An introduction to the
OVERSEER® Nutrient budgets model
(Version 5.4)

OVERSEER®
nutrient budgets 2009

software for nutrient budgeting and assisting in nutrient and
environmental management
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Disclaimer: The contents of the software and the accompanying files [Jverseer) are pravided AS 15 and without warranties of any kind
either exprezs of implied. To the fullest extent permissible and subject and pursuant to applicable law, the owners of Overzeer disclaim all
warranties representations of guarantees, express o implied, including, but not limited to, warranties of merchantability, fitness for a particular
purpose, non infingement, quality or performance. 1n addition, while the owners of Overseer have used reasonable efforts to ensure that
Owerzeer iz free from bugs. errars or viruges, any warranty relating to Overseer being free fram bugs, errors, or viruzes is disclaimed.

The owners of Overgeer do not warrant or make any repregentations regarding the cormectness, accuracy, reliability. or othenwize of the
contents of Owerseer outputs, any third party infarmation supplied, or the results of Dverseer's, or Overseer's outputs’, use [including reliance
on those outputs). By using Owerseer, you agree that you are uzing Overseer, and its outputs, at your sole risk and that it is not a substitute
far specialised adwice or testing. To the fullest extent permissible by law, the owners of Overseer are nat responzible, or liable, in any way in
relation to your use of Overseer or any use of Dverseer's outputs.

For the avoidance of doubt, this disclaimer continues to apply where data from any part of Overseer or a report produced by it are exported
to other media and altered in any way.

Copyright® 2008 AgR esearch Ltd. All rights Reserved h
OVERSEER® iz a registered trademark of AgResearch. w\ Fertitetarct:




Version 5.4

The OVERSEER® Nutrient Budgets model
(Overseer):

* Version 5.4 released April 2009

* Replaces 5.3 (released 2008)
 Key messages:

* No major changes to the Pasture model
* Major changes to crop and horticulture models

« Changes to how Overseer is managed



Widely used throughout New Zealand

A Decision Support System farm model for farmers,
advisors, policy

Allows nutrient budgets to be constructed for many
enterprises:

— Dairy, sheep, beef, deer; fruit; vegetables and arable crops

Calculates budgets for a wide range of nutrients:
— N,P,K,S, and Ca, Mg, Na, acidity
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What Is Overseer ? 2:

 Calculates maintenance fertiliser nutrient and lime
requirements

« Estimates environmental effects:

— N leaching/run-off
— P run-off and risk index

— Greenhouse gas emissions: CH,, N,O, CO,

« Covers wide range of management options and
mitigation practices

* Ability to do "what if” scenarios

* Its use enables flexibility in achieving a nutrient ‘target’
or ‘cap’



What is Overseer ? 3:
* The Overseer philosophy:

— The aim of the model has been to use input data that are
reasonably easily obtainable by farmers or consultants

— Suitable default values are built into the model

« Based on summaries of NZ (& overseas) research:

— Overseer relies on sound science generated from
research programmes funded by e.g. FORST, SFF and
Industry.

« Strong development support (MAF, AgResearch,
FertResearch) for regular updates

— Model development started in the 1990s and has
continued since, with regular additions/improvements to
the model



Overseer — main assumptions

« User supplies actual and reasonable inputs

* Long-term annual averages

« Assumes any management practice
Implemented on the farm follows best practice



Caution:

« Effective use of the model requires the user to
enter actual and reasonable input values,
representative of the farm

 Areasonable level of understanding of farm
systems and of the particular farm is required
to be able to do this



Overseer ownership

OVERSEER®is jointly owned by MAF, FertResearch and
AgResearch

MAF and FertResearch are committed to a substantial
Investment programme to improve Overseer, to be
iImplemented 2008-2013

AgResearch is currently the Lead Provider, charged with
enacting the Owners’ plans, working with other organisations
as necessary

Supporting science
Owners:
MAF

FertResearch
AgR

agresearch




« QOverseer has been developed on the premise that
the model is freely available to all and that it
benefits New Zealand farmers

« For this reason, Overseer has not been sold for
profit (either alone or in conjunction with other
farming software products) by the Owners or by
third parties e.g. software companies

10



Owners’ priorities

« Major focus is on ‘consolidation’:

Improving reliability for the user

Training and supporting documentation

Reviewing the underlying science

— Supplements removal
— Integrate cropping and pasture models
— (Forage crop component)

Prioritise new features to be added, e.g.

agresearch
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Obtaining Overseer

Download from the AgResearch website:
http://www.agresearch.co.nz/overseerweb/default.aspx

OR

Obtain on CD from MAF:

Send name and address to MAF Policy, Private Bag
3123, Hamilton

OR

email overseer@maf.govt.nz

agresearch
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http://www.agresearch.co.nz/overseerweb/default.aspx

The pastoral model

OVERSEER® -
nutrient budgets 2009 |

jent budgeting and assisting in nutrient and
ntal management

Pastoral Fruit crops Exit

Pastoral introductoryfsmall block Arable and vegetable crops  PressFiforhelp

the accompanying files [Overseer] are provided A5 15 and without waranties of any kind
either expless orimplied. To the fullest extent permizzible and subject and pursuant to applicable law, the ownerz of Overseer dizclaim all
warranties representations or quarantees, exprezs or implied, including, but not imited to, warranties of merchantability, fitness for a particular
purpoze, non infringement, quality or performance. In addition, while the owners of Overzeer have uzed reasonable efforts to ensure that
Overzeer iz free fom bugs, emars or winuses, any warranty relating to Overzeer being free from bugz, erors, or viruses iz dizclaimed.

The owners of Owerseer do not warant or make any reprezsentations regarding the conectness, accuracy, reliability, or otherwizse of the
contentz of Overzeer outputs, any third party information supplied, or the results of Overseer's, or Overseer's outputs’, uge including refiance
on thoze outputs). By uzing Overzeer, pou agree that you are uzing Overseer, and itz outputs, at your zole rigk and that it is not a substitute
for specialized advice or testing.  To the fullest extent permiszible by law, the awners of Overseer are nat responzible, or liable, in any way in
relation to pour use of Overseer or any uze of Overseer's outputs.

Far the avoidance of doubt, this disclaimer continues to apply where data from any part of Overseer or & repart produced by it are exported
to other media and altered in any way.

Copyright® 2008 AgResearch Ltd. 4l rights Reserved r\
F _

OYERSEER® iz a reqistered hrademark of AgResearch. M Fertieainrch:
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Overseer validation on dairy farm systems

Overseer is validated against field experiments:
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Pastoral model: changes for version 5.4.1

Parameter reporting tool

« Reporting button
allows a summary
report of all input
data to be generated

* Minor bug fixes

« Making the model
more consistent and
clearer to use

Report from OWVERSEER nutrients budget 2009, version beta on 4/03/2008 08:21 a.m.

Copyright® 2008 AgResearch Ltd. All rights Reserved

A. Good-Farmer A. Consultant
Clean and Green Farm Ag advice lid

File:  Example farm.o

Parameter report

Parameter name

Units Value

Region
Mo Fuel, electricity and other farm inputs
Mo Farm capital (structure) inputs.

Block setup summary

Waikato / Coromandel

Block name Block type Effective area (ha) Relative productivity
Pasture Only Pastoral 57 1
Total farm area declared as blocks ha 57
Relative productivity assessment method Mo difference between blocks
Mazke all block stock ratios same as farm stock ratios True
Stock Information: Sheep, beef and deer
Manthly stock reconciliation
Beef:
Mob 1 Mob 2
Class Dairy (MA cows pregnant) Calves (female)
Breed Friesian Friesian
Mumbers July afn
Mumbers August
Mumbers September
MNumbers Cciober
Mumbers November 408
MNumbers December 408
Mumbers January 408
Mumbers February 408
Numbers March 408
Mumbers April
Mumbers May afn
MNumbers June 270
Maximum weight (kg)
Live weight start (kg)
Live weight start (kg)
Carcass weight (kg)
Age start (months) 38 3

Grazing off options for beef animals not used

Wintering offianimal shelter opfions for deer animals not used

Advanced pasture supplement feeding options for beef not used

Animal health
Mo animal supplementation has been entered

Mo supplements added

pp tion using for Mon-dairy animals

Page 1 of 2 Pages
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Using the pastoral model: 1

* Need to think at 2 scales:

— Provide info at the farm level

— Provide info at the discrete management block level

Supplements

Effluent
Block 1
A

Farm dairy

agresearch

Block 3

Effluent
Block 2

2 scales of data
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Using the pastoral model: 2

List of details required

2" OVERSEER nutrients budget 2009 - Example farm

File Database Notes Help

g

Piint reports Scenario

Mew en Save

iy Farm Region
Farm leve| |*2kmm Blok seup
. Pasture D airy animals
Other amimals
Supplements imported
DCD [nitiification i

liF] Default values
Hutrient budget
Summary report
Block N report
Block P report

List of reports that ,
will be produced by Overse

< | >

*Prevmus][ et mjo ] [ @Help ] [% Frint parameters

Region |‘Waikato / Coromandel -

Click for advanced options for greenhouse
gas and energy reports:

Fuel. electricity and other farm inputs

Farm capital [structure] inputs

Click the following label for infarmation a:

Model assumptions

Press F1 for help

Fert Research
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Using the pastoral model: 3

Information required for the model:

Farm level:

Region, block set up

Feedpads, animal shelters, farm dairy and associated
effluent management

Animal species, stocking rates and management
Supplements imported onto farm

Use of nitrification inhibitors, areas of wetlands

agresearch

18



Using the pastoral model: 4

Information required for the model:

Block level:

Topography, climate, soils, irrigation
Effluent application management
Pasture type and development phase
Animal species present

Soil analysis and fertiliser inputs

agresearch
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Using the pastoral model: 5

Reports generated:

« Whole farm:
— Nutrient budget report

— Nitrogen report: inputs, losses and performance indices
— Phosphorus report: inputs and run-off risk
* Individual block:
— Nutrient budget report
— Maintenance fertiliser requirements
— Nitrogen leaching report

— Phosphorus run-off report

20



Whole-farm nutrient budget:

[ka hady) | N P K | s
Inputs
Fertilizer and lime 1] 1] 1] 1] 1] 1]
Housge block importz 1] 1] 1] 1] 1] 1]
Atmozphenc / clover M 232 1] 2 4 3 G L
Irrigatian 1] 1] 1] 1] 1] 1] 1] 0.0
Slow Releaze 1] 3 24 22 2 2 a Qo
Supplementz imported 1] 1] 1] 1] 1] 1] 1] 0.0
Outputs
Froduct [milk, meat, fibre) 22 h 1 3 11 1] 1 ]
Met tranzfer 1] 1] 1] 1] 1] 1] 1] Qo
Supplements zold 149 19 124 10 29 14 7 0.3
Atmozphernic 21 1] 1] 1] 1] 1] 1] 0.0
Leaching,/ runoff 23 1] 19 14 61 32 i -1.8
Immobilizationdabzorption 12 17 1] 1] 1] 1] 1] -01
Change in inorganic il 1] -39 117 1] 95 -39 A0 1.1
* acidity [affects lime requirements]
[ tt] Comments ] [ Interpretation Select nutrient budget | *whole farm w

21



Block maintenance fertiliser requirements:

Fertilizer nutrient maintenance recommendations for Pasture Only

M aintenance nutnent and lime *

[to maintain =il test levels) _
F K. 5 Ca Mg Ma Lime™* PES Al

except
Mutrients required [kalhadvear] |33 163 |3 94 a0 || 47 70 e P
Predicted relative yield [%) 95 100 |47 100 {100 | 100 93 93
See a conzultant for advice on type aof fertilizer required to supply nutrients.
Predicted relative yield for given fertiliser nutrient inputs
F k. 5 Ca Mg HMa PES Al
£
Mutrients added [kahadvear) 0 I 0 0 0 0 ;?.-:.EEP
Fertilizer calculator
Fredicted relative vield [%) 53 93 a3 ||100 {100 ||100 7E 76
Click for: Fertilizer Uze hooklets

Code of Practice for Hutrient Management

* check whether zoil test values for the block are at the economic optimum befare using a maintenance
fertilizer rate. Hates lower than maintenance may be required if 2oil test levelz are above optirmum.

= azgumes effluent from FDE and feedpads till added to effluent block[z].

== oure lime - divide by lime purity to get application rates.

22



Scenario testing:

Allows the user to set

up scenarios for
testing

Production or
mitigation options

Allows scenarios to
be compared side by

side

Using the pastoral model: 6

Mitigation scenario options

Select optionz to reduce M leaching [pasture anly) Select optionz to reduce greenhouze gaz emizsions
Decrease M or winter M fertilizer rates Change energy or fuel use
. ) - Increaze animal efficiency by reducing
Rieplace fertiliser N with supplements animal numbers but maintaining production
Alter winter management options [grazing off, wintering pads) Alter lime applications
Girazing off Beef Changing fertiizer inputs, adding DCD or replacing

fertilizer with supplements can also reduce greenhouse

“wintering pads sz
g p Beef gas emissions.

Blchliclchana=RuppleneimpULs Select maintenance fertilizer option
For wintering pads, if supplementz brought in are not

directed to the wintering pad then the model assumes that
feed is from silage made on the fam - the estimated silage [exchuding M and lime)

rate iz not shown on the input forms. Caloct offiuant ¢ ot
. ) elect effluent management options
It iz aleo recommended that the effluent block area iz changed. o 2 -
Add or change effluent block area

Add DD [rirfication inkibitar]

] &pply maintenance fertilizer

Note that this option cannot be undone.

Click. following labels for information on: Scenario name

Reducing N leaching

Reducing greenhouse gas emissions

Dptimizing fertiliser pohicy

Identifying wetland/ripanan strip options Mo caze haz been set
¥ = item haz chanaed from current farm [ (]9 ] [ Cancel ]

Tab for testing mitigation options

23



 If changing the level of one input, make sure that
appropriate changes are made to any other inputs
that are affected

* Inputs won't be adjusted automatically, unless
using the pre-set scenario options

* For example, changes to clover content,
development status, rainfall, irrigation, soll test
levels or fertiliser input will probably also result in
changes in product yield or stocking rate

24



Inefficient distribution

! <———  EXcreta nutrient
. Transfer ! ]

Animal nutrient intake

— | Product

S T Nutrient conc. in diet
. Fertiliser
. nutrients .
. Topography .| Nutrient X
Farm type ' conc
. Soil test Supplement and
"""""""""""" Pasture intake Fodder crop nutrients
' Supplement type !
—| Supplement & . and rate ;
S ; Fodder crop ME
. Productivity
' Stock e Animal intake

Applies for all nutrients
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Background: sub-model to predict N loss

Overseer represents the key drivers of nutrient loss:

Animal pasture Pasture
intake %N

(energy-based)

Fertiliser N
Supplementary N
[ feed (type, rate, timing)
Animal N “
intake

|

\
A
\
A
\
A
N in milk, _ B \
Meat, fibre Urine \
Dung [ N leaching J
Farm dairy )
effluent

agresearch




Background: greenhouse gas sub-model

« Methane and nitrous oxide:
— uses the NZ Inventory methods for CH,
— N,O based on animal intake
— includes some “on-farm” factors

e Carbon dioxide:

— covers fuel, electricity, lime, fertiliser
production....

agresearch
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The fruit and arable/vegetable crop models

OVERSEER® |
nutrient budgets 2009 |

software for nutrient budgeting and ag
environmentgler@nagement

jent and

Pastoral Fruit crops

Pastoral introductoryfsmall blod Arable and vegetable crops  Fress fforhep

Digclaimer: The contents of the zoftware and the accomparying file bkl
either express orimplied. To the fullest extent permizsible and subject and pursuant to applcabe Taw, the owners of Overseer disclaim all
warrantiez representations or quarantees, express or implied, including, but nat imited to, waranties of merchantabiliy, fitness for a particular
purpo:ze, hot infringement, quality ar performance. In addition, while the owners of Overzeer have uzed reazonable effortz bo ensure that
Owverseer iz free from bugs, errors or vinuges, any waranty relating to Overseer being free from bugs, erars, or wiruses is disclaimed.

The owners of Overzeer do not warrant or make any representations regarding the conectness, accuracy, refiability, or othenwize of the
contents of Overseer outputs, any third party information supplied, or the results of Overseer's, or Overseer's outputs’, use (including reliance
on thoge outputs). By using Overseer, you agree that you are uzing Overseer, and its outputs, at your zole risk and that it iz not a substitute
for specialized advice or testing, To the fullest extent permizzible by law, the owners of Overseer are not rezponzible, or liable, in any way in
relation ko your use of Oversesr or any uze of Overseer's outputs,

Far the avoidance of doubt, thiz dizclaimer continues to apply where data from amy part of Owvergeer or a report produced by it are exported
to ather media and altered in any way.

Copyright® 2008 AgResearch Lid. &l ights Beserved h
F .

OWERSEER® iz a registered trademark. of AgP esearch. M Fert Research

agresearch
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Fruit/crop models: changes for version 5.4.1

« Major model upgrade:

— Fruit, vegetable and arable crop model components of
Overseer have been redeveloped

— Funded under a HortNZ managed SFF project with
Industry support

— Model development by Plant & Food and AgResearch
« These models:

— Provide nutrient budgets at farm and block level
— Provide estimates of N leaching

* New feature: Parameter reporting

— Reporting button allows a summary report of all input
data to be generated

— Applies to all models

agresearch
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Same look and feel as pastoral model agroscarch

Information required for each block

s OVERSEER nutrients budget 2009 - example fruit farm, |Z||§”z|
File Database Motes Help

Block. | Crop details | Soll | Inigation | Fetiiser|

Il Mutrient budgets N
H

El Block N report )

- Farm scale data
Hake this black the:
ame a3 the first

Reports that will be generatee: =

Set in first block but applies ta all blocks

I

By Overseef

z| [@

A

3 T

“ =
g

<

Block area h
* Distance hom coast t km
* Rainfall

Optional climate inputs
Seasonal variation in rainfal

S

g

3

5 B E | 3
o
=
=
2

Climate map:

rual potential
evapotranspiration (PET)

ate maps|
Climate maps
ate maps
aps

Seasonal variation in PET

¥ Delete block

I0C
Elete bioct
3El Show results

[*Frsviaus] [ Next == I [ @HB'D ]

Press F1 for help

2 levels of information — FARM and management BLOCK (crop rotation)
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Using the fruit and crop models: 1

Most information is required at the BLOCK level:
— Crop details and management
— Soll type and soil analysis
— Climate: rainfall
— Irrigation: amounts and timing
— Fertiliser: rates and timing

Specific crop details:
* Fruit:
— Species, age of trees, ground cover, pruning
« Vegetable/arable crops:
— Focus is on the crop rotation
— Run over 2 years; data for lead in year and harvest year
— Species, cultivation, sowing and harvest dates

agresearch
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Using the fruit and crop models: 2

Fruit crops included:

« Kiwifruit

« Apples
 Grapes

* Avocadoes
 Peaches

agresearch
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Using the fruit and crop models: 3

Arable crops included:

* Forage

— Maize silage, Barley (Spring), Triticale (Spring),
Triticale (Autumn), Rye Corn (Spring), Rye Corn
(Autumn), Oats (Spring), Oats (Autumn)

e Grain crops

— Barley (Spring), Maize (Short), Maize (Med), Maize
(Long), Oats (Spring), Oats (Autumn), Wheat
(Spring), Wheat (Autumn)

 (Green manure
— QOats & Rye, Brassica, Mustard, Lupins, Phacelia

 Seed

— Clover, Ryegrass

agresearch
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Using the fruit and crop models: 4

Vegetable crops included:

* Vegetable: Greens

— Broccoli (winter/spring), Broccoli (summer), Brussel
Sprouts, Cabbage(winter/spring), Cabbage(summer),
Cauliflower(winter/spring), Cauliflower(summer),
Lettuce, Spinach

 Vegetable: Legumes

— Green Beans, Dried Beans, Lentils, Green Peas,
Dried Peas

* Vegetable: Root crops

— Kumara, Potato (Short), Potato (Medium), Potato
(Long), Beets, Carrots, Parsnips

* Vegetable: Other
— Sweet corn, Squash, Onions, Tomato

agresearch

34



Reports generated:

{ka fhafyr) | v | F K s | ca | mg | na |
Inputs
Fertilizer, lime. organic 1] 1] 1] 1] 1] 0 0
Atmosphenic ¢ Clover M 121 il 2 3 2 4 12
Irmigation 1] i i 0 1] 0 0
Calcium nitrate zprays 1] il i 0 i] 0 0
Slow Release 1] 3 26 0 4 5 a
ineralization [cultivation] 1] il i 0 i] 0 0
Outputs
Product 37 g 143 1 & 5 4
Atmozpheric B il i 0 ]
Leaching/runoff B 1 12 0 73
Removal of prunings 1] i i 0 1]
Gain in framewark, 1] 1] 0 0 0
Immobilizations abzorption 1] i i 1] ] Owerall fam
Change in inorganic zoil pool 34 17 1] 2 0 Block name

Erarnley
for e Tosping ek | Yol fam v Fox

Click for Code of Practice on Fertiliser Uze

Whole farm or block
Nutrient budgets

* N concentration in drainage water at the bottom of the root zone. M azimum recommended level for

N report by block

M in drainage* M leached M surplus Added M=
[ppm] [kg Mihadyr) (kg MWNhader] kg Mehadyn
18 5 a4
20 7 109 0
16 5 E7 0

drinking water iz 11.3 ppm [Mote that thiz iz not an environmental water quality standard]

= Fertilizer inputz

35



Future developments for Overseer 2009-2010

Software development:
— Improved testing regimes & protocols
— Improved documentation
— User manual
— Architecture review

Technical developments (pastoral model):
— Move from annual to a monthly time step
— More flexibility for cut & carry systems
— Integrate cropping and pastoral models

36



For further information

http://www.agresearch.co.nz/overseerweb/default.aspx

Fertiliser N Feed N

\.

N, fixation ammonia

\ /\ Organic-Nyrea-N
low
NOS N H4 &Q
!. rapid

leaching

agresearch
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