, and hence the best option is probably
the same as for chicory; consider as pasture for now.

For both crops, it is important that the assumptions are recorded in case the analysis
needs to be revisited at a later date.
Q. Is it possible to graze cows on a crop for 24 hours i.e. swede crop? Currently
the maximum seems to be 20 hours on a crop. Some farmers will leave animals on
a fodder crop for 24 hours for ‘x’ number of days.
A. Yes. Leave the hours of restricted grazing blank. Restricted grazing is an example
where there may be inter-block transfer of nutrients through the gut of animals – that is,
the animals eat more food on the crop than the pasture, but spend more time and hence
more defecations and urinations, on the pasture than the crop. There is a maximum of
20 hours restricted grazing. The number of days doesn’t matter for the model as it
assumes that the crop supplies the amount of feed as specified, and the remainder
comes from pasture.
Q. How do you import maize silage that is grown on the property and then feed it
to the cows? Seem to be only able to import hay, balage and silage currently?
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A. Grow the maize silage on a fodder block or crop block, and then feed to cows using
the defoliation option. Check Crop stored prior to feeding out otherwise all feed will be
fed out during the month of defoliation. Maize silage can also be imported into a farm (as
purchased supplement), and exported from a crop block (a cut and carry defoliation for
export).
Q. Lucerne crop – how can we account for farmers only grazing Lucerne for one
hour/day?
A. This is another example where there is inter-block transfer of nutrients through the
gut of animals. The other common occurrence is day/night paddocks. Inter-block
transfers between pastoral blocks are not currently included in the model.
Q. Forage Barley – this farm system wants to harvest the crop, but the only option
that Overseer is allowing is End crop. What does this mean in terms of where is
this crop being fed? As the farm wants to show the supplement (Barley) is
harvested and then fed to cows. But by only allowing end crop it doesn’t allow for
this situation?
A. For forages and fodder, use the defoliation option. Use End crop when spraying out
the crop or crop pulling. The entire crop returns to the soil as residue – nothing is
removed or grazed.
Q. How do we enter under-sown crops i.e. clover under barley or Lucerne under
barley?
A. Currently using the model you are unable to do this. The best option is to enter the
crop type based on the main crop sown and then enter the under-sown crop once the
main crop is harvested.
Q. How do we fit Lucerne into a crop rotation page so we are either going out of
Lucerne in the first year into a grain crop, or going into Lucerne out of a cropping
rotation?
A. Currently in the model you are unable to do this. The best option is to enter the
Lucerne as a pasture.
Q. How do we feed out supplements on winter grazed crops in cropping
rotations? Currently we can feed hay/baleage/silage from storage but not straw.
A. Currently you can only bring in straw as a purchased imported supplement, not from
storage. You would need to export the straw going on the farm and then bring it in as a
purchased supplement.
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5.1 Dairy grazing option
Introduction: It is becoming common practice for arable and mixed cropping farmers to
have a winter grazed forage or green-feed crops as part of their normal crop rotation.
These crops are normally grazed by dairy cows over the winter months, with baled straw
or residues from other crops in the rotation fed out in situ. At present Overseer does not
allow the feeding out of straw if the animals are entered as non-farm animals.
Recommendation: It is recommended that the animals be entered as part of the farm
operation using the Enterprise page and treated as in the example below (Table 9). Be
aware that grazing may occur on more than one crop block.
Table 9: Steps to deal with dairy grazers on arable and mixed cropping farms
Level

Inputs

Recommendation

Farm

Enterprises

Tick Beef/dairy grazing

Animal distribution

No difference between blocks

Supplements

Purchased: straw; Select appropriate straw if

imported

straw

scenario

is

the

supplement,

otherwise

select

supplement fed.
Destination – Paddocks: Specify blocks by ticking
crop blocks which will be grazed; and specify
timing of feeding.
Enterprises

Numbers

Specify based on specific stock numbers
Add new mob: dairy grazing (milking cows). Note
that the months shown are for the reporting year
ending June. Months correspond to the second
year of the crop rotation table irrespective of the
last month in the crop rotation table. If cows are
only grazing over the winter at the beginning of
the reporting year, then only enter numbers for
July.

Blocks

Crop rotation

Cut/Graze: Ensure that the timing of defoliations
matches

monthly

livestock

entries

in

the

Numbers pane.
Method – Grazed in-situ
Source – Farm stock
Tick - Crop stored prior to feeding out
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6.

Recommendations

The following recommendations have come from our discussions with the arable
industry working group as ideas to be taken into consideration for further improvements
to the Overseer model.

1. Adding in the ability to alter soil drainage and AWC for soils on cropping blocks.
2. Adding in the ability to alter topography on cropping blocks.
3. Look into methods to allow easier and faster input of crop rotations – options
could include importing excel spread sheets into Overseer.
4. Improve the format of the parameter report – currently difficult to read and
interpret information and compare blocks. Would be great to be able to compare
blocks easily in a table format for example. Currently hard to find the information
you are after.
5. Adding in the ability for Overseer to calculate total drainage for the whole farm.
6. Reporting N leaching in ppm as well as kg/ha.
7. Improvements in the ability of Overseer to account for mineralisation.
8. Improvements in the water balance calculation, using long term means to
calculate drainage is not ideal.
9. Improvements in the irrigation component of Overseer.
10. Increased understanding about crops that are currently not accounted for within
Overseer to enable either their inclusion within the model or to record suitable
crops currently within Overseer that could be used.

Foundation of Arable Research
Crop input guidelines for OVERSEER Nutrient Budgets Model

June 2013

27

7.

References

AgResearch Overseer Expert User Group. (2013). Input guidelines for OVERSEER®
Nutrient Budgets Model. Internal report, AgResearch. May 2013.
Power, Ian., Shepherd, Mark and D. Wheeler. (2011). OVERSEER® Nutrient Budgets:
Dairy Farm Data Collection Template and Sensitivity Analysis.

Internal report,

Prepared for DairyNZ Ltd. August 2011.
Wheeler, D.M., Ledgard, S.F., Monaghan, R.M., McDowell, R.W., de Klein, C.A.M.
(2006). OVERSEER nutrient budget model - what it is, what it does. In: Currie, L.D. &
Hanly, J.A. eds. Implementing sustainable nutrient management strategies in
agriculture. Occasional Report No. 19. Fertiliser and Lime Research Centre, Massey
University. Palmerston North, New Zealand, pp. 231–236.

Foundation of Arable Research
Crop input guidelines for OVERSEER Nutrient Budgets Model

June 2013

28

8.

Appendices

Appendix 1:

Grouping options for crops of similar N status and canopy duration
for the previous crop data entry

Crop

Drop down option

Comments

to use
Fodder
Kale

Winter fodder

Provided appropriate yields and
sowing times are provided Kale,
Swedes, Turnips and fodder beet
could be grouped. It might be safer to
leave fodder beet on its own due to it
having a lower N content that the
brassica crops

Rape

Summer fodder

Leafy turnips and rape can be grouped
provided appropriate yields and
sowing times are given.

Swedes

Winter fodder

Turnip bulbs

Winter fodder

Turnip leafy

Summer fodder

Fodder beet

Winter fodder

Forages
Annual ryegrass

Grass forage

The cereal forages can be grouped on
Spring and Autumn sown types.

Forage barley (spring)

Spring cereal
forage

Forage oats (spring)

Spring cereal
forage

Maize silage

Maize

Provided at appropriate harvest time is
given maize silage is no different to
grain maize.

Rye corn (spring)

Spring cereal
forage

Rye corn (autumn)

Autumn cereal
forage

Triticale (spring)

Spring cereal
forage
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Crop

Drop down option

Comments

to use
Forages cont’d
Triticale (autumn)

Autumn cereal
forage

Grains
Barley (spring)

Spring cereal

Maize (short)

Maize

The only difference between these
maizes is the duration of their growth
differs by about 2 months from short to
long. If this loss of precision can be
tolerated than a medium maize could
be used to represent them all.

Maize (medium)

Maize

Maize (long)

Maize

Oats (spring)

Spring cereal

Oats (autumn)

Autumn cereal

Wheat (spring)

Spring cereal

Wheat (autumn)

Autumn cereal

Green Manure
Brassica

Green manure

Lupins

Legume green
manure

Mustard

Green manure

Oats and rye

Autumn Cereal

Phacelia

Green manure

Seed
Clover seed

Don’t group

Ryegrass seed

Dong group
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Appendix 2:

Default entry inputs of crops and management options not
supported by the Overseer Crop rotation page.

Crop

Recommendation

Lucerne (Grazing)

Pasture - grazed

Lucerne (hay or seed)

Pasture – cut and carry

Barley (autumn)

Wheat (autumn)

Comments

Linseed
Rape and kale seed

Fodder Rape or Kale

Sow and harvest at appropriate
times

Oil seed rape

Fodder Rape

Management option

Recommendation

Undersown crops
Lucerne under barley

Select Barley and sow
pasture when barley
harvested

Clover under barley

Select Barley and sow
Clover

when

barley

harvested

Residue removal
Bale then burn

Select bale

Graze then burn

Select graze

Bale then graze

Select bale

*Currently not enough information is known about the typical sowing time, canopy
pattern, harvest index or N content of the following seed crops to give an accurate
recommendation - Carrot seed, plantain seed, chicory seed, borage seed, browntop
seed, raddish seed, beetroot seed, red beet seed and pakchoi seed. Further work
would be required to talk to growers and review literature to obtain this information.
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Appendix 3:

Description of New Zealand Soil Orders in Overseer - Descriptions adapted from Landcare Research website

Soil Order

Key attributes

4. Allophanic

Other attributes


Porous, low density



Phosphorus retention high



Easy to dig, crumbles easily when crushed

 5% NZ land area



Greasy feel between fingers (dry or wet)



Low bulk density, good rooting

 Major: North Island – volcanic ash



Dark brown/black topsoil



Stable topsoil, low pugging/machinery damage



Rarely drought in summer or waterlogged in
winter



Stable topsoil, good structure



Subsoil light grey with red mottles/blotches



Winter and spring water-logging, drainage
required usually



High organic matter, low rooting



High bulk density



Highly weathered/old volcanic soils

 Minor: South Island – high country
5. Brown
 43% NZ land area



Good agricultural soil



Brown topsoil, yellow brown subsoil

 Most common soil
6. Gley


Affected by extensive water-logging

 3% NZ land area



Light grey colour (usually subsoil)

 Wetlands, unless artificially drained for
agriculture



Also called yellow-grey earth

7. Granular
 1% NZ land area



Highly productive long-term horticulture soils



Good structure



Clayey (sticky when wet)



Limited workability when wet



Good structure

 Northern North Island
8. Melanic
 1% NZ land area, scattered throughout



Black, dark brown/grey topsoil



High magnesium and calcium



Highly fertile, limestone-based



Areas where dark volcanic rock (basalt),
limestone present



Swell when wet, shrink when dry



Biologically-active

 Volcanic (dark)
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Soil Order

Key attributes

9. Organic
 1% NZ land area



High organic matter, slow turnover



Wetlands, peat, forest litter



Acidic



High water-holding capacity



Low bulk density



High rainfall

 Wetland & peat
10. Oxidic
 < 1% NZ land area

Other attributes



Low fertility



Very clayey soil, but good structure



Highly weathered and leached volcanic soil



Crushed easily, not very sticky when wet



Good structure, requires fertilisation for
agriculture



Moderate infiltration rates, limited rooting
depth



Dry in summer, wet in winter

 Auckland & Northland

11. Pallic


Pale colour



High bulk density, low rooting depth

 12% NZ land area



Dense, weak structure, low rooting



Summer-dry areas

 North & South islands (seasonally dry, east)



Also called yellow-grey earth



Low organic matter but good nutrient status



Prone to erosion



Pan may be formed in subsoil



Subsoil marked horizons e.g. bleached layer
beneath topsoil

 13% NZ land area



Forest litter accumulation, acidic

 Forests, high country



Limited permeability and rooting depth



Low fertility and biological activity



High drainage

12. Podzol


High rainfall, usually ex-forested areas

13. Pumice
 7% NZ land area
 Central North Island



Sandy (pumice), high porosity



Clay and trace elements low



Volcanic ash



Deep rooting



Disturbed by traffic but low treading damage
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Soil Order

Key attributes

14. Recent

Other attributes


Variable texture



Good fertility, water holding capacity, rooting



Nutrient levels high, but irrigation usually
required

 1% NZ land area



Low leaching

 Otago and southern Canterbury inland



Some lime and salt accumulation



Low organic matter



Prone to erosion

 6% NZ land area



Low development



Spatial variability

 Alluvial flood plains, steep slopes, young ash
15. Semiarid


Very low rainfall (< 500 mm), dry soils

16. Ultic
 3% NZ land area



Strongly weathered, well-structured



Low permeability



Clay subsoil below leached horizon



Acidic



Old soils – long-term leaching




Not included in Overseer (no agriculture)

Intensively mined areas e.g. Central Otago,
Westland, crowded urban areas



Rivers, beaches, tidal, alpine areas

 Northern North Island, Wellington, northern
South Island
17. Anthropic
 < 1% NZ land area
18. Raw
 3% NZ land area
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