




































































gradient down the first 15 cm of the profile. Coad et al. (20 l 0) reported greater differences in 
Olsen P at 0-7.5 cm of approximately 15% on average compared with 0-1 0 cm depth. While 
either depth provides suitable data for assessing the P status of so ils, users should consider 
these differences in values when inteqxeting between the SOE and industry soil monitoring 
methods. 

The effect of sieving before drying was not consistent compared to the hand removal of roots. 
There may be several factors impacting on the Olsen P result including effects of the roots 
themselves on the adjacent soil and how much this soil is removed with the roots (e.g. roots 
depleting P in the immediate vicinity of the root, root extrudes extracting P, transfer of P 
from less bioavailable pools; Schachtman et al. 1998). The variability in the data suggests a 
number of unaccounted for processes and/or the amount of soil removed with roots varied. 
Spatial variation may also be a factor. 

Some caution should be applied with our preliminary results given sample sizes, limited 
range of soil orders and some variation on methods. For one of the studies, bulk density 
measurements at 0-7.5 cm were used to help evaluate Olsen Pat 0-10 cm so some caution 
should be applied. While we attempted to minimise variation, and have a range of soils, there 
is a potential risk of type I or II statistical errors. Further research is recommended to quantify 
and minimise errors associated with re-sampling, depth and spatial variation. It may be 
helpful to also quantify dried sample weights and volumes for each method. Further research 
is recommended to evaluate the implications between some of the methods in this paper. 

There are other aspects of soil quality that users should be aware of but one is only briefly 
mentioned here , as these are beyond the scope of this paper. For example, gravels and stones 
are a soil property affecting measurements such as Olsen P. Rajendram et al. (20 l l) showed 
that the exclusion of the gravel fraction prior to analysis (common laboratory practice) would 
have lead to higher Olsen P recommendations required to maintain maximum pasture 
production. Testing the soils with gravel was more representative of the original sampled soil, 
particularly if the soils contain large amounts of gravel. The exclusion of gravel will also 
have implications on other chemical tests in the soil. Greater losses of P may also be likely in 
gravelly soils so the percentage of stones> 2 mm should also be considered. 

There are other considerations for further research or comparison. There is also need for 
investigating the effects of gravimetric, volumetric and other laboratory methods on other soil 
quality indicators, and whether assumptions and methods from earlier studies and methods 
are still used routinely today. The use of near infrared reflectance (NIR.) techniques and other 
new technologies are likely to mean other differences in methodology such as for organic 
matter and nitrogen measurements. There is also likely to be scope for potential util isation of 
extensive industry results to help characterise the state of the environment and reporting to 
aid resource management, so this should be investigated. 

Conclusions 
From our investigations we conclude that there are some key differences in soil quality 
monitoring approaches in New Zealand. 

• Many commercial laboratories and some researchers measure and report Olsen Pon a 
volumetric basis. New Zealand fertiliser industry guidelines for Olsen P are measured 
on a volumetric basis. For simplicity, units have not always been reported. Some 
research laboratories and researchers measure and report Olsen P on a gravimetric 
(weight) basis. 
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• Preliminary results and analyses show that Olsen P data on a gravimetric basis is 
different from Olsen P data on a volumetric basis. [n some cases variation can be wide 
particularly with soils of low bulk density. The variation between the methods can 
increase with decreasing bulk density or as bulk density moves away from 1 g/cm3

. 

• Comparing volumetric and gravimetric results on an equal basis requires correcting 
data for undisturbed bulk density, but results can be variable. 

• When bulk density was used to convert measured volumetric and measured 
gravimetric values that were conve1ted to an equivalent volumetric basis using 
undisturbed bulk density, median values differed by about one third. 

• Sample depth (0-7.5 or 0-10 cm) had a small effect on Olsen P. 

We recommend 
• that users of soil quality data pay careful note of the units for results reported by 

laboratories and for interpretation of data such as subsequent comparison with 
guidelines; 

• that where needed clear statements are reported for use of conversion methods; and 
• that the differences in methodology are taken into consideration for resource 

management decisions, when developing policies such as for managing to limits for 
freshwater management, and when interpreting soil quality data and monitoring 
programmes. 
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Julia Beijeman 
After completing a Bachelor of Forestry 
Science, Julia worked in biosecurity 
with the Canterbury Regional Council. 
She was then a policy analyst with the 
Ministry for Primary Industries. Julia 
moved to Ho Chi J'vlrnh City, where 
she trained and worked as an English 
teacher, before going on to Western 
Australia, where she was Environment 
Policy Manager for the advocacy 
body. the Western Australian Local 
Government Association. "In all cases. 
it was about building relationships, 
communicating clearly, and delivering 
on what you said you would do." 

Julia describes her B+LNZ role as 
being "the translator and tour guide for 
farmers". "I translate policy language into 
plain English, so farmers do not have to 
read through thousands of pages. Then 
they can respond back to council in an 
informed way." 

And tour guide? Julia takes farmers 
on the submission process journey and 
helps them form their ideas. "If I do my 
10b properly, 1·11 hopefully do myself out 
of employment. Farmers wrll be doing it 
themselves:· 

Corina Jordon 
Corina came to B+LNZ ~fter nine years 
with Fish and Game, where she provided 
planning and freshwater ecology expertise: 
she later became the organisation's 
National Environmental Manager Corina 
has extensive experience working across 
government organisations and was heavily 
involved in the Land Water Forum. 

Over the years. Corina had worked 
alongside B+LNZ senior management 
and directors and liked their values and 
approaches to environmental policy. 

She has a Bachelor of Science, Honours 
1n natural resource management and a 
Master's in environmental management. 

Corina is enjoying engaging with 
farmers. "I see real strength in building 
farmer capacity and capability around the 
sustainable management of land and water 
resources to enable them to advocate on 
behalf of themselves and the sector." 

She believes that solutions lie with 
communities. and will be dependent on 
strong leadership from individuals. 
1nclud1ng farmers. 

"The biggest challenge of the 10b is ensuring 
success. Farmers have a voice and they are 
using it. but ultimately we need to see 
farmers· values reflected back 1n the policy .. 

USE OF OVERSEER 

In 2016, B+LNZ funded a review of 
Overseer's use and relevance for the 
sheep and beef sector-and some of 
the findings are already in place. B+LNZ 
is working with others to build industry 
capability in the nutrient modelling 
area. Efforts include developing nutrient 
budgets for the B+LNZ Sheep and Beef 
Farm Survey properties, producing 
a guide to streamline information 
collection and input into Overseer, and 
recommending research that will improve 
the model's accuracy. 

MOUNTAINS TO THE SEA 

The "From the Mountains to the Sea" 
environment pro1ect kicked off in early 2016. 

Backed by the B+LNZ Southern 
South Island Farmer Council. it involved 
three farms across Southland. The 
project aimed to show the value of farm 
environment planning and explore the 
challenges and opportunities associated 
with three very different farms in three 
very different catchments. 

A field day was held at each farm and 
regionally specific environmental topics 
were discussed. such as winter grazing, 
hill country cultivation, artificial drainage 
and stock exclusion form waterways. 

Through the field days, the three 
project farmers were able to share their 
experiences with the wider community. 
Their key message was that every farm 
has its own challenges and opportunities. 
and working through a B+LNZ Farm 
Environment Plan is a great way to identify 
and prioritise key on-farm actions. 

ENVIRONMENT CONFERENCE 

B+LNZ hosted its second Environment 
Conference in Wellington in December 2015. 

The two days involved 60 farmers and 
were designed to equip them with the skills 
and knowledge to negotiate sustainable 
land and water management regulations 1n 
their regions. Session topics included how 
to communicate the sector's environmental 
story effectively and the role of farm plans. 
rhe next conference is scheduled for 
February 2017 



Soil carbon offers unsung benefits 

Soil carbon, in the form of soil organic matter, has a number of widely recognized benefits fo r crop 

production. 

It is a slow-release form of key nutrients including nitrogen, phosphorus and sulphur that helps both 

plants and soil microbes to thrive. 

It can hold more water and release it as needed, helping protect crops from dry conditions. 

Organic matter helps stabilize the pH and acidity of soils. 

Carbon-rich soi l is darker than soils without it, so it warms more quickly in the spring. 

Organic matter binds soil particles together, much like glue, and makes soil less prone to erosion. 

It binds nutrient ions, such as potassium, calcium and magnesium, in the soil to prevent losses 

through leaching. 

Some of the organic material in soil humus is thought to act as plant growth stimulants. 

Soi l organic matter is a major part of the Earth's carbon cycle, and is thought to be twice as large as 

the plant and atmospheric pools . 

Organic matter also plays a major role in the ability of soils to tie up or absorb pollutants, where they 

can then be degraded by soil organisms. 

Source: prairiesoilsandcrops.ca 
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Carbon key to building resilience on farms 

Building soil carbon supports soil biota and makes for a healthier farming system 

By Laura Rance 
Editoria l Direcror 
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A healthy soil that's high in carbon con make your farm a more efficient user of nurrients. 

Published: November 21, 2016 
Crops 

• 1 comment 

t=armers often see themselves as feeding the world. but fa rmers attending t he Organic Connections conference here 
recently were told the first step towards that goal is feeding the "starving and homeless" micro-organisms in their 
soil. 

"Your job is to feed them and maintain their habitat,'' Kristine Nichols. the chief scientist 
with the Rodale [nst itu te told fa rmers attending the Organic Connections conference Nov. 
3 in Regina. 



Kristine Nichols 

"There are 10 billion organisms and aU they need from you is food and a place to live." 

The Rodale Institute, based in Pennsylvania. has been researching organic farming systems 

since 1947. Much of its recent work has focused on reducing or eliminating tillage in organic 
systems. 

Nichols said finding ways to add cacbon is key to building resiliency into farming systems. 
"Soil is your most important resource, if you don't feed it, it's not going to feed you ... 

She said evidence is showing the cost of farming rises as soil quality declines. "Wl)at's 

happening is the amount of nitrogen that is needed is actually going up. It takes more nitrogen today to growa 
bushel of grain than it did in 1960:· she said. "The reason is, we have decoupled the system from biology." 

Nichols, a soil microbiologist, said adding cover and green manure crops 

and reducing tillage can help restore the diversity of organisms within 
the soil. which in turn improves its ability to nourish crops and 
efficiently use water. 

She is suggesting farmers shift their focus from using high yields to 
measure the success of their farming system to focusing on high carbon. 

The balance between carbon and available nitrogen can be improved by 

using different combinations of crops, rotations and including perennial 
legumes in the mix. 

But there are no shortcuts or "bug in a jug" farmers can buy to accomplish that goal, she warned. "If you can afford 
to go out and do that, then you can afford to change your system. There is no immediate gratification." 

Nichols said the biological webs beneath the surface are "incredibly elegant" and easily destroyed by tillage 
operations. ff farmers do till. they need to provide an environment that allows those networks to reform as quickly 
as possible. 

So,I Conserv;rnon Council o f Canad,1 
SUMMIT ON 

CANADIAN SOIL HEALTH 

Augu~c 22-23. 20 I 7 
D eltl Hoto:I Guelph, Ontario 

nutrients. 

Nichols told farmers it's impossible for her to advise them on which 

cover crop mixes are best because soils in different areas and in 

different phases respond differently. There is no one single recipe that 
will work for all, rather principles that can help guide their decisions. "It 
takes time. patience and thought." 

Two of those principles include including perennials and livestock. 

"Overall. as far as helping build biologically healthy soil, having a 
perennial phase in the system is really important." she said. 

Livestock is also an asset when attempting to build an integrated 

approach to improving soil biology because it is adept at recycling 

The three-day conference attracted about 150 farmers. 

This article was originally published on OrganicBiz.ca. 
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WAIKATO VALLEY AUTHORITY 

AGREEMENT made the {;2_ ~ DAY OF ~ ~~--- 19 't? 3 
BETWEEN THE WAIKATO VALLEY AUTHORITY constituted under c aikato Valley Authority Act 1956 
(her'ei11~fter called "the Allthority") of the one part AND Gordon Ger al Shane Fleming of Glen Murray 

farmer as to the land first mentioned and Kitemoana Station Limited at Pul<.ekohe as to 
the land secondly mentioned. 

(hereinafter called "the 0"11cr"} of the other part WHEREAS lhc owner is the rcgis1ercd proprietor of an e:,tatc in fee simple/or leasehold in the land 
described in the lirst schedule hereto (hereinafter called 1hc "said land") AND WHEREAS pursuant to se<:1ion 30 of the Soil Conservation and Ri,·ers 
Control Act 19'11 the Authority is authorised to make payment a.s grantor to the owner for 1he purposes spcdlicd in this agrccmcnl. 

NOW TH[S AGREEMEl'<T WITNESSETH that it is hereby agreed and dedarcd by and belwc.!11 the par1ies hereto a., follows: 
I. !N consideration or the payment or a grant by way or a subsidy at the rate or rate\ 1et out in the sa:ond 1<:hedulc hereio paid or credited to him by 
the Authority the owner within or throuihout (as the case may be) the sp,,;ilied periods in the second schedule will carry out to the ~tisfaction of the 
Auihority the works and requirerncncs set out in the second schedule. Alternatively by agrc,:rncm all or some of the works sp<cified in Part V or the 
second schedule may be carried out by the Authority and in this event and upOn being advised of the amount the owner will forthwith pay his $hare of 
the -est of such works to the Authority unless prior arrangemem is made to pay such share by instalments in which case the said share together with a 
share at the same rate or rates of any e5ca)a1ion of costs shall be paid by lhc owner in . ·.annual instalment~ the ftrst of 5uch 
i05talments of I<> he paid on or bcfor day of . . . . . . . . . . 19 

2. UPON completion of the "·orks to the sati1faetion of the Authority within the period 111<-cified in Part I of the second schedule the Authority shall 
pay or credit to the owner a gralll by way of a subsidy at the rate or rates set fonh in Parts 1 and V of 1he second schedule. 

3. THE OWNER throughout the currency of this agrcemcm shall permit the Authority by its officers, scrvams and agents ar all reasonable 1imcs to 
enter upon the said land for the purpose of in5pccting the same and 10 ascertain whc1hcr the owner ha., complied with his obligations hereunder. 

4. IF the owner howsoever makes default in complying with any of his obhgatioru under this agreement, the Authority by notice in wri ting deli,·ered to 
or posted by registered past to the owner specifying 1he default may either at the sole option of the Authori ty require him to repay 10 the Authority all 
subsidies paid or credi1ed co him or such proportion thereof as the Authority shall stipulate or "'ithin one calendar month after receipt of such no1icc to 
remedy such default in .,uch manner as the Authority may therein require; ar,d if fol!o,.ing receipt of such notice ttlc owner fails \\ithin one calendar 
month thereafter to comply 1>ith the requircmenis thereof it shall. be lawful for (but not obligatory on) the Authority by irs servants, agents or 
contractor; to enter upon the land describ<.'CI in the rirst schedule hereto and carry out all works necessary to secure compli.ince "i th the requirements of 
such notice and rcc.wcr from 1hc owner the cosr of so doing by action at law or othcf\\i1e: 

5. ALL. the provisions of Sc<.1ions 30 and JOA of the Soil Conservation and Rivers Control Ac1 1941 shall ap11!y to this agreement and in particular the 
owner agree1 that i1 1hall run at law with the land against the title to which it is registered so a\ 10 ,mpase on present and future owners of the land an 
obligation to observe and pcrfonn the agreement dwing their occupancy of 1hc said land. 

6. MAll'fTENANCE of all works and requirement.< set out in Pan.; It and V of the second s~hedule shall be the sole responsibility of th( owner to do 
and provide the cost thereof "ith the exception of any specilied items in Par1 IV of the sc.:ond ~hcdule which may attract a maintenance grant. 

:;:=-~~7 
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Sccrctary: 

THE FIRST SCHEDULE 
Description of Land: 

FIRST: all of that l and in the South Auckland Land District comprising 183.7019 
hectares being Lots land 2, DPS 11913 and being all of the land in Certificate 
of Title lOA/48 and 

SECONDLY : all of that land in the said land district comprising 645.0891 hectares being 
Sections 1 and 4, !Hock VI, Aw_aroa survey District, LOt 1, DPS 886 3 o1nd 
Lot l, DPS 16924 and being all o f the l and in Certificate of Title 915/117, 
llA/654 and lSA/417. 

AG H463624 Agreement '\ 
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TI-JE SECOND SCHEDULE 

PART I 

ft isl!'grltd that the conservation works as set out in Parr V and described on the plan endorsed or all ached subjccl lo ~uch amendments as n1ay 
be murually agreed upon in writing by the owner and the Authority will be carried through 10 completion over a period or five 
years and the raic or grant applicable 10 initial capical works shall be 60 % Grant 40 % Owner. 

PART fl 

WORKS AND SPECIFIED 
REQUIREMENTS PERIODS CONDITIONS 

fencing 

Tree Plan1ing 

Croisings 

Structures 

General 

Stocking 

Sundry 

PART lll 

For ---years 

For 99 years 

For ---years 

For --- years 

For ---years 

For ---years 

for --->·ears 

To be cons1rue1ed and maintained in srockproof condition except that r(newal of fer1ces 1hall be as set 
out in Part Ill of chis agrccmrnl. 

To apply such silvicultural practices as the Authority deems necessary 10 ensure 1ha11hc trc..'S are kepc in 
good condicion. Mature er~ may be utilised with the approval of the Authority, but shall ~ re
established with approved spe,.ies by and ar the cost of the owner. 

To be constructed and maintained so a.snot to obstruct nom1al and flood flows or 10 allow srock access 
to areas retired from granng, this requirement also applies to exi~cing crossings or those relocated wi:h 
rhe consC111 of rhc Authority. 

To be maintained a.s dearn:d ne<.-essary by the Authority, 

No building to be ere<:led or cultivation, agriculruraJ <Topping, soil removal or ocher wipre,;cribed l;llld 
use to be undertaken in areas fenced out for conservation and coloured green on plan. 

No stock co be gra.ud in areas fenced our for conservation and coloured green on plan_ 

For details see sheet ill.5encd. 

Mainm1ance is <kfi11cd a5 the acti,itics 10 maintain soil co11serva1ion work~, existing or established undcr this agr~men1, being the care or irees. 
plan1~1io11s, pt0l1Xtio11 forest areas. vegetario,1 ,-s1abli~h,'CI or protc:ctro dircccly for rhe mitigation of spa:ilic erosion and any additional work carrying 
capital subsidy as detailed ahovc, ind ud1ng water supply reticulation, rircbr<-aking and bridges. 

In addirion ic includes subsequent replanting or ,.,iJow layering, th~ spraying or clearing of undesirable vegetation in channels, gullies, warerways and 
contour works, planted srrong points being kepi in good order, togelher i.ith repair, as n~r:ssary to numes, conduits. strucrures, cul, erts, floodgates, 
fent-cs and acce15 cracks. 

When fem;cs are due for renewal and providing proper main1enaI1ce has be,:n done as and when required such fence renewal will be subsidised al the 
rates the!\ applicable. 

PART IV: 

Fencing 

PlantillK 

PART V: 

Work,: 
SUMMARY OF WORKS 

Pole p l anting and drainage of earth flow areas, open space pol e planting of other 
erodable areas and pair planting of isolated eroding gullies . 

Estimated Costs: 

Subsidy 
Local Share 

CCI 2050 

60% 
40% 

Pole planting 1800 3m poles@ $5 

Drainage 200m - machine hire 3 hours@ $50 

Service Fee 25% 

$6,862 
$4,575 

$ 9,000 

150 

2,287 

$11,437 

RICE Pf'UNT 
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WAIKATO VALLI-.Y AUTHORll Y 

Land Improvement Agreement 

I hcr~h) cc11ify 1ha1 1hi~ a!(recmcni is th~ duplicaic of a Land 
lmprovcmcni Agrcemem :u1d I apply for rcgis1ra1ion against 1hc land 
dcscrib<.-d in rhc Isl schedule hcrc10 and certify ii is one thar may be 
rcgisrcrcd under &-c1ion JOA Soil Conservarion a d Rivers Conrrol Act 
19-11. 
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Yours sincer' \ 

- - Signature Dale 
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