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Editorial: Exploring new ways of gathering information, 
connectivity, and engagement 

Exploring new ways of gathering information, connectivity, and engagement 
Louis Schipper, University of Waikato  
  
When I started in research most of my information came from visits to the library but 
now there is a much wider range of sources including email notifications and social 
media.  
  
Information streams like Twitter can be much more than wormholes and time-
wasters, instead sources of latest findings, opening doors to new colleagues, ideas 
and insight to the thinking of top minds in the field. 
  

Out with the old?  
  
During my Masters, every Friday the lab would walk over to the library and scan the 
shelves for new journals including white booklets of paper titles in unsubscribed 
journals. When a title grabbed your attention, you filled out a form and in a week or 
so a photocopy arrived.  
  
In these trips to the library, there was a keen sense of anticipation of finding 
something new that I think might be lacking somewhat today because of the massive 
increase in journals and their papers. 
  

A new information stream.  
  
Now, I get alerts in my inbox from selected journals (still on a Friday) that I can scan.  
I get notifications of papers citing my work, helpful as some of my research interests 
(e.g. denitrifying bioreactors) are an emerging field that gets published in odd 
journals.  
  
With articles only a click away, it feels like a firehose of new information, killing some 
of the anticipation. Of course, we have excellent tools for searching for articles but 
this is quite retrospective and happens when writing the next paper rather than 
expanding my ideas.  
  

A role for social media?  
  
I have found Twitter a useful source of information in unexpected ways. Following a 
number of scientists at all stages of their careers and some of the real gurus in the 
field has led to a constant flow of interesting papers as soon as they are published.  
  



There can also be a real-time critique of new ideas or findings, some of which can 
be quite piercing, tough, and insightful. Being limited in words, tone is critical so that 
care must be taken in summarising work or making criticism. People do run into 
trouble. 
  

Exploring beyond articles.  
  
But Twitter moves beyond the simple sharing of articles. I have gained insight into 
social aspects not well covered in the journals including ideas for science 
communication and particularly inequality faced by underrepresented groups.  
  
These insights are not always comfortable, the language can be quite direct but they 
have challenged my thinking. At those times, it has certainly been a case of breathing 
through my nose, keeping my mouth shut, and adjusting my thinking. 
  

Connectivity.  
  
Lastly, social media, like Twitter, also offers an opportunity to make new connections 
in this new world of limited travel to conferences, presently due to Covid-19 and its 
economic impact, but in the longer term due to the need to reduce our emissions.  
  
Conferences have been critical for emerging researchers particularly to develop a 
community and so we need to find new ways to make these connections. Twitter is 
one way to start to slowly build these relationships. 
  
I have made new colleagues around the world that I have only interacted with 
through Twitter. I hope to meet them in person one day. The first awkward steps of 
introduction have been addressed.  
  
I have also further cemented relationships with colleagues (including science 
journalists) that I first met in person but see infrequently within New Zealand or 
internationally, and come to know on more professional and personal levels. 
  
As your community builds, you can pass on opportunities for students, postdocs and 
full researcher positions directly to key people in your field who may know people 
actively looking. They can easily share to their wider base, as we help each other. 
  

In the end. 
  
Not all experiences on social will be fun or beneficial but we all know how many talks 
you need to sit through to find one that speaks to you and changes the course of 
your research. Give it a go and take your time. 
  
A story can be told in short bites. Each of the above sections are Tweet lengths <280 
characters including spaces. 
 

 

President’s message 



 
He waka eke noa, we are all in this together 
  
In the history of New Zealand Soil Science I do not think we have ever been more 
isolated, yet more connected.  As we have all just completed about two months in 
COVID19 lockdown the advent of modern technology has enabled most of us to 
keep working, and keep in touch with our colleagues and collaborators.  As part of 
my ITPS (Intergovernmental Technical Panel for Soils) work I have had zoom 
meetings with people from such far flung corners of the planet as Russia, Colombia, 
Zambia, Brazil, Canada, Spain, Israel, and India (among others), all of them in 
lockdown, all joining from their homes.  The miracles of modern connectivity.   
  
The pandemic has highlighted the importance of soils and our work as soil scientists 
as it has given people cause to pause and consider what is truly important.  People 
have realised the food (that many take for granted) is crucial to our survival and a 
number one priority.  Our often largely ignored supermarket workers have been 
recognised as essential workers.  Our farming community has had some respite from 
the barrage of criticism as they are again recognised for their key role in food 
production and also in generating the income that is holding New Zealand's 
economy together.   
  
We can be grateful that New Zealand is one of the best places on Earth to currently 
live with a relatively benign climate, a human population that does not exceed our 
lands carrying capacity, and a generally well organised, capable, and non-corrupt, 
public service.  We are the envy of many people around the world who live with much 
starker realities.  As we patiently work through the issues and constraints that the 
pandemic has forced upon us I am hopeful that we will learn from this experience 
and build a more caring society, which cares not only for each other, but also for the 
soils, landscape, and production systems on which we depend.   
  
The New Zealand soil science community continues to have an essential role in 
helping everyone to understand the importance of our soil resource to both our 
physical and economic survival.  Our work in ensuring resilient, sustainable, soil 
production systems has never been more important.  
  
kia maia 
kia atawhai 
kia kaha 
 
Be bold, be kind, be strong.  
  
Dr Megan Balks 

NZSSS President.     

 

Obituary 

Obituary - Bruce B. Trangmar 

Prepared by Dave Leslie and Les Basher 

  



On Saturday 4 April Bruce Trangmar, a former staff member at Manaaki Whenua – 

Landcare Research and Soil Bureau DSIR, sadly passed away at the age of 68 after 

a long battle with ill health.  

  

Bruce completed a BSc in geology (1974) from University of Canterbury, and MSc 

(Hons) in Resource Management (1976), from Lincoln College. In 1975 he joined 

NZ Soil Bureau, DSIR, Lincoln where he was active in soil survey, soil erosion 

studies, soil interpretation and land resource assessment projects. In 1981 he 

headed to Hawaii (where he met his wife) and completed a PhD at the University of 

Hawaii under Goro Uehara in 1984. In his PhD Bruce was one of the first soil 

scientists to explore the use of geostatistics to quantify soil properties and their 

spatial variation in a case study in West Sumatra. After completing his PhD Bruce 

continued his association with the University of Hawaii and assisted with the 

development and publication of PC-based geostatistics software to assist in the 

spatial analysis of land resource data which led to the publication of several papers 

on geostatistical analysis of soil variation.  

  

While at the University of Hawaii Bruce was involved in several USAID funded 

projects in Hawaii Rwanda, and Sudan. These projects started Bruce’s international 

career, and over 40 years Bruce successfully conducted research and consulting 

projects in 15 countries (Australia, Botswana, Fiji, French Polynesia, Indonesia, 

Mozambique, Malaysia, New Caledonia, Papua New Guinea, People’s Republic of 

China, Samoa, Tonga, USA, Vanuatu), predominantly in the Pacific and south-east 

Asia.  

  

As a member of Soil Bureau he had multiple roles including Team Leader for the 

state forest development blocks project, Westland; soil survey operations for 

agricultural and urban uses in Canterbury; member of the team for the soil survey of 

Manukau city; project leader for the detailed soil mapping of the Port Hills, 

Canterbury;  environmental impact assessment of a proposed hydro lake in the Lake 

Sumner region, Canterbury; and was a team member of the King Country regional 

planning project. 

  

Following government department restructuring in the late 1980s Bruce transitioned 

from Soil Bureau to Division of Land and Soil Sciences, DSIR (1988-90) to DSIR 

Land Resources (1990-92) and eventually to the newly established Crown Research 

Institute Landcare Research in 1992. His main role from 1990 was as head of the 

newly established International Business Group where he worked closely with Dave 

Leslie as well as many other Landcare Research staff working on international 

consultancy projects. He also had a role as Project Leader of the Land Evaluation 

Project to provide improved, computer-based land evaluation procedures. During 

this time he also completed an MBA from the University of Canterbury.  

  

In 1992 Landcare Research was selected to implement an MFAT-funded Integrated 

Land Use Systems (ILUS) project in Guizhou Province, People’s Republic of China. 

Bruce was Project Manager for ILUS which began a long standing association with 

China. ILUS was a most successful project in large measure as a result of the 



empathy Bruce showed for the underprivileged in the developing countries in which 

he worked. The project came to the attention of the World Bank, in particular Bruce’s 

role in, it and over the next few years they contracted him as a design and review 

consultant for a number of their poverty reduction projects in China. 

  

Bruce left Landcare Research in 2003 and joined Montgomery Watson where he 

managed land resources projects in Australasia and Southeast Asia, particularly 

water resources. His skills were continually sought after by the donors he had 

previously worked for, viz. MFAT, AIDAB and the World Bank. He continued working 

on large World Bank poverty reduction projects and with MFAT, who particularly 

valued his analytical skills and contributions to the design, implementation and 

review of their projects. In recognition of his contributions to alleviating poverty and 

elevating incomes of rural populations in China, The People’s Republic of China 

awarded Bruce the Chinese National Friendship Award in 2001, awarded to only 50 

recipients each year.  

  

In 2001 Bruce developed a serious health condition which he battled for the rest of 

his life. Despite this he remained professionally very active. Bruce possessed a 

superb analytical mind, was an organised planner, a great communicator and skilled 

in project design. He had excellent people management skills, being patient, kind, 

and always gave time to listen to his staff and colleagues. At all times a sensitive, 

thoughtful man, with strong family love and values, and a subtle sense of humour. 

He was also an accomplished golfer and squash player. Bruce is survived by his 

wife and two daughters. 

 



Bruce working in the field in PNG. 

 

 

Society News 

 
Soils Under Lockdown 
 
NZSSS Council members keeping themselves busy during Lockdown – here's a 
peek at what they have been up to. 
 



 
Megan Balks undertaking some recontouring of an Allophanic Soil.  Photo: Errol 

Balks (who did the serious work moving the concrete fence posts!). 
 

Dave Houlbrooke - Not much ‘science’ going on here I'm simply digging out an old 
stump and filling in the whole in my paddock. The soil in question is an intergrade 
between a Te Kowhai silt loam and a Bruntwood silt loam. 
 
 



 
Brendon Malcolm sprucing up the vegie beds with some lush soil 

 

 
Pierre Roudier reading “Sam and Dave Dig a Hole” to his children – the closest he 
got to actually digging a hole during lockdown! 



New Zealand Society of Soil Science | Dig A Hole 
In the picture book, Sam & Dave Dig A Hole (Mac Barnett, Walker Books 2014), 
Dave says, “We won’t stop digging until we find something spectacular.” In this 
activity, challenge your students to find something spectacular. Use the opportunity 
to explore the science capability: gather and interpret data – learners make careful 
observations and differentiate between observation and inference. 
 
 

 
Hayden Jones’ son Matthew (aged 9) was keen to see a soil profile up close (after 
having done an inquiry for school on soil ecosystems over the lockdown) and so they 
went out in the paddock and dug a pit.  They found some interesting features, 
including some still (somewhat) intact tree roots down at about 100 cm. 
 
 

https://nzsss.science.org.nz/activity-dig-hole/


The crazy cat lady, Diana Selbie, tidying up her herb  plots for winter.  Inner city 
gardening makes quite a contrast to the lifestyle block or farm! 

 
 

 
Sam Carrick ‘getting well grounded during lockdown’ 

 
 



Tim Clough: Following the Ch-Ch earthquake(s) we had a beach in the yard (still 
do)...so we're building up the organic matter using classic No. 8 technology - 

compost! 
 
 
 

 

New Zealand Society of Soil Science Awards 2020 

Nominations for the following awards opened 1 March 2020 (with the exception of the 
US/NZ Exchange Award, for which nominations open 25 January). Key details regarding 
nomination requirements are provided in the table below. Please contact the NZSSS Awards 
Convenor for full award details (Brendon.Malcolm@plantandfood.co.nz). 
  

Award Presented Nominations 
close 

Nominee eligibility Nominator eligibility 

NZSSS 
Fellowship 

Annually 31 July 2020 Nominees must be active 
members of the Society at 
the time of nomination. 

Nominations must be 
made by two Full 
Members, or Life 
Members of the Society. 

The Grange 
Medal 

Biennially 
(conference 
year) 

31 July 2020 Open to both non-
members of the Society as 
well as members, fellows, 
or life members of the 
NZSSS. 

Nominations must be 
made by two or more 
active members of the 
Society. 

The Blakemore 
Award 

Biennially 
(conference 
year) 

31 July 2020 Open to 
technicians/support staff 
who have been employed 

Any two active members 
of the NZSSS can 
nominate an eligible 
candidate from a 

mailto:Brendon.Malcolm@plantandfood.co.nz


in the field of science for 
at least three years. 

university, CRI, or other 
organisation (e.g. a 
Regional Council). 

The Leamy 
Award 

Biennially 
(conference 
year) 

31 July 2020 Open to the author or 
authors of the most 
meritorious New Zealand 
contribution to soil 
science, published in the 
previous three calendar 
years. 

Any two active members 
of the NZSSS can 
nominate an eligible 
candidate(s) from a 
university, CRI, or other 
organisation (e.g. a 
Regional Council). 

The Fertiliser 
Association 
Award 

Annually 31 July 2020 Open to postgraduate 
(PhD) students in soil 
science about to enter 
their third year of study.  
Candidates must be either 
student or full members 
of the NZSSS and should 
not be on the academic or 
technical staff of the 
department that 
nominates them. 

Nominations must be 
received in writing from 
the Head of the Soil or 
Earth Science 
Department/Group at a 
New Zealand University.  
Only one nomination will 
be accepted from each 
University 
Department/Group. 

The Morice 
Fieldes Award 

Annually 31 July 2020 A PhD thesis submitted 
within the previous 
calendar year. 

The Head of the Soil or 
Earth Science 
Department/Group at a 
New Zealand University 
may nominate the best 
PhD thesis from their 
department/group. 

The Rigg 
Award 

Annually 31 July 2020 A Masterate thesis 
submitted within the 
previous calendar year. 

The Head of the Soil or 
Earth Science 
Department/Group at a 
New Zealand University 
may nominate the best 
Masterate thesis from 
their department/group. 

Undergraduate 
Prizes 

Annually 31 December 
2020 

A third-year student in 
Soil or Earth Sciences. 

The Head of the Soil or 
Earth Science 
Department/Group at 
Massey, Lincoln, and 
Waikato University may 
each nominate the best 
third-year student from 
their department/group. 

The US/NZ 
Exchange 
Award 

Annually 15 April 2020 
for initial 
submission 
(18 April for 
final 
submission) 

Nominees are required to 
have at least seven years 
of membership in SSSA or 
the NZSSS.  Former 
recipients of this Award 
are not eligible. 

This award allows self-
nominations. 

 
Nominations and requests for further information regarding NZSSS awards should be 
addressed to: 
  
Dr Brendon Malcolm 
NZSSS Awards Convenor 
C/O Plant & Food Research 



Private Bag 4704, Christchurch Mail Centre, Christchurch 8140 (normal post), or  
Canterbury Agriculture & Science Centre, Gerald St, Lincoln 7608 (courier) 
New Zealand 
  
Email: Brendon.Malcolm@plantandfood.co.nz 
 

 

News from the Regions 

Waikato/Bay of Plenty 
 

Lincoln Agritech 

The Environmental Research team at Lincoln Agritech has welcomed three new staff 
members in recent months: Aaron Dutton and Patrick Durney in the Lincoln office 
and Jungho Park in the Hamilton office. Our catchment hydrologist, Aldrin Rivas has 
been busy giving oral and poster presentations at the FLRC and Edge of Field 
workshops in Palmerston North and the NZHS technical workshop in Tauranga in 
March. 
  

Fig. 1: New LAL employees Patrick Durney (left) and Jungho Park (right) are 
introduced to the Piako River headwater catchment by Aldrin Rivas (centre), 

February 2020. 
  
Understanding the nutrient and flow contributions of different sub-catchments 
The MBIE-funded Critical Pathways Programme (CPP) aims to unravel the different 
pathways of contaminant transfer at the sub-catchment scale. In order to achieve 
this, the team has started installing continuous flow recorders and nitrate sensors at 
four sub-catchment outlets in our two study catchments, the headwaters of the 
Piako, and the Waiotapu stream catchment. Fieldwork has been somewhat delayed 
by the COVID-19 level 4 restrictions, so the team will be particularly busy over the 
coming months trying to make up for lost time (Fig. 2). 

mailto:Brendon.Malcolm@plantandfood.co.nz


 

Fig. 2: Aldrin Rivas undertakes a flow gauging of the Piakoiti stream to provide 
data for the Geolux radar flow meter (on the end of the boom). A NICO sensor from 
TriOS will also be installed at this site to provide continuous nitrate concentrations, 

May 2020. 
 
 MBIE-funded Braided Rivers project uses tTEM for the first time in NZ 

 
Fig. 3: The Braided Rivers Programme uses a towed transient electromagnetic 

(tTEM) survey to gain information about the resistivity of materials forming the bed 
of the Wairau River, February 2020. 

 
The newly funded MBIE programme ‘Subsurface processes in braided rivers – 
hyporheic exchange and leakage to groundwater’ aims to provide accurate 
quantification of how much water is lost from braided rivers into groundwater. The 
programme will collect data and generate models that will enable councils to 
estimate water loss and provide defensible limits for water management plans. In 
collaboration with Aarhus University (Denmark), geophysical data has been 
collected (Fig. 3) so far in two of the three braided river catchments under study 
(Selwyn, Wairau and Ngaruroro). The team have recently been busy drilling vertical 
boreholes across the Selwyn River in order to install 50mm diameter piezometers 



for water level logging, sampling and connectivity tests. Shallow, near-horizontal 
directional drilling has also been completed at two latitudinal transects beneath the 
Selwyn River. Electrical Resistivity Tomography (ERT), heat pulse and fibre optic 
temperature sensing cable bundles have been installed across these transects (Fig. 
4) in the unsaturated zone beneath the river braids and flanking gravels.  
 

 
Fig. 4: Lincoln Agritech staff Blair Miller (left) and Scott Wilson (right) install 

Electrical Resistivity Tomography (ERT), heat pulse and fibre optic temperature 
sensing cables beneath the Selwyn River, May 2020. 

  
Make a note in your diaries: LuWQ 2021 

https://www.luwq2021.nl/. 
  
Should we be able to freely travel again, here some info on a conference worth 
considering for 2021: The key strength of the LuWQ2021 conference lies in, the well-
defined narrow conference focus ‘agriculture and water quality’ on the one side, 
while on the other side, the conference is broadly oriented with regard to various 
professional disciplines, as they are related to the conference topics. Based on 
experience from previous Land Use and Water Quality conferences, the diversity in 
professional background of participants results in a multi-faceted conference 
programme, offering sessions on a broad variety of topics. The conference topics 
include scientific research on denitrification and travel time, challenges in monitoring 
and modelling at different scale (parcels, field, region), practice-oriented and 
technical measures to limit leaching of nutrients and agrochemicals, policy 
development, and lessons to be learned from policy implementation, e.g. 
comparison of farmers’ behaviour between top-down and bottom-up implementation 
of agri-environmental measures. 
 

https://www.luwq2021.nl/


The previous conferences in this series have been exceptionally well attended by 
New Zealanders. Feel free to contact LAL staff member Roland Stenger about his 

experience with previous conferences (Roland.Stenger@lincolnagritech.co.nz). 
  
 

University of Waikato 

The COVID-19 lockdown from 25 March saw the University of Waikato go entirely 

online with its teaching programme. Staff had essentially one week to prepare and 

the teaching programme then resumed online, the ‘missing’ teaching week being 

covered by extending the teaching programme a week into the study period before 

exams. Wide use of Zoom and Panopto recordings of lectures, tutorials, and even 

virtual field trips, to furnish the university’s Moodle tool seem to have been 

successful. At the time of writing (22 May), some staff and some 

graduate/postgraduate students have returned to campus, following strict tracking 

protocols with QR-code scanning at each doorway. Unlike some other universities, 

Waikato has not charged students who were boarding on campus, but who had to 

vacate their rooms for the lockdown, for their empty rooms. As VC Neil Quigley said, 

the university has a multi-year relationship with the students, with most students in 

the halls being in their first year, and wishes to help them to succeed, not hinder 

them with unfair fees.  

 

Graduate students (nine in total) in the soils paper run by Tanya O’Neill and David 

Lowe, which involves mapping at AgResearch’s Tokanui Farm just south of Te 

Awamutu, were able to visit the farm in March and take in a lecture on effluent 

management by Dave Houlbrooke, and then spend one day on their own 

undertaking mapping before the plug was pulled. Remarkably, they effectively 

completed a mini-survey of a representative part of the wider field area, and carry 

out a full profile description, and so had enough material to complete maps and 

reports. 

 

We are pleased to report that Dr Joss Ratcliffe completed his PhD thesis and 

successfully defended it: “Carbon dynamics in restiad peatlands across different 

timescales”. Supervised by Dave Campbell, Louis Schipper, and David Lowe, Joss 

is now undertaking a postdoc at Sveriges Lantbruksuniversitet Fakulteten for 

Skogsvetenskap in Umeå, Sweden. Well done, Joss. Talking of Sweden, Doreen 

Huang, a former PhD student at Waikato, returned (with husband and daughter) from 

Umeå where she is undertaking a postdoc (same city but in a different university 

from that of Joss). Doreen sampled buried Holocene paleosols with David Lowe on 

Eric and Margaret Smeith’s farm near Murupara (which was visited during a field trip 

“Hot Volcanic Soils” in 2014 as part of the national soils conference in Hamilton that 

year). Doreen, who was aided in the field in early February by David, along with PhD 

student Remedy Loame, is aiming to use her new method (Huang et al., 2016) to 

extract ancient DNA from the paleosols (see photos). David reports that he was 

greeted at the farm by super-helpful Eric who said, “David, I’ve excavated the quarry 
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site down to the base of the Waiohau tephra for you”, a remarkable statement that 

is truly music to the ears of a pedologist/tephrochronologist!  

  

Several masterate students have submitted their theses. Kristyn Numa completed 

her thesis “The temperature response of soil respiration from labile and stable 

carbon” and is working on a contract to write up a paper and further develop her 

methodologies.  Charlotte Robertson also completed her thesis “Dairy farm system 

solutions that reduce nitrate leaching and their consequences for profitability: Using 

plantain, fodder beet and oats on a Canterbury case study farm” which extensively 

used Overseer and Farmax. Both were supervised by Louis Schipper. 

  

Louis gave invited presentations on denitrifying bioreactors at two meetings. One (in 

person) was organised by Ranvir Singh (Massey University). The other was 

delivered through video, after international travel was cancelled, in “Cairns” at a 

meeting organised by Rhianna Robinson (Department of Agriculture and Fisheries, 

Queensland). 

  

Meanwhile, Megan Balks and David Lowe, with Allan Hewitt, are nearing the 

completion of the mammoth task of writing a book on the soils of Aotearoa New 

Zealand (to be published by Springer as part of the “World Soils Book Series” 

(https://www.springer.com/series/8915) that was initiated (and is being edited) by 

Alfred Hartemink (University of Wisconsin, Madison).  

 

David, along with Adrian Pittari, Andrew La Croix, and Alan Hogg, and a number of 

Waikato graduates are taking part in a virtual ‘pop-up’ Quaternary conference 1-2 

July that is being organised by Chris Moy (University of Otago) and Helen Bostock 

(University of Queensland, formerly NIWA Wellington).  The idea was put up by 

Chris, who has taken over from David as the formal RSNZ representative for the 

Quaternary community of New Zealand and the INQUA organisation. Normally a 

Quaternarry techniques short course is run by GNS Science at this time of year (late 

May) for graduates and early-career researchers (ECRs) but it has been cancelled. 

The e-conference in part replaces it and also a postponed Australasian Quaternary 

Association (AQUA) meeting that was to have been held in the Atherton Tablelands, 

north Queensland, in July.  New Zealand-based graduate students and ECRs, along 

with a few invited speakers, will present 10-minute talks on Wednesday 1 July 

(chaired by Chris), and their Australian counterparts will present talks on Thursday 

2 July (chaired by Helen). The two day session is open for anyone interested to join 

via Zoom. Please contact Chris for further information: chris.moy@otago.ac.nz. 
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View of terrace buried by five pumice-rich tephra beds and buried soils at the pumice 

quarry on the Smeith farm near Murupara. Uppermost tephras are Kaharoa (AD 

1314 ± 12) and Taupo (AD 232 ± 10). Photo: D.J. Lowe. See Lowe et al. (2014) 

for details. 

 



 
Doreen Huang sampling paleosols for ancient DNA at Smeith’s quarry 

 
 

Manaaki Whenua-Landcare Research 

Easing of the COVID-19 lockdown has enabled field teams to resume soil sampling 
for the national soil carbon monitoring project led by MWLR. Jonno Rau is leading 
the sampling effort from the Hamilton office with able help from Alex McGill, Nadia 
Laubscher, Danny Thornburrow and James Arbuckle. Paul Mudge is the overall 
project lead. For more information on the project please see Soil Horizons Issue 28 
at this link https://www.landcareresearch.co.nz/publications/newsletters/soil/issue-
28/a-national-soil-carbon-monitoring-system-for-agricultural-land-in-new-zealand.  
  
Suzanne Lambie, Shaun Awatere, and Tarek Soliman (MWLR), Pia Pahatu and Tui 
Warmenhoven (He Oranga mo Nga Uri Tuku Iho Trust) lead wānanga with iwi, 
forestry industry groups, local authorities and community groups in Gisborne to 
discuss the latest findings for the SLMACC ‘Best options post pine harvest in the 
Gisborne District’ project. The wānanga was a channel for discussing the results 
from biophysical modelling (Miko Kirschbaum) and economic modelling (Tarek 
Soliman, Patrick Walsh, Thomas Robertson) for the three land use scenarios in this 

https://www.landcareresearch.co.nz/publications/newsletters/soil/issue-28/a-national-soil-carbon-monitoring-system-for-agricultural-land-in-new-zealand
https://www.landcareresearch.co.nz/publications/newsletters/soil/issue-28/a-national-soil-carbon-monitoring-system-for-agricultural-land-in-new-zealand


project: remaining in production pines, converting pines to plantation mānuka for 
honey and converting to natural regeneration. The wananga went very well with lots 
of discussion pertaining to increased conversion of highly erosion prone land to 
native forest via natural regeneration and the potential costs and benefits of this.  
  
Suzanne Lambie held a workshop with Taupiri Marae, Taupiri Primary School and 
the Ministry for the Environment (MfE) to discuss the importance of wetlands in 
grazed landscapes. The workshop was part of the ‘Whangamaire Constructed 
Wetlands’ project which is funded by the Community Environment Fund. The 
Whangamaire project includes the construction of two integrated constructed 
wetland systems. One with a series of four cells holding a different monoculture of 
emergent macrophytes in each cell, and a separate wetland on a different property 
which is a single cell with a mix of all four macrophytes. The purpose of the project 
is to test the ability of this kind of constructed wetland to reduce nitrogen, phosphorus 
and sediment by treating run-off from the existing farm drainage system before it 
enters the Whangamaire Stream in Taupiri. More information on this project can be 
found at https://www.stuff.co.nz/environment/climate-news/120960649/wetland-
construction-project-brings-north-waikato-rural-community-together and 
https://vimeo.com/409597059. The workshop had four learning stations where 
pupils learnt about plants (lead by MWLR staff Bev Clarkson and Yvonne Taura), 
birds (John Innes (MWLR)) and fish (James Sukias, Brandon Goeller, Watene 
Campbell (NIWA)) in wetlands and how wetlands can remove contaminants from 
water (Suzanne Lambie (MWLR)). We had about 40 students total and fielded a wide 
range of questions (Photo 1).  We also had fun building mini constructed wetlands 
(Photo 2). We were very lucky the workshop was completed about two weeks before 
Covid-19 lockdown, however, we were very unlucky as it was pretty much the only 
day in March when it rained, so we had to shift from having the workshop at the 
wetland sites to having it at Taupiri Primary School.  The project includes a research 
component whereby we are assessing the efficiency of this system to treat run-off, 
how invertebrates respond to the implementation of constructed wetlands and 
changes in plant biodiversity over time. The project will be expanded to evaluate 
whether monocultures or diverse plantings are more effective at water treatment, as 
well as increasing the understanding of changes in microbial function and 
community structure and their interaction with water treatment and greenhouse gas 
production. 
  

https://www.stuff.co.nz/environment/climate-news/120960649/wetland-construction-project-brings-north-waikato-rural-community-together
https://www.stuff.co.nz/environment/climate-news/120960649/wetland-construction-project-brings-north-waikato-rural-community-together
https://vimeo.com/409597059


 
Photo 1: Pupils of Taupiri Primary School and Suzanne Lambie discussing how 
wetlands can be used to enhance water quality in pastural systems (Photo: Ilka 
Pelzer, MfE). 
  

 



Photo 2: Building a mini constructed wetland (Photo: Ilka Pelzer, MfE).  
  
 Jack Pronger, with support from Justin Wyatt (Waikato Regional Council), is leading 
a collaborative project with James Brasington (University of Canterbury), Louis 
Schipper (University of Waikato) and Paul Mudge (MWLR) to develop a peat 
subsidence monitoring network for the Waikato region. A range of potential 
measurement methods, suitable for 5-yearly monitoring of subsidence, were 
reviewed and helicopter based lidar (light detection and ranging) was selected as it 
provided the best compromise between spatial coverage and measurement 
accuracy. After some initial delays associated with unsuitable weather and sourcing 
helicopter parts from France, the test flights at Moanatuatua and Motukaraka went 
well with exceptional detail of surface topography (for example tractor wheel ruts 
under pasture cover). Agreement between ground truthing and airborne lidar 
indicated a change detection threshold of 5-6 cm (dependent on pasture length) and 
therefore the ability to detect expected subsidence rates of about 10 cm over a 5-
year monitoring interval. Previous regional scale repeat depth probing has shown 
mean subsidence rates of ~2 cm/year, but these rates were likely spatially and 
temporally variable. We are currently designing the regional network to cover a 
range of land uses, peat depths and types, and drainage methods and expect to 
cover about 10% of the regions drained peatlands (~10,000 ha) with lidar. The first 
round of monitoring is scheduled for August/September 2020. Aligned work is 
underway to identify potential management practices to reduce subsidence rates. 
We would like to thank Malcolm McLeod and Scott Fraser (MWLR), Georgie Clover-
Clark, Dave Campbell, and Chris Morcom (University of Waikato) and Jarrod Hall 
(Waikato Regional Council) for their valuable contribution to the project. We would 
also like to thank the many farmers who have allowed us onto their properties, in 
particular JD & RD Wallace Farms.  
 

  



Figure 1. University of Waikato’s Riegl VUX-1LR lidar system used during the 
method testing mounted on an EC120 helicopter during previous work led by James 
Brasington in the South Island (Photo credit: James Brasington).  
 

 
Figure 2. Area captured (~1200 ha) with lidar during the test flight at Moanatuatua 
peatland. Coloured lines are the helicopter trajectories, lidar was captured at ~50 
points/m2.  
 

 



Figure 3. 3D orthorendered point cloud produced from thinned lidar data. 
Classification routines were used to remove above ground surface detail (cows, 
vegetation etc) to reveal soil surface height. 
 

 
Figure 4: Aerial view of Moanatuatua peatland from the EC120 helicopter flying over 
Jary Road and Blueberry Country looking southeast (Photo credit: James 
Brasington). 

 

 

Manawatu 
 

Manaaki Whenua – Landcare Research 

We welcomed new staff Lauren O’Brien and Yuxin Ma. Lauren joins us as a 
pedologist working on S-map, and Yuxin as a pedometrician working on S-map 
and proximal sensing. Like many other workplaces, the Palmerston North office 
was closed during the Covid-19 lockdown. Although this interrupted fieldwork and 
laboratory analyses, many others could continue with reports, data analyses while 
working from home. 
 
 

Massey University 

A new name for FLRC 

 



 
 
Text: Chris Anderson, Director FLRC 

 

The 33rd Annual FLRC workshop, in addition to being another great forum for science 

and policy discussion (as reported in last Soil News), was notable because it was a 

chance to launch the new name of FLRC – the Farmed Landscapes Research 

Centre. The subtlety of the change was not lost on several of our speakers who 

recognised that considerable thought had gone into a new name that preserved the 

four letters FLRC! 

 

Changing FLRC’s name was a topic of much discussion throughout 2019. For some 

time we have realised that the focus of primary production in New Zealand has 

changed since FLRC was formed in 1983. This change has been away from the 

science of fertiliser, to a more holistic consideration of inputs and outputs at a 

landscape or catchment scale. Our decision to use the word ‘Landscapes’ in the new 

name was deliberate, and in using the word we are following the Environment 

Court’s definition ‘Landscape means the natural and physical attributes of land 

together with air and water which change over time and which is made known by 

people’s evolving perceptions and associations’. The new name reflects the 

strengths, interests and expertise of our FLRC team. To quote our new tag line for 

FLRC ‘soil, water, air matters’. 

 

Despite the new name, FLRC’s work continues unchanged. Our mission statement 

is teaching and research on nutrient and environmental management for agriculture, 

horticulture and forestry. The annual FLRC workshop will continue (although we’re 

already trying to forecast the implications of COVID-19 on this event in 2021), and 

our short courses are in steady demand. James Hanly and Lance Currie have been 

working very hard to transition our Sustainable Nutrient Management courses to 

online delivery, with our first fully online intermediate and advanced courses kicking 

off in June. This brings our SNM courses in line with our Agricultural Greenhouse 

Gas Emissions and Advanced Soil Conservation courses which are now offered 

without classroom teaching. The redevelopment of all of these courses, and the 

recording of lectures for web delivery, has kept us extremely busy during lockdown. 

The initial vision of using lockdown to catch up on manuscripts, write a book, or to 

even learn a new language, has not eventuated for the FLRC team! 

 

Teaching Greenhouse Gas Emissions online 
  

Massey University had another successful delivery of the professional short-course 

entitled “An Introduction to New Zealand’s Agricultural Greenhouse Gas Emissions 

and Management” – this time via Zoom with 23 rural professional participants (and 

the presenters) being confined at home with families, cats and dogs during level 4 



lockdown. The online course commenced on the March 6th and was supposed to 

end with a 2-day contact course on 22-23rd April, but this last part ended up being 

given through Zoom. Lectures and workshops online were all well received despite 

the challenging circumstances. This course is offered in a collaboration of Massey 

University with AgResearch, the NZAGRC, and MPI. 

  

 
  

Photo: screenshot on how to deliver a course full online (courtesy of Marta Camps, 
Lucy Burkitt and James Hanly). 
 
Visit from Chile 

 

Cuban PhD student Milagros Ginebra visited the School of Agriculture and 

Environment (SAE) at Massey University during October 2019 till mid-March 2020. 

Milagros’ main supervisor is Dr Cristina Muñoz at Universidad de Concepción 

UDEC-Campus Chillán (Chile). Milagros was hosted during her time at SAE by 

Roberto Calvelo Pereira while working in research related with her thesis on the use 

of biochar to sequester carbon in soils. Milagros conducted a detailed 

characterization of biochars obtained from contrasted farm wastes. Soil samples 

obtained from a field experiment studying the impact of these biochar on greenhouse 

gas emissions and soil properties when added to Volcanic soils were also analysed. 

The information gathered will contribute to Milagros’ thesis, helping to better 

understanding impact of biochar addition into Volcanic soils.  
  



 
  

Photo: (a) a smiling Milagros working with the Elementar analyser at SAE; (b) a 

nice photo of the field experiment on a Chilean Volcanic soil showing chambers for 

GHG emissions measurement; (c) Milagros and Cristina.  

Photo credits: Milagros Ginebra 

 

Canterbury 

 
Lincoln University 

Daniel Martin-Hendrie defended his PhD thesis today with 
participants attending via ‘Zoom’. The recommendation to the 
Academic Administration Committee was that Daniel be awarded 
his PhD, subject to minor corrections to his thesis. His thesis was 
titled “Liming effects on legume production and phosphorus 
availability in acid South Island hill and high country soils”. The PhD 
research programme was funded by The New Zealand Fertiliser 
Association. The supervisory team were Jim Moir, Derrick Moot, 
Leo Condron, Alistair Black and Nik Lehto. 

 
The PhD oral for Tihana Vujinović was held Monday night 18th 
May. ‘Zoom’ successfully facilitated Tihana, in Croatia, the NZ 
examiner on sabbatical at Wageningen University, Tihana’s 
supervisors and the convenor in Christchurch all meeting. The 
recommendation to the Academic Administration Committee was 
that Tihana be awarded the PhD, subject to correcting some 
typographical errors. 

 
Her thesis was titled “The quid pro quo of dissolved organic matter biodegradability 
in agricultural soils: investigations of quantitative and biochemical aspects” 
The PhD was a collaborative project with Plant & Food Research and Lincoln 
University. Tihana’s supervisors were 
Tim Clough (Lincoln), Niklas Lehto (Lincoln), Mike Beare (Plant & Food), Denis 
Curtin (Plant & Food). 
 



Yuan Li’s PhD oral was held on Monday night 11th May . Yuan 
zoomed in from Finland where he is doing a post-doc. The 
recommendation to the Academic Administration Committee was 
that Yuan be awarded his PhD, subject to correcting some 
typographical errors. His thesis was titled “Linking carbon and 
nitrogen dynamics to mitigate nitrous oxide and carbon dioxide 
emissions in irrigated grasslands”. The PhD was a collaborative 
project with Manaaki-Whenua Landcare and Lincoln University. 

Yuan’s supervisors were Tim Clough (Lincoln), David Whitehead (Manaaki-Whenua 
Landcare), and Gabriel Moinet (Manaaki-Whenua Landcare/ Wageningen 
University). 
 

 

Field trip to Lake Lyndon 28 February-1 March for the SCIE393: Advanced Field 
research class. 
 
Advanced field research is a course that utilises project-based learning. Half of the 
course is run with soil and water based projects, and half is run for ecology-based 
projects. Students work in groups to solve a real world problem, thereby building 
skills that they will use in a multidisciplinary environment as graduates. They also 
need to learn or refresh field skills like landscape assessment, soil pit digging and 
soil profile description, soil augering and transect work, which will help them in their 
project. Lake Lyndon, near Porters Pass, in the Canterbury high country is a perfect 
destination for the 3 day field trip. Comfortable accommodation, and most 
importantly (!) out of cell phone range makes this a trip where the students can really 
focus on the project, and build interpersonal skills. this year we had students from a 
wide range of programmes including B. Sci, B environmental management, plus 
study abroad students from U. Colorado. 
 
We also had a visit from a study tour group from NW Agricultural and Forestry 
University, Xianyang, China, guided by Henry Chau and Roger McLenaghen. Part 
of their trip was to experience the Canterbury high country ,and we put on the best 
weather for them. We also had current MSc. Student Julie Gillespie helping us in the 
field, and Dr. Josi Lopes-Mazzetto helping us with pedology and field skills. 
Fortunately the NWAFU tour group to Lincoln University were able to return safely 
to China in March, at the conclusion of their trip. Thank you to Henry for organising 
this tour from NWAFU. 



 

 

Manaaki Whenua – Landcare Research 

Level 3 fieldwork 

Impressions from soil sampling for the National Soil Carbon Monitoring (NSCM) 

project under alert level 3. The field team consisted of Veronica Penny, Hamish 

Maule and Fly, the dog. Photos supplied by Veronica Penny. 



 

 



Soil Sensors in the Living Room 

The lockdown could not stop Jagath Ekanayake, a scientist in Manaaki Whenua’s 

Soils & Landscapes team, working on an MBIE Endeavour-funded project called “Hill 

Country Futures” run by Beef + Lamb New Zealand Ltd. 

Jagath has been building all 120 sensors on his living room table. To test the first 

20-sensor network ahead of the lockdown being lifted, he has installed the 

directional antennae and logger for each sensor on his garden fence, while the 

sensors are stuck into his lawn. 

Read the full story on MWLR or Scoop. 

 
 

Protecting Versatile Land 

  
Environment Court Decision between Endsleigh Cottages Ltd, AL & JH 
Maurenbrecher and DJO & HA Evans (Appellants) and the Hastings District Council 
(Respondents) 
  
Decision released on 19th May 2020 by  
  
Environment Judge MJL Dickey  
Environment Commissioner IM Buchanan  
Environment Commissioner ACE Leijnen 
  
This proceeding involves two appeals arising from two separate applications for a 
subdivision consent.  
  
Background 

https://www.landcareresearch.co.nz/about/news/media-releases/soil-sensors-in-the-living-room-how-science-keeps-going-during-lockdown
https://www.scoop.co.nz/stories/SC2004/S00037/soil-sensors-in-the-living-room-how-science-keeps-going-during-lockdown.htm


The sites are located on the northern side of Raymond Road, which is near the small 
coastal settlement of Haumoana. The settlement is south of the Tukituki River 
approximately 12km south of Napier and 10km east of Hastings. Beyond the 
settlement and along the coastal margins to Clifton, sporadic settlement is 
interspersed with vineyards and a farm park. The Parkhill Farm Park is on elevated 
land on the south-western side of the Raymond/Parkhill intersection. This 
development has a rural-residential character, encompassing a total area of 73ha, 
in which there are 36 dwellings amidst grape vines and pasture. A small number of 
dwellings and building sites associated with the Farm Park front Raymond Road and 
the remainder of Raymond Road has a mix of lot sizes used for a variety of purposes, 
including pastoral farming, vineyards and horticulture, along with residential 
buildings.  
  

 
A soil map provided by Hastings Disrict Council of the Raymond Road area.  Both sides of 

Raymond Road are Soil 30.  The red lines identify the property boundaries in question 

  
The primary issue is whether the proposals are contrary to the relevant objectives 
and policies of the Proposed Plan and the overall strategy of both the Hawkes Bay 
Regional Policy Statement (RPS) and the Proposed Plan regarding lifestyle 
subdivision of rural land in the Heretaunga Plains sub-region. 
  
In determining that issue the question arose as to whether the appellants’ properties 
are versatile land as that term is defined in the Proposed Plan and/or whether they 
have productive potential.  
  
We will address the issues under the following headings:  
  
Versatile land  

• Are the appellants’ properties versatile land as that term is defined in the 
planning      documents or do they have productive potential?  

 



Plan provisions  
• Relevant regional and district plan provisions;  

• Are the proposals contrary to the objectives and policies of the Proposed 
Plan? 

  
Plan integrity  
Do any of the following matters apply so as to render the proposals so exceptional 
or unusual that issues of plan integrity or precedent do not arise if consent is 
granted?:  
 
(i) Whether or not the properties are versatile land.  
(ii) The recommendations of the IWG on the HPUDS 2010 review and the statements 
in HPUDS 2017 regarding the Raymond Road properties.   
(iii) Past Council decisions granting consent to subdivision/development in the 
Plains Production Zone.  
(iv) Characteristics that differentiate the properties from others in the area.  
 
NPS- UDC  

• Is this relevant to our consideration of these appeals?  
 
Protection of the Region’s versatile land and retention of the land-based productive 
potential of the Plan’s environment underpin the Plan’s approach in the PPZ.  
  
The definition of versatile land from the Proposed Plan is: 
  
Versatile Land  
In relation to the Heretaunga Plains sub-region, means contiguous flat to undulating 
terrain within the Heretaunga Plains Sub-region that acts collectively to support 
regional (and nationally) significant primary production and associated secondary 
services on the Heretaunga Plains, based around:  
  
a) An exceptionally high proportion of versatile Class 1-3 soils (comprising almost 
90%); or  
b) Class 7 soils that are internationally recognised as having very high value for 
viticultural production (comprising almost 7%);  
c) Its proximity to a cluster of national and international processing industries and 
associated qualified labour force; and  
d) Its proximity to the Port of Napier and other strategic transport networks providing 
efficient transport of produce.  
  
Maurenbrecher and Evans claimed that their properties are not versatile land. 
Endsleigh acknowledged that its orchard land is versatile land, but that the balance 
of the land is not. The versatile land on its property is proposed to be protected from 
subdivision. When addressing this issue, we refer to the appellants collectively but 
note that for Endsleigh the land we are referring to is the land on the upper terrace 
only.  
  
Evaluation  
We accept the evidence of Mr Hainsworth and others that the presence of an 
essentially impervious duripan at varying depths under the appellants’ land results 
in limitations to horticultural productivity due to poor drainage of the soil.  



  
It was not in dispute that duripans underlie around five percent of PPZ land, including 
around 200 ha in the Haumoana area. These Haumoana soils, including those 
adjacent to the appellants’ land on Raymond Road, support the production of high 
quality grapes. We had no evidence to suggest that the duripan underlying other 
land in the PPZ at Haumoana was, or was not, “undulating” as described by Mr 
Hainsworth.  
  
As noted in the JWS46 “there are wetness limitations across the wider Plains 
Production Zone”. Mr Hughes gave an example of this wetness limitation on the 
lower Endsleigh terrace, requiring extensive conventional drainage treatment to 
realise the productive potential of the land for apple growing.  
  
Dr Clothier promoted an option for treatment of the appellants’ land by mounding 
and alignment with the natural contour of the land for drainage. On his evidence this 
would allow the realisation of the productive potential of this land by establishing an 
adequate root zone above the water table and improving surface water drainage.  
  
We prefer the evidence of Dr Clothier that establishes this technique as a feasible 
and commercially viable option to overcome the production limitations of the 
appellants’ land in the same way as conventional drainage does elsewhere in the 
PPZ.  
  
Dr Clothier stated: 
  
Regardless of whether or not the lands of 52 and 80 Raymond Road (or 42 Raymond 
Road for that matter) fall within clause (a) of the District Plan’s definition of ‘versatile’, 
I am of the opinion that they are lands well suited for horticulture, as they have 
‘productive potential’ (Section 6.1 of the Plains Strategic Management Area), and 
they deliver valuable ‘life supporting capacity’ (Section 2.8 of the Rural Resources 
Strategy). The climate of the Hawkes’ Bay is superb for horticulture, and mitigation 
options are available to overcome some limitations as I discuss later in this evidence 
for the Raymond Road properties.  
  
We find that even though the permanent physical limitation (duripan) remains, the 
limitations of soil depth and effective drainage of the rooting zone of production  
  
We have found that the appellants’ land is versatile land. It can also be described as 
productive land. The strategies, objectives and policies to which we have previously 
referred are engaged by the proposals.  
  
The appeals are dismissed.  
   
 
 

Abstracts 

Effects of irrigation on soil physical properties in predominantly pastoral 

farming systems: a review 



John J Drewry, Sam Carrick, Veronica Penny, David J. Houlbrooke, Seth Laurenson, 

Nicole L. Mesman 

 

This paper reviews the effects of irrigation on soil physical properties, particularly 

soil water movement and storage, under predominantly pastoral systems.  Few 

studies address how irrigation impacts these in temperate climates, with very few 

studies under modern spray irrigation and intensive pastoral farming. Irrigation 

generally means intensive land use will occur. It is difficult to uncouple factors 

affecting physical conditions such nutrient cycling, land use, stock class, grazing 

management and animal treading. Irrigation (with associated increased land use 

intensity) tends to alter soil physical properties, changing them to be like soils formed 

under higher rainfall particularly in arid and semi-arid climates. Changes in physical 

properties under irrigation in temperate and sub-humid climates were more variable. 

Some studies showed increased available water capacity, while others showed no 

change.  Knowledge gaps include effects of irrigation intensification on soil physical 

properties under modern farm systems to improve process, management, spatial 

and temporal information. 

Drewry JJ, Carrick S, Penny V, Houlbrooke DJ, Laurenson S, Mesman NL. 2020. 
Effects of irrigation on soil physical properties in predominantly pastoral farming 
systems: a review. New Zealand Journal of Agricultural Research.  
https://doi.org/10.1080/00288233.2020.1742745 

 

Comparison of four learning-based methods for predicting groundwater 

redox status 
Friedel, M. J., Wilson, S. R., Close, M. E., Buscema, M., Abraham, P., Banasiak, L.  

(2020) 

 

Knowing the location where groundwater denitrification occurs, or by proxy the 

groundwater redox status (oxic, mixed, and anoxic), is valuable information for 

assessing and managing potential agricultural land-use impacts on freshwater 

quality. We compare the efficacy of supervised (Linear Discriminant Analysis LDA; 

Boosted Regression Trees, BRT; and Random Forest, RF) and unsupervised 

(Modified Self-Organizing Map, MSOM) learning-based methods to predict 

groundwater redox status in the agriculturally dominated Tasman, Waikato, and 

Wellington regions of New Zealand. Thresholds applied to regional groundwater-

quality samples provide redox status variables and learn heuristics constrained by 

these variables and applied to spatial factors (climate, elevation, geologic, hydrology 

soils, and well depth) identify optimal sets of regional predictor variables. A split-

sample approach is used to train and test the learning methods ability to predict 

redox status using the optimal predictor variables. Overall, the supervised methods 

demonstrate a prediction bias toward oxic conditions and inability to perform 

statistically well when using independent regional data; for example, consider kappa 

statistics for BRT (Tasman: 0.42, Waikato: 0.38, Wellington: 0.17), RF (Tasman: 

0.42, Waikato: 0.47, Wellington: 0.17 and LDA (Tasman: 0.46, Waikato: 0.32, 

Wellington: 0.17). By contrast, the unsupervised method performs statistically well 

when predicting oxic, mixed, and anoxic conditions and corresponding depths when 

using independent regional data; for example, consider MSOM kappa statistics for 



Tasman: 0.78, Waikato: 0.80, Wellington: 0.76. The unsupervised learning method 

provides the added benefits of being (1) able to combine predictions into 3D regional 

anoxic probability plots for interpreting the spatial influence of paleosols and 

groundwater flowpaths on redox status, and (2) readily extended to map 3D redox 

status across New Zealand and other countries despite data bias and sparsity. 

 

Journal of Hydrology 580: 124200. (https://doi.org/10.1016/j.jhydrol.2019.124200) 

 

 

Development of a national-scale framework to characterise transfers of 

N, P and Escherichia coli from land to water 
Srinivasan, M. S., Muirhead, R. W., Singh, S, K., Monaghan, R. M., Stenger, R., 

Close, M. E., Manderson, A., Drewry, J. J., Smith, L. C., Selbie, D., Hodson, R. 

(2020) 

 

A hydrological framework encompassing nitrogen (N), phosphorus (P) and microbial 

(E. coli) transfer from land to water was developed to provide a consistent and rapid 

approach for assessing the potential impacts of land activity on water quality in New 

Zealand. A flow partition approach was used to route precipitation via surface and 

subsurface pathways from land to water. The framework included a typology-based 

inventory that estimates annual yields of transportable N and P from land, a regional-

scale spatial layer that attenuates N in groundwater, and literature-based estimates 

of E. coli concentrations in surface runoff and artificial drainage. Application of the 

framework in four catchments highlighted the importance of local catchment 

knowledge of dominant hydrological processes that was needed to ensure flow 

partitions derived were a realistic representation of transport processes. While the 

approach was promising, additional refinements are needed to improve process 

representation (e.g. effects of groundwater lags) and ensure input data (e.g. soil 

attributes) have appropriate resolution to describe hydrological pathways. We 

contend that such a framework would provide a consistent and relatively rapid 

approach for identifying contaminant transfer pathways from land to water that can 

inform assessments of the potential consequences of land use change and 

intensification. 

New Zealand Journal of Agricultural Research. 

(https://doi.org/10.1080/00288233.2020.1713822) 

 

  

Achieving unbiased predictions of national-scale groundwater redox 

conditions via data oversampling and statistical learning 
Wilson, S. R., Close, M. E., Abraham, P., Sarris, T. S. Banasiak, L., Stenger, R., 

Hadfield, J. (2020) 

 

An important policy consideration for integrated land and water management is to 

understand the spatial distribution of nitrate attenuation in the groundwater system, 

for which redox condition is the key indicator. This paper proposes a methodology 

to accommodate the computational demands of large datasets, and presents 

https://doi.org/10.1016/j.jhydrol.2019.124200
https://doi.org/10.1080/00288233.2020.1713822


national-scale predictions of groundwater redox class for New Zealand. Our 

approach applies statistical learning methods to relate the redox class determined 

on groundwater samples to spatially varying attributes. The trained model uses 

these spatial variables to predict redox status in areas without sample data. We 

assembled the groundwater sample data from regional authority databases, and 

assigned each sample a redox class. A key achievement was to overcome the 

influence of sample selection bias on model training via oversampling. We removed 

additional bias imposed by imbalances in the predictor variables by applying a 

conditional inference random forest classifier. The unbiased trained model uses 

eight predictors, and achieves a high validation performance (accuracy 0.81, kappa 

0.71), providing good confidence in model predictions. National maps are provided 

for redox class and probability at specified depths. Feature importance rankings 

indicate that reducing conditions are associated with poorly-drained soils, and to a 

lesser extent, high hydrological variability, low elevation, and low-permeability 

lithology. These conditions are common in New Zealand's coastal and lowland 

plains, where artificial drainage is required to make land suitable for production. The 

spatial extent of reduced groundwater increases with depth, suggesting a shallow 

influence of soil infiltration or mobile organic carbon, and a deeper influence of 

lithological electron donors. Our model provides unbiased predictions at a scale 

relevant for environmental policy development and legislation. Identifying where the 

ecosystem service provided by denitrification can be utilised will enable spatially 

targeted interventions that can achieve the desired environmental outcome in a more 

cost-effective manner than non-targeted interventions. 

 

Science of the Total Environment 705:135877 14pp. 

(https://doi.org.10.1016/j.scitotenv.2019.135877) 

 

Predicting soil water balance for irrigated and non-irrigated lucerne on 
stony, alluvial soils 
Graham S., Laubach J., Hunt J., Eger A., Carrick S., Whitehead D. (2019) 

 

Efficient use of irrigation is essential for minimising environmental impacts of 

agriculture, particularly on stony soils which are vulnerable to nitrogen leaching. 

Models of soil water balance are essential tools for effective agricultural water 

management. Here we use the soil water flow model HYDRUS-1D to predict 

evaporation, total 1.5 m soil profile water content, and drainage at 1.5 m soil depth 

for irrigated and non-irrigated lucerne (Medicago sativa L.) on stony, alluvial soils in 

central South Island, New Zealand. Modelled estimates were compared against 

measurements of evaporation by eddy covariance, profile soil water content from 

soil moisture sensors, and drainage from lysimeters from 1 October 2016 to 1 July 

2018 at each site. Cumulative evaporation and drainage were within 4% of 

measurements and short-term variations were well predicted for non-irrigated 

lucerne. Under irrigation, modelled cumulative evaporation and drainage 

overestimated measurements by 6 and 24% respectively. This overestimation must 

be viewed within the context of uncertainties related to the measurements, 

particularly given non-closure of the measured water balance related to spatial 

https://doi.org.10.1016/j.scitotenv.2019.135877


variability and inherent biases in the measurement methods. Model inputs and 

concept are likewise sources of uncertainty. Total water content predicted for the 

1.5 m depth soil profile was 40–50% greater than the measured volume for both non-

irrigated and irrigated lucerne, although short term variations were well predicted, 

suggesting that further research is needed on estimation of soil hydraulic parameters 

which represent water storage in these stony, alluvial soils. Our results highlight the 

value of well-measured sites, such as those of the current study, for evaluating the 

quality of soil hydrological predictions. 

 

Agricultural Water Management 226, 105790.  

https://doi.org/10.1016/j.agwat.2019.105790 

  

 

Co-Pyrolysis of Maize Stover and Igneous Phosphate Rock to Produce 

Potential Biochar-Based Phosphate Fertilizer with Improved Carbon 

Retention and Liming Value 

  

Akinson Tumbure, Peter Bishop, Mike Bretherton, Michael Hedley 

School of Agriculture and Environment, Massey University, Tennent Drive, 

Palmerston North 4472, New Zealand 

  

  

A biochar product that can supply the phosphorus (P) needs of growing crops will be 

highly advantageous for smallholder farmers in acidic, P-fixing, and P-deficient soils. 

In this study, nonreactive Dorowa phosphate rock (DPR) from Zimbabwe was added 

to maize residue (stems + leaves) at ratios of 1:2, 1:4, 1:6, and 1:8 (w/w) and 

pyrolyzed at 450 °C for 30 or 60 min to produce a suite of biochar-based fertilizers 

(BBFs). The total phosphorus, carbon, and nitrogen retention, biochar yields, liming 

value, and the amount of citric-soluble phosphate for these BBFs were assessed. 

After 60 min pyrolysis residence time, the 1:4, 1:6, and 1:8 mixtures yielded at least 

26% more biochar yield, retained at least 43% more carbon, and retained up to 26% 

more nitrogen in the biochar compared to the pyrolysis of maize residues only. The 

citric soluble P of DPR increased up to 34 and 37% of the total P in the BBFs 

produced from the 1:6 and 1:8 DPR + maize mixes. This translated to more than a 

30% increase in citric-soluble P compared to the unamended DPR. The BBFs show 

promising potential for supplying the P needs of growing crops, with about 2.1 t of 

the BBF (1:6 initial mix) being needed to supply 40 kg of citric-soluble P. The alkaline 

BBFs (pH > 10.2) had calcium carbonate equivalent values that ranged from 9.19 to 

19.14 and are more suited for application to P-deficient, acidic soils. Glasshouse and 

field agronomic testing are recommended. 

    

ACS Sustainable Chem. Eng. 2020, 

https://doi.org/10.1021/acssuschemeng.9b06958  
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https://doi.org/10.1021/acssuschemeng.9b06958


Influence of liming induced pH changes on nitrous oxide emission, nirS, 

nirK, and nosZ gene abundance from applied cattle urine in allophanic 

and fluvial grazed pasture soils 

  

Neha Jha1,2, Thilak Palmada2
,
 Peter Berben2, Surinder Saggar2, Jiafa Luo3, and 

Andrew M S McMillan3 
1 Massey University, Palmerston North 4442, New Zealand 
2 Manaaki Whenua-Landcare Research, Palmerston North 4442, New Zealand 
3 AgResearch, Hamilton, New Zealand 

  

The influence of soil pH changes by liming on denitrification and denitrifier gene 

abundance under different biogeochemical conditions by amending two contrasting 

soils with water, cattle urine (600 mg N kg-1 soil) and urine + dicyandiamide (DCD) 

(10 mg kg-1 soil) and incubating at 10ºC and 15ºC was evaluated. Liming increased 

N2O emission, denitrification rate and denitrifier gene abundance in both soils. The 

increase in N2O and denitrification with liming was higher in fluvial soil (24% increase 

in N2O and 22% increase in denitrification) than in allophanic soil (16% in N2O and 

19% increase in denitrification). There was more N2O coming from urine applied to 

limed soil than that from urine to un-limed soil. Addition of DCD with urine reduced 

both N2O emission and denitrification; the reduction was greater in limed soil than in 

un-limed soil. Results of quantitative polymerase chain reaction (qPCR) of bacterial 

denitrifier genes (nirS, nirK, and nosZ genes) indicate that liming induced soil pH 

changes increased denitrifier gene abundance and caused more complete bacterial 

denitrification in urine-amended soils. These results suggest that liming grazed 

pasture soils induces complete denitrification, which may mitigate N2O emissions. 

N Jha, T Palmada,
 P Berben, S Saggar, J Luo, A M S McMillan. 2020. Influence of 

liming induced pH changes on nitrous oxide emission, nirS, nirK, and nosZ gene 

abundance from applied cattle urine in allophanic and fluvial grazed pasture soils. 

 

Biology and Fertility of Soils, 2020, http://link.springer.com/article/10.1007/s00374-

020-01460-1 

 

 

Fluorine and white clover: Assessing F's impact on Rhizobium 
leguminosarum 

Thangavelautham Geretharan1,2, Paramsothy Jeyakumar1, Michael Bretherton1, 
Christopher W N Anderson1 
1 School of Agriculture & Environment, Massey University, Palmerston North 4442, 
New Zealand 
2 Faculty of Agriculture, Eastern University of Sri Lanka, Chenkalady 30350, Sri 
Lanka 
  

The soil fluorine (F) concentration in New Zealand agricultural soils has increased 

over time as a direct result of the widespread application of phosphate fertiliser to 

land. Elevated soil F concentrations may potentially harm soil microorganisms which 

are important for nutrient cycling and soil formation. Rhizobium leguminosarum is a 

nitrogen‐fixing soil bacterium that is a fundamental component in New Zealand 

http://link.springer.com/article/10.1007/s00374-020-01460-1
http://link.springer.com/article/10.1007/s00374-020-01460-1


legume‐based pastoral farming. Any impact of F on Rhizobium leguminosarum 

would have an adverse effect on New Zealand pasture production. In this study, F 

toxicity to Rhizobium leguminosarum was examined as a first step to develop F 

guideline values for New Zealand agricultural soils. Pottle‐based experiments were 

conducted to examine the effect of the F− ion on Rhizobium‐white clover symbiosis 

by observing nodule morphology and growth. Results indicate that IC10 

(F−concentration that causes 10% inhibition of Rhizobium respiration) values for F− 

toxicity to Rhizobium leguminosarum were higher than 100 mg F− L−1. Significant 

morphological changes occurred when Rhizobium was exposed to fluoride 

concentrations of 500 mg L−1 and 1000 mg L−1. Both Light and TEM micrographs 

confirmed that the Rhizobium leguminosarum‐white clover interaction was not 

influenced by F− concentrations under 100 mg L−1. The toxic F− concentration for 

Rhizobium leguminosarum determined in this study is orders of magnitude higher 

than the F− concentration in New Zealand agriculture soils under ‘normal conditions’. 

There appears to be no indication of imminent risk of soil F to Rhizobium 
leguminosarum. 
 
Journal of Environmental Quality.2020: https://doi.org/10.1002/jeq2.20089 

 
 

Conferences and papers invited 

Risks and Benefits of Pasture Irrigation 
https://www.mdpi.com/journal/applsci/special_issues/risks_benefits_pasture_irrigation 

Papers are invited for this special issue.   
 
Pasture systems are highly complex, involving interactions between pasture growth, 
animal intake, irrigation management, soil water dynamics, plant nutrient dynamics, 
environmental constraints, and integrated management systems. Climate variability, 
groundwater depletion, and environmental protection are putting pressure on the 
sustainability of irrigation in pasture systems. To face these challenges, the irrigation 
industry must develop and adopt innovative technologies and management 
practices that optimize economic outcomes, while also minimizing environmental 
impact. Innovative irrigation technologies and management may enhance 
agricultural water use efficiency and production, while decreasing the water demand 
and quality issues. I am very pleased to invite you to submit manuscripts to this 
Special Issue entitled “Risks and Benefits of Pasture Irrigation”, 
assessing current challenges and offering improvement approaches and 
opportunities for future irrigation under pasture systems. 
 

Eurosoil 2020 - 20th anniversary of the European 
Confederation of Soil Science Societies 
Eurosoil 2020 has been postponed and will take place in Geneva (Switzerland) in 
23-27 August 2021.. As the conference of the European Confederation of Soil 
Science Societies (ECSSS), Eurosoil is the soil voice of Europe. Eurosoil 2020 aims 
at tackling among others the environmental, social, economic and public policy goals 
related to / impacting soil use and services.  In line with the Eurosoil2020 theme 

https://doi.org/10.1002/jeq2.20089
https://www.mdpi.com/journal/applsci/special_issues/risks_benefits_pasture_irrigation
https://eurosoil2020.com/


 

“Connecting People and Soil”, the conference program will be structured around 
selected Sustainable Development Goals (SDGs) of the United Nations.  
https://eurosoil2020.com/ 
 

Soils, Investing in Our Future  
Soil Science Australia and the New Zealand Society of Soil Science  
Nov 29 – Dec 4th 2020 
 
On behalf of the Soil Science Australia and the New Zealand Society of Soil 
Science Joint Conference Committee, we are excited by the number of 
submissions that have already been submitted. Nevertheless, due to high demand 

for extension requests, we are pleased to extend the deadline for abstracts until 
Sunday 14th June. 
https://www.soilscienceaustralia.org.au/2020-joint-conference/ 
 
 

Deadline....... For the August 2020 issue of Soil News is 
Friday 21 August. 

 
We are the New Zealand Soil News: 
Editor Gina Lucci – gina.lucci@agresearch.co.nz 
 Secretarial: I Vanderkolk – isabelle.vanderkolk@agresearch.co.nz  
Correspondents: T. Caspari, Landcare Research (Lincoln); C Smith, Lincoln 
University; R Calvelo, Massey University; J Drewry, Landcare Research, 
(Palmerston North); S Lambie, Landcare Research (Hamilton); D J Lowe, Waikato 
University; M Taylor, Environment Waikato (Hamilton); S Laurenson, AgResearch 
(Lincoln); M Dodd, AgResearch (Palmerston North); J. Clague, Lincoln Agritech  
(Hamilton); R Gillespie, Plant & Food Research (Lincoln); G Lucci, AgResearch 
(Hamilton); R Gentile, Plant & Food Research (Palmerston North); S Smaill, Scion 
Research 
 
 
 

https://eurosoil2020.com/
https://www.soilscienceaustralia.org.au/2020-joint-conference/

