
 MASSEY UNIVERSITY 
Farmed Landscapes Research Centre 

 
 
 
 
 
 
 
 
 
 
 
 

Advanced 
Sustainable Nutrient Management  

 
 
 
 
 
 
 

  
School of Agriculture & Environment, 

Massey University (PN 432), 
Private Bag 11 222 

Palmerston North, New Zealand 
Phone (06) 356 9099 • Fax (06) 350 5632 

Email : L.D.Currie@massey.ac.nz 
http://flrc.massey.ac.nz 

 

Fertiliser Association of New Zealand, 
P O Box 11519,  Manners St Central 

Wellington 6142, New Zealand 
Phone (04) 473 6552 • Fax (04) 473 6551 

Email: info@fertiliser.org.nz 
http://www.fertiliser.org.nz 

 

 
                                                                                  
                                                                          

 
  

©Notice of Copyright 2020 
The material contained in this folder has been assembled for the purpose of conducting  

shortcourses for advisors responsible for sustainable nutrient management.   
All rights reserved.  No part of this document may be reproduced or transmitted in any form without the prior 
written permission of the Farmed Landscapes Research Centre (FLRC), Massey University, and the Fertiliser 

Association of NZ Inc. 



 



 FLRC (Massey University) /Fertiliser Association of New Zealand  i 

Table of Contents 

Page 

Course Handbook ................................................................................. iii 
Course Calendar ............................................................................................. iii 
Course Aim ..................................................................................................... iii 
Course Prescription......................................................................................... iv 
Learning Outcomes ......................................................................................... iv 
Assessment ..................................................................................................... iv 
Study Guide and Course Timeline .................................................................. vi 
Teaching Materials ........................................................................................ viii 

1. Introduction ................................................................................. 1-1 
1.1 Developments in the requirement for certified farm nutrient budgets . 1-1 
1.2 Activities .............................................................................................. 1-2 

2. Research literature awareness ................................................... 2-1 
2.1 Introduction .......................................................................................... 2-1 
2.2 Activities .............................................................................................. 2-1 

Reading 2.2.1 ...................................................................................... 2-2 
Reading 2.2.2 ...................................................................................... 2-7 
Reading 2.2.3 .................................................................................... 2-16 
Reading 2.2.4 .................................................................................... 2-25 
Reading 2.2.5 .................................................................................... 2-26 
Reading 2.2.6 .................................................................................... 2-27 
Reading 2.2.7……………………………………………………………..2-32 

3. Nutrient Managemet Plans .......................................................... 3-1 
3.1 Overseer .............................................................................................. 3-1 

Assignment A – Dairy Case Study ...................................................... 3-7 
3.2 Sustainable Nitrogen Management in Arable Systems ....................... 3-8 

Assignment B – Arable Case Study .................................................... 3-8 
3.3    Reading 3.3.1 .................................................................................... 3-62 

Reading 3.3.2 .................................................................................... 3-69 
Reading 3.3.3 .................................................................................... 3-79 
Reading 3.3.4 .................................................................................... 3-89 
Reading 3.3.5 .................................................................................. 3-106 

3.4 Personal Case Study Farm ............................................................. 3-116 
Assignment D – Personal Case Study ............................................ 3-116 

4. Nutrient Loss Limits .................................................................... 4-1 
Assignment C – Sheep and Beef ........................................................ 4-1 

5. Sustainable Use of Trace Elements ............................................ 5-1 



 FLRC (Massey University) /Fertiliser Association of New Zealand  ii 



 FLRC (Massey University) /Fertiliser Association of New Zealand iii 

Course Handbook 
Welcome 

We are sure you have made the right choice of study.  If anything controls the wealth of this 
nation of ours it is sustaining the fertility of our soils and the productivity of our farming 
systems whilst endeavouring to reduce agriculture’s deleterious impact on freshwater quality. 
We feel strongly that we need more people like you to develop advanced skills in the science 
of how soils and nutrient cycles function, so that our soil resources can be managed correctly 
to sustain our livelihood. You will have received a grounding in the skills required to sustainably 
manage nutrients in New Zealand Agriculture in the Intermediate SNM course.  

This advanced course develops your problem solving skills. 

Course Calendar 

Month Activity (see Course Timeline for details) 

One Study guide mailed out. 

One Work on Assignment A: Dairy Case Study. 

Two/Three Work on Assignment B: Arable Case Study. 

Three Work on Assignment C: Sheep and Beef Case Study. 

Four 

Collect data towards Assignment D: Personal Case Study Nutrient 
Management Plan.  
Prepare a presentation of your draft Assignment D report to bring to 
the contact course. 

Four/Five 
Attend 3-day contact course and sit final exam. 
Send Assignment D for marking (within two weeks after the contact 
course). 

Course Aim 

To provide students with an advanced knowledge of nutrient cycling pathways in New 
Zealand’s farming systems allowing them to develop solutions for systems that have 
unacceptable nutrient loss to the wider environment. 


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Course Prescription 

An advanced standard of sustainable nutrient management is developed for common New 
Zealand pastoral and arable farming systems. A study guide and Overseer software will assist 
the extramural student to develop nutrient management plans for actual pastoral and arable 
farming enterprises. The student’s aim is to produce sustainable nutrient management plans 
that meet production goals whilst minimising the negative effects of nutrient losses on the 
wider environment.  

During the short course, workshop discussions and presentations will expose the student to 
the latest in nutrient management research and explore solutions to nutrient losses from 
farming systems. The use of Overseer software and case study farm information will be used 
by the student to develop nutrient management plans that apply the objectives of The Code of 
Practice for Nutrient Management.  

The course allows students to develop elective interests in relevant topical issues (e.g. nitrogen 
leaching mitigations, environmental soil testing, trace elements, nutrient loss limits).  

Learning Outcomes 

On completion of the course the student will be able to develop nutrient management plans 
for pastoral and arable farming systems that maximise the efficiency of nutrient use in the 
production system and minimise the loss of nutrients to the wider environment. 

Assessment 

To receive a Massey University Certificate of Completion in Advanced Sustainable Nutrient 
Management a student must present four (4) satisfactory reports (attaining at least a 50% 
average), attend the 3-day short course and pass (at least 50%) the 2-hour examination at the 
close of the course. 

You should read through this introductory section on administrative details, course 
information and details about the assignments before you begin to study this course. 

Please Note:

The delivery of this course in 2020 has been affected by the Covid-19 pandemic.

Whilst the Course Aim and Learning Objectives remain the same, and procedures for 
completing assignments remain similar, there is no contact course involved and the material 
that would have been presented at the contact course is now made available on-line. 

Details about the delivery processes will be sent to you in a series of emails.
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Assignments 

Assignment 
No. Form of Assessment % of Total 

Mark 

A Dairy Case Study Nutrient 
Management Plan 10 

B Arable Case Study Nutrient 
Management Plan 10 

C Sheep and Beef Case Study 
Nutrient Management Plan 10 

D Personal Case Study Nutrient 
Management Plan 20 

Final examination 50 

Total 100 

To pass Advanced Sustainable Nutrient Management students are required to: 

1. Submit assignments by the due dates and attain at least a 50% average.
2. Sit the final examination and attain at least 50%.

Marking Assignments 

The course co-ordinators will endeavour to mark your first assignment promptly and return it 
to you in time for you to make any necessary changes to your next assignment. 
Grades will be awarded according to the following schedule of marks: 

GRADE MARK COMMENT 

A+ 90+ Outstanding 
A 85-89.99
A- 80-84.99 Very good 
B+ 75-79.99
B 70-74.99 Competent 
B- 65-69.99
C+ 60-64.99 Acceptable 
C 55-59.99
C- 50-54.99 Poor effort 
D 40-49.99 Unacceptable 
E below 40

If you are having any problems with the course you should get in touch with the co-ordinators 
at an early stage to indicate this and allow remedial steps to be taken. 
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 Study Guide and Course Timeline 

Section Title Task/Activity Month 

1 Introduction  Read Section 1.1.  Refer to websites provided and 
make notes as directed. 

One 

2 Research 
literature 
awareness 

Read the 6 selected papers (Readings 2.1-2.6) provided in 
the course study notes. 
Write brief notes, for your own study, on each of the 
following topics that correspond to each of the 6 readings: 
2.2.1 The influence of rates and frequency of N fertiliser 

application on nitrate leaching. 
2.2.2 The influence of fertiliser form and application on 

phosphate runoff. 
2.2.3 The influence of soil test phosphate values on 

phosphate run-off. 
2.2.4 Effect of duration controlled grazing on nutrient 

transfer 
2.2.5 Effect of duration controlled grazing on nitrogen loss 
2.2.6 The influence of nitrification inhibitors on nitrate 

leaching. 
2.2.7 Plantain effects on milk production and urinary N 

excretion 

One 

3. Nutrient
Management
Plans

 Read Section 3.1 of the study guide. 

 Use Overseer software and the information provided 
in the course study notes and the case study 
information to prepare Assignment A: Dairy Case 
Study Nutrient Management Plan report. 
Assignment A and suggested Format for Case Study 
Nutrient Management Plan, will be emailed to you. 

 One 

3. Sustainable
Nitrogen
Management in
Arable Systems

 Read Section 3.2 of the study guide 

 Use Overseer software and the information provided 
in the course study notes and the case study 
information to prepare Assignment B: Arable Case 
Study Nutrient Management Plan report. 
Assignment B and suggested Format for Case Study 
Nutrient Management Plan, will be emailed to you.  

Two/ 
Three 
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3. Personal
case study farm

 Prepare Assignment D (draft): Personal Case 
Study Nutrient Management Plan. Further 
instructions will be sent to you by email. 

Four / 
Five 

N.B. Section 4 and 5 are mailed to you on completion of 
Assignment B. 

4. Nutrient loss
limits

Read the selected papers provided in the course study 
notes. 

Prepare brief notes on the following: 
1. The concept of nutrient trading.
2. The information required to implement a nutrient

trading programme.
3. The advantages of water pollution control by a

nutrient trading programme compared to the
previous method of control where each of the
polluters was required to comply with mandatory
limits on pollutants.

 Prepare Assignment C: Sheep and Beef Case
Study Nutrient Management Plan.

Three 

5. Sustainable
use of trace
elements

5.1 Refer to selected readings from the text Mineral 
Nutrition of grazing ruminants by N.D. Grace. 
Make brief notes on the grazing animals’ 
requirements for: 

a. Copper
b. Cobalt
c. Selenium
d. Iodine

Bring notes to Short course.

Four / 
Five 

Contact Course  Attend 3-day contact course.  Further details will be 
sent to you by email. 

 Final examination (2hrs) 

Five 

Contact the Farmed Landscapes Research Centre Office 

If you have any questions about the course, including subject matter, please do not hesitate to 
contact the course co-ordinator, James Hanly (j.a.hanly@massey.ac.nz). 
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Teaching Materials 
Study Notes and Case Study information 
We expect you to refer to your copy of the study notes for both the previous introductory 
course on Sustainable Nutrient Management in New Zealand Agriculture and this, the 
advanced course.  Useful publications to also refer to include: 

Managing Mineral Deficiencies in Grazing Livestock. Occasional Publication No 15(2009).  
N D Grace, S Knowles and A Sykes. 

Soil Science, (2nd Edition) Sustainable Production and Environmental Protection, 1996, R. G. McLaren 
and K. C. Cameron, Oxford Press. 

Requirements for Written Assignments 

Assignments that you submit must be your own work.  We appreciate that some people will 
benefit through mentoring by colleagues in their workplace, or through participation in study 
groups and we encourage this collaboration, however, it is intended that the assignments 
submitted must be an individual piece of work and that producing these should be a learning 
experience for each person enrolled on the course.  Therefore, for all assignments you must 
generate your own Overseer reports and the written content should be your own original 
writing, except where references are provided.  

Use of other people’s ideas or material must be properly acknowledged with referencing.  If no 
acknowledgement is made it will be assumed that the material is original. Please see Massey 
University’s academic integrity website for information on correct referencing techniques. 
http://owll.massey.ac.nz/referencing/plagiarism.php 

For Assignment D (Personal Case Study) this must be reporting on a different property for 
each person enrolled on the course. 

Before submitting your assignment, make sure that you have made a backup copy so that 
you can produce another copy in case the original is lost in the post.  Keep a detailed log of 
each assignment that you post in case of problems. All assignments are to be submitted as hard 
copies.   

When completed, all assignments are to be sent by courier to: 
Mr Lance Currie 
FLRC, Room 1.32 
AgHort Sciences Building 
Riddet Road, Massey University 
Palmerston North 4410 

Policy on Late Submission 

All assignments must be submitted by the due date.  Late submissions will only be accepted if 
a prior agreement has been established between the student and the course co-ordinator. 

http://www.oup.co.uk/isbn/0-19-558345-0
http://owll.massey.ac.nz/referencing/plagiarism.php
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1. Introduction 
 

1.1 Developments in the requirement for certified 
farm nutrient budgets 
 

his course builds on your previous experience and knowledge of on-farm nutrient 
management and use nutrient budgeting. There are a range of national and international 
drivers that influence the development of changes in nutrient management in 
agriculture, examples of which are provided below.  

 
National environmental quality examples 
Nationally, implementation of the Resource Management Act (1991) by New Zealand Regional 
Councils to protect soil and water quality has seen the development the National Policy 
Statement for Freshwater Management (NPS-FWM) (2011). The revised NPS-FWM 2014 
introduced the National Objectives Framework. This means that water bodies are managed as 
a Freshwater Management Unit (FMU), regional councils need to identify key attributes through 
consultation and set ‘attribute states’ with community and that these attribute states must meet 
or exceed the National Bottom Line. The national bottom line is the minimum acceptable 
standard (where specified). 
 
The NPS-FWM has had several iterations and in Sep 2017, the Government set a target to make 
90% of New Zealand’s rivers and lakes swimmable by 2040. To achieve this, they require 
regional councils to improve water quality and regional councils to report on contributions to 
achieving regional targets every five years. The Government is currently reviewing the NPS-
FWM and are proposing National Environmental Standards for Freshwater (Freshwater NES). 
A draft work programme called Essential Freshwater: Healthy Water, Action for Healthy 
Waterways is currently under discussion.  
 
The Sustainable Dairying: Water Accord 2013 was formed in association with the National 
Policy Statement for Freshwater Management and the Land and Water Forum, which was 
established to foster collaboration between multiple stakeholders, including regional councils.   
 
 
 

T 

Section 

1 
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The accord has been successful at encouraging 98% of waterways on dairy farms to be fenced 
from stock, 100% of farms have been assessed for their effluent management and nitrogen 
benchmark information has been collected for 94% of dairy farms.  
 
 

1.2 Activities 
Read and become familiar with the Sustainable Dairying: Water Accord and the National Policy 
Statement for Freshwater Management. 
 
http://www.dairynz.co.nz/media/3286407/sustainable-dairying-water-accord-2015.pdf 
 
http://www.mfe.govt.nz/sites/default/files/media/Fresh%20water/nps-freshwater-
ameneded-2017_0.pdf 
 
After reading these two web resources, list 3 measures of water quality. Then list one land 
management change that will have an impact, either positively or, negatively, on all three 
measures. Also, become familiar with the policies around nutrient management on farms and 
within catchments from different regional councils.  Read the websites of three regional councils 
and take notes on the differences between their land management rules, directed at maintaining 
or improving water quality.  The regional councils throughout NZ include: 
 
Northland Regional Council    Auckland Council  
Waikato Regional Council     Bay of Plenty Regional Council 
Hawke’s Bay Regional Council    Gisborne District Council  
Taranaki Regional Council    Horizons Regional Council  
Greater Wellington Regional Council    Environment Canterbury 
West Coast Regional Council     Marlborough District Council 
Tasman District Council     Otago Regional Council 
Environment Southland 
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2. Research literature awareness  
 

2.1 Introduction 
 

he objective of this section is to provide examples of research literature (and their 
sources) that are relevant to advancing your knowledge in the area of nutrient 
management. The journals/proceedings in which these papers were published will 
provide other examples of current research. During the short course selected 

researchers will also talk to you about progress in their specific areas. 
 
 

2.2 Activities 
 

 
Read Readings 2.2.1 - 2.2.7.  
(a selection of papers). 
 

 
 

 
Then prepare a set of study notes on: 
 
 

2.2.1 The influence of rates and frequency of N fertiliser application on nitrate leaching. 
2.2.2 The influence of fertiliser form and application on phosphate runoff. 
2.2.3 The influence of soil test phosphate values on phosphate run-off. 
2.2.4 Effect of duration controlled grazing on nutrient transfer 
2.2.5 Effect of duration controlled grazing on nitrogen loss. 
2.2.6 The influence of nitrification inhibitors on nitrate leaching. 
2.2.7  Plantain effects on milk production and urinary N excretion 
  

T 

Section 

2 

 

 
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Reading 2.2.1 
Ledgard, S.F., Crush, J.R. and Penno, J.W. 1998. Environmental impacts of 
different nitrogen inputs on dairy farms and implications for the Resource 
Management Act of New Zealand. Environmental Pollution 102, Sl: 515-519. 
 

 

 
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Reading 2.2.2 
McDowell, R.W., Monaghan, R.M. and Carey, P.L. 2003. Potential phosphorus 
losses in overland flow from pastoral soils receiving long-term applications of 
either superphosphate or reactive phosphate rock. 
New Zealand Journal of Agricultural Research, Vol. 46: 329–337. 

 

 
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Reading 2.2.3 
McDowell, R.W. and Condron, L. M. 2004. Estimating phosphorus loss from 
New Zealand grassland soils.  New Zealand Journal of Agricultural Research, Vol. 47: 
137–145. 
 

 
  

 



 FLRC (Massey University) / Fertiliser Association of New Zealand 2-17 

 
  



 FLRC (Massey University) / Fertiliser Association of New Zealand 2-18 

 



 FLRC (Massey University) / Fertiliser Association of New Zealand 2-19 

 
  



 FLRC (Massey University) / Fertiliser Association of New Zealand 2-20 

 
  



 FLRC (Massey University) / Fertiliser Association of New Zealand 2-21 

 
  



 FLRC (Massey University) / Fertiliser Association of New Zealand 2-22 

 
  



 FLRC (Massey University) / Fertiliser Association of New Zealand 2-23 

 
  



 FLRC (Massey University) / Fertiliser Association of New Zealand 2-24 

 



 FLRC (Massey University) / Fertiliser Association of New Zealand 2-25 

Reading 2.2.4 
 Christensen CL, Hedley MJ, Hanly JA, Horne DJ (2018) Duration-controlled 
grazing of dairy cows. 1: Impacts on pasture growth, cow intakes and nutrient 
transfer. New Zealand Journal of Agricultural Research, 1-25. 
 

 

 
 
  

 
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Reading 2.2.5 
 Christensen CL, Hedley MJ, Hanly JA, Horne DJ (2018) Duration-controlled 
grazing of dairy cows. 2: nitrogen losses in sub-surface drainage water and surface 
runoff. New Zealand Journal of Agricultural Research, 1-21. 
 

 

 
 
 
 
 

 
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Reading 2.2.6 
K.C. Cameron, H.J. Di, J.L. Moir and A.H.C. Roberts.  2007.  Reducing nitrate 
leaching losses from a Taupo pumice soil using a nitrification inhibitor eco-n.  
Proceedings of the New Zealand Grassland Association 69: 131–135. 

 

 
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Reading 2.2.7 
 L. Box, G.R. Edwards and R.H. Bryant (2017) Milk production and urinary 
nitrogen excretion of dairy cows grazing plantain in early and late lactation. New 
Zealand Journal of Agricultural Research 60: 470-482. 
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