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The phosphorus (P) in most phosphate rocks (PR) is 
not plant-available – it must be chemically treated with 
acid to convert the P into a plant available form. In 
New Zealand this is done by treating carefully chosen 
PRs with sulphuric acid, making water soluble P plus 
soluble sulphate S. However, it was realised in the early 
1990s that some PRs were sparingly soluble – they 
did not require treatment with acid to make the P plant 
available. Thus, the idea of direct application Reactive 
Phosphate Rocks (RPR), by-passing the need for any 
manufacturing. 

Reactive Phosphate Rocks were introduced into the  
New Zealand fertiliser market in the mid-1980s, 
coinciding with the removal of fertiliser subsidies. At 
this time it was claimed that they were cheaper than 
superphosphate, as a source of P, and that they were 
agronomically equivalent to super – in other words a 
kg of P from super was equivalent to a kg P for RPR. 
They were strongly promoted by new, emerging start-up 
companies, and enthusiastically purchased by farmers. 

I was at the time the National Science Leader of the 
Soils and Fertiliser Group in the old Research Division of 
the Ministry of Agriculture & Fisheries, which morphed 
in 1992, into the Crown Research Institute (CRI) called 
AgResearch. As a measure of the interest in RPRs at 
[OPZ�[PTL��P[�PZ�PU[LYLZ[PUN�[V�YLÅLJ[�[OH[�HIV\[�����VM�
the Group’s annual R&D budget was directed towards 
research on RPRs. It was a big deal. 

Initially we – most soil scientists - went along with the 
early RPR narrative. We had no research data at the 

THE REACTIVE PHOSPHATE ROCK (RPR) STORY

time to say otherwise. But as our research developed a 
KPќLYLU[�ºZ[VY`»�LTLYNLK��

It was true that on a total P content basis RPR P 
was cheaper than the P is super. But as the science 
emerged it became increasingly clear that RPRs were 
not agronomically equivalent to soluble P fertilisers, such 
as super. As things turned out it became a complex 
knot to unravel.

:VTL�VM�ÄLSK�[YPHSZ��JVTWHYPUN�979Z�^P[O�ZVS\ISL�7�
fertiliser, were laid down on soils which had an adequate 
soil P status initially, in other words these sites were 
not initially P responsive to P fertilisers and hence it 
appeared that RPR was as good as soluble P! This of 
course masked the slow release nature of RPRs. It took 
many years of experimentation to discover that the P in 
RPR was indeed slow release and that it took about 4-6 
years for annual applications before RPR “caught up” 
with soluble P. 

There was a further complication. It was realised that 
the main RPR we were testing (Sechura) contained 
TVS`IKLU\T��4V��HUK�[OH[�ZVTL�VM�[OL�ÄLSK�[YPHS�ZP[LZ�
^LYL�4V�KLÄJPLU[��0U�V[OLY�^VYKZ�ZVTL�VM�[OL�WHZ[\YL�
response we attributed to RPR was indeed a Mo 
response! 

As the research continued it also became apparent 
that not all RPRs were agronomically the same. Trials 
^LYL�\UKLY[HRLU�JVTWHYPUN�979�MYVT�KPќLYLU[�ZV\YJLZ�
around the world. Sechura an RPR from South America 
(Argentina) was consistently the best and our research, 
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IV[O�PU�[OL�SHI�HUK�PU�[OL�ÄLSK��ZOV^LK�[OH[�P[�KPZZVS]LK�
H[�HIV\[�����WLY�`LHY��;OPZ�^HZ�[OL�JH\ZL�VM�[OL�ZV�
JHSSLK�979�SHN�LќLJ[�VM�����`LHYZ�¶�L_WYLZZLK�KPќLYLU[S`�
it took about 4-6 years of annual applications before 
Z\ѝJPLU[�979�YLZPK\LZ�I\PS[�\W�PU�[OL�ZVPS��Z\JO�[OH[�
[OL�WVVS�VM�WSHU[�H]HPSHISL�7�^HZ�Z\ѝJPLU[�[V�THPU[HPU�
pasture production. Other RPRs, some from North 
Africa and from USA were not as reactive. 

:VTL�979Z�OHK�H�SPTPUN�LќLJ[�HUK�[OPZ�^HZ�Z[YVUNS`�
promoted as another good reason for using RPR. The 
advertising patter was obvious – soluble fertiliser like 
super, were made by reacting phosphate rock with 
sulphuric acid, as discussed, to produce plant available 
P. It was not a great leap in faith to assert that super 
^HZ�IHK�ILJH\ZL�P[�HJPKPÄLK�[OL�ZVPS�^OLYLHZ�979Z�
^LYL�NVVK�ILJH\ZL�[OL`�OHK�H�SPTPUN�LќLJ[��6UJL�HNHPU�
it took some time to unravel the knot.

It turned out that, while some RPRs contained liming 
TH[LYPHSZ��[OL�HTV\U[Z�^LYL�ZTHSS��PUZ\ѝJPLU[�[V�OH]L�
HU`�WYHJ[PJHS�LќLJ[�VU�ZVPS�W/�^OLU�979�^HZ�HWWSPLK�H[�
normal rates. 

The super-acid link also required attention. 

It is true that in the early days of super manufacturing in 
5A���^L�HYL�IHJR�VU�[OL�� ��Z���[OL�KLTHUK�MVY�Z\WLY�
^HZ�Z\JO�[OH[�[OL�WYVK\J[�^HZ�UV[�WYVWLYS`�ºJ\YYLK»�
– the chemical reaction between the PR and the acid 
was not complete and hence they contained some 
ºMYLL�HJPK¹��;OPZ�^HZ�WYVISLTH[PJ�ILJH\ZL�PU�[OVZL�
days super was sold in jute bags, which rotted over 
[PTL��;O\Z��P[�^HZ�UV[�KPѝJ\S[�[V�ILSPL]L�[OH[�Z\WLY�^HZ�
acid and by extension was not good for soil biology. 
This myth persists today even though these days, with 
PTWYV]LK�THU\MHJ[\YPUN��Z\WLY�JVU[HPUZ�]LY`�SP[[SL�ºMYLL�
acid’. 

The introduction of RPRs also required us to do more 
research on the nutrient sulphur (S). Most NZ soils 
require S as well as P. Super contains S and hence 
in most circumstances if super was applied to meet 
[OL�ULLK�MVY�7��[OPZ�HSZV�ZH[PZÄLK�[OL�ULLK�MVY�:��979Z�
contain no S and hence S had to be added and the only 

way of doing this was to mix elemental S in with the 
RPR. Easy? No!

Elemental S is not water soluble and must be broken 
down (oxidised) by bugs in the soil to become plant 
available. This biological reaction takes time and 
depends, among other things, on the particle size of 
the elemental S and the soil temperature. Thus, further 
research was required to determine the optimal particle 
size for our NZ conditions. 

Looking back, some very good research was conducted 
V]LY�[OL�WLYPVK�� ���[V�[OL�SH[L��  �Z�[V�\UYH]LS�
the RPR-elemental S knot - to understand the basic 
chemistry and agronomy. At its peak RPRs and RPR-
KLYP]H[P]LZ�THKL�\W�HIV\[��������VM�[OL�MLY[PSPZLY�
market. Today the market is much diminished – the 
bubble has burst. Some farmers discovered at their 
cost what the science was showing - RPRs were not 
as good as was initially thought, relative to super. Also, 
979Z�HYL�UV^�WYPJLK�Vќ�[OL�THYRL[�LZWLJPHSS`�[HRPUN�
PU[V�HJJV\U[�[OL�SHN�LќLJ[��;OLPY�\ZL�PZ�SHYNLS`�SPTP[LK�
to the organic farming sector and to those few who 
have not taken on board the science or otherwise 
continue to believe that RPRs have a role to play in this 
environmentally sensitive time. 

In this regard some recent research has provided 
LUJV\YHNLTLU[��0[�OHZ�ILLU�MV\UK�[OH[�7�Y\UVќ�JHU�
be reduced by using slow release RPR, compared to 
ZVS\ISL�7��/V^L]LY�[OPZ�LќLJ[�VM�979�SHZ[Z�MVY�VUS`�
about 4 months following application, thereafter the 
HTV\U[�VM�7�Y\UVќ�PZ�[OL�ZHTL��0U�HU`�JHZL��UL^�979�
like products have been introduced to the market to 
meet this need and, it is now realised that the amount 
VM�7�Y\UVќ�PZ�KL[LYTPULK��PU�[OL�SVUNLY�[LYT��%������
months), by the soil P status (Olsen P) and not the type 
of P product applied. 

Reprinted with permission from Country-Wide
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PARADIGMS

According to Google “A paradigm shift is a fundamental 
change in the basic concept and experimental practice 
VM�H�ZJPLU[PÄJ�KPZJPWSPUL�¹�;OL�YLHSPZH[PVU�[OH[�[OL�LHY[O�
is not at the centre of our solar system was a paradigm 
shift. So too the understanding that the earth was not 
ÅH[��;OPUNZ�[PJR�HSVUN�MVY�ZVTL�[PTL�HZ�¸UVYTHS¹�HUK�
then something happens – a new discovery for instance 
– and the whole way we look at things changes. Our 
paradigm shifts.

I witnessed one of these moments recently listening 
to an American physicist, Dr Tom Sheahen, talking, 
in particular, about the greenhouse gas methane. His 
conclusion, based on recent fundamental research by 
Wijngaarden and Happer, was clear: When compared to 
the other GHGs i.e. water and carbon dioxide - methane 
is irrelevant!!!! Relative to the thinking behind He Waka 
eke Noa, which is based on IPCC models, this is a 
paradigm shift. The belief that methane has any practical 
HќLJ[�VU�[OL�LHY[O»Z�[LTWLYH[\YL�PZ�MHSZL�HUK�[OLYLMVYL�
taxing methane is irrelevant.

Step back a little. The earth absorbs and emits energy 
from the sun. In the absence of Green House Gases 
(GHGs) the emitted energy would pass through the 
atmosphere out into space. But some of this energy 
is absorbed by the GHGs (water, carbon dioxide, 
methane and nitrous oxide) and then re-emitted in all 
directions, some coming back to earth and warming 
P[��;OL�UL[�LќLJ[�VM�[OPZ�JVTPUN�HUK�NVPUN�VM�LULYN`�PZ�
[OH[�[OL�[LTWLYH[\YL�VM�[OL�LHY[O�PZ�HIV\[������KLNYLLZ�
centigrade. Without these GHGs it would be about -18 
KLNYLLZ�*��./.Z�RLLW�[OL�LHY[O�^HYT�I`�º[YHWWPUN»�
some of the energy emitted by the earth. 

;OPZ�LTP[[LK�LULYN`�KVLZU»[�JVTL�PU�ºI\SR»��I\[�PU�
JLY[HPU�KLÄULK�MYLX\LUJPLZ��Q\Z[�SPRL�YHKPV�^H]LZ�I\[�VU�
a grander scale. The frequency of the emitted energy 
depends in part on the physical-chemical properties 
of the individual gases. It just so happens that water 
“operates” across a broad spectrum of frequencies, 
whereas carbon dioxide and methane have very narrow 

bands, which are in fact overlapped, and to some extent 
masked, by the water spectrum. 

The concentration of the four GHG gases in the 
H[TVZWOLYL�PZ�HSZV�HU�PTWVY[HU[�MHJ[VY��>H[LY�º^LPNOZ�
PU»�H[�HIV\[��������WWT��JHYIVU�KPV_PKL�HIV\[�����WWT�
and methane less than 2 ppm - nitrous oxide is irrelevant 
at this scale. When the concentration of the GHGs 
is considered, together with the respective emission 
spectra, the calculations show that water dominates the 
ZJLUL�HUK�THRLZ�\W�HIV\[�����VM�[OL�./.�LќLJ[�^P[O�
JHYIVU�KPV_PKL�H[�HIV\[�����HUK�TL[OHUL�PZ�PYYLSL]HU[��

/V^�JVTL&�/V^�HUK�^O`�PZ�[OPZ�ZV�KPќLYLU[�MYVT�
the narrative that the IPCC and its followers i.e. your 
government and its agencies, have been promulgating? 

First up, the IPCC believes, based on their models, 
[OH[�^H[LY�LUOHUJLZ�[OL�./.�LќLJ[�VM�JHYIVU�KPV_PKL�
viz: an increase carbon dioxide, results in an increase 
temperature which in turn increases the amount of water 
in the atmosphere, which in turn enhances the warming. 
We have heard this story ad nauseum recently as an 
L_WSHUH[PVU�MVY�[OL�YLJLU[�OPNO�PU[LUZP[`�ÅVVKPUN�L]LU[Z�
in New Zealand. This cannot be true because it would 
result in runaway global warming, which clearly has not 
occurred on earth on a geological scale of time.

The IPCC models are problematic for another more 
telling reason. The calculations and hence conclusions 
YLNHYKPUN�[OL�LќLJ[Z�VM�[OL�]HYPV\Z�./.�NHZLZ�HYL�
based on an atmosphere which does not contain water! 
Not only are they missing the point about the important 
role of water, it is also the reason why they can glibly 
claim that methane is 28 times, and nitrous oxide 300 
times, more potent than carbon dioxide.  

With Wijngaarden and Happer’s proven model, we can 
at last do some numerical experiments. It turns out that 
increasing the current methane concentration will have a 
ULNSPNPISL�WYHJ[PJHS�LќLJ[�VU�[OL�LHY[O»Z�[LTWLYH[\YL�HUK�
hence developing policies to limit methane emissions 
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is a waste of money. So too, increasing the atmospheric carbon dioxide concentration from its current level will have 
ULNSPNPISL�LќLJ[�VU�[LTWLYH[\YL��

Who to believe? It is now accepted that the IPCC models over-estimate the current and projected temperature of 
[OL�LHY[O�I`�ZL]LYHS�KLNYLLZ��YLSH[P]L�[V�[OL�VIZLY]LK�[LTWLYH[\YLZ�JVTPUN�MYVT�[OL�ZH[LSSP[LZ��0[�PZ�Z[HUKHYK�ZJPLU[PÄJ�
practice to abandon, or modify, models if they are inconsistent with the empirical data. In the case of Wijngaarden and 
Happer the calculated emissions from the GHGs agree with the data coming from the satellites. QED.

AGRISEA: ANOTHER INTERESTING STORY

Earlier this year I wrote to Mrs Clare Bradley the CEO of AgriSea:

Wednesday, March 22, 2023

Mrs Clare Bradley
*OPLM�,_LJ\[P]L�6ѝJLY
AgriSea Ltd
7446 State Highway 2
RD4
Paeroa 3764

Dear Mrs Bradley

By way of introduction, I am an independent soil scientist. I provide farmers with science-based information on a one-on-one basis, 
and I also write the Fertiliser Review – a product and service guide for farmers and farm consultants. I am often asked to comment 
on some of the products your company sells. Of particular interest at the moment is AgriSea Soil Nutrition.

;OL�(NYP:LH�^LIZP[L�SPZ[Z�[OL�ILULÄ[Z�VM�(NYP:LH�:VPS�5\[YP[PVU�PUJS\KPUN!

    1)  Increased soil biological activity
    2)  Increased root length and mass
    3)  Increased soil quality and fertility
��������0TWYV]LK�ZVPS�Z[Y\J[\YL��HLYH[PVU��KYHPUHNL��JHU�^P[OZ[HUK�[YHѝJ�
��������+LLWLY�O\T\Z�SH`LY��U\[YPLU[�Z[VYLOV\ZL�VM�`V\Y�ZVPS�
    6)  Locked up minerals and nutrients in the soil become bio-available.
��������4VYL�UH[\YHS�UP[YVNLU�Ä_H[PVU��YLK\JLK�ULLK�MVY�Z`U[OL[PJ�MLY[PSPZLYZ�

*V\SK�`V\�WSLHZL�WYV]PKL�TL�^P[O�HU`�VIQLJ[P]L��ZJPLUJL�IHZLK�PUMVYTH[PVU�[V�Z\WWVY[�[OLZL�Z[H[LK�ILULÄ[Z�VM�[OPZ�WYVK\J[�

Yours sincerely 
Signed D C Edmeades
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I sent a follow-up letter:

Dear Mrs Bradley

A month has elapsed since I last wrote to you regarding your product AgriSea Soil Nutrition. You will recall (see my letter of 
>LKULZKH �̀�4HYJO�����H[[HJOLK��[OH[�0�^HZ�PU[LYLZ[LK�[V�RUV^�^OH[�ZJPLU[PÄJ�L]PKLUJL�`V\�OHK�[V�Z\WWVY[�[OL�]HYPV\Z�JSHPTZ�THKL�
for this product. I have yet to receive a reply. 

I would appreciate some response from you on this matter. 

Yours sincerely 
Signed D C Edmeades

In response I received this note from Mrs Bradley dated 30/5/23:

Doug,

I would like to directly address the continued harassment I have been subjected to by yourself. 

On numerous occasion you have approached me in person and I have increasing concerns about the nature of your continued 
communications to which I have previously chosen to ignore. 

Twice while heavily inebriated you have threatened me and even asked myself and another female colleague into your motel room, 
we felt unsafe and quite frankly shocked at your behaviour. 

I would appreciate your continued contact, phone calls and harassment towards myself and our family to cease. I will not hesitate to 
take this issue further. 

Signed: Clare Bradley.

I responded as follows:

Dear Mrs Bradley,

@V\�ZLU[�TL�H�UV[L�KH[LK����������JVW`�H[[HJOLK���0�[OPUR�[OPZ�PZ�H�JHZL�VM�TPZ[HRLU�PKLU[P[ �̀�0�KV�UV[�ILSPL]L�0�OH]L�L]LY�TLL[�`V\��
`V\Y�Z[Hќ�VY�`V\Y�MHTPS`��

The only communication between us that I am aware of are the two letters (also attached) dated respectively March 22 2023 and 
April 22 2023. I look forward to your formal reply. 

Yours sincerely
Signed D C Edmeades
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So there you have it! Leaving aside the personal nature of the note, I can only conclude that either AgriSea does not have 
HU`�¸VIQLJ[P]L��ZJPLUJL�IHZLK�PUMVYTH[PVU�[V�Z\WWVY[�[OLZL�Z[H[LK�ILULÄ[Z�VM�[OPZ�WYVK\J[�B(NYP:LH�:VPS�5\[YP[PVUD�¹�VY��
if they do, they do not want me, or the public, to know about it. The latter option seems unlikely and the former option 
could lead to problems. 

 As I noted in Fertiliser Review 34, under the amended Fair Trading Act, “it is now illegal to make a representation about a 
good or service without any reasonable basis. What this means is that businesses that make claims or imply something 
about their goods or services must have reasonable grounds for making those claims.” 

“Reasonable grounds can come from: information provided by reputable suppliers or manufacturers, information the 
I\ZPULZZ�THRPUN�[OL�JSHPTZ�OVSK��VY�HU`�V[OLY�YLHZVUHISL�ZV\YJL��MVY�L_HTWSL��ZJPLU[PÄJ�VY�TLKPJHS�QV\YUHSZ��¹�

“Importantly, a business must have reasonable grounds at the time (my emphasis) they are making the claim.” It appears 
[OH[�NH[OLYPUN�KH[H�[V�Z\WWVY[�H�JSHPT�HM[LY�P[�PZ�THKL�^PSS�UV[�IL�Z\ѝJPLU[��

In the absence of any objective information from AgriSea, we can only proceed on the basis of known information.

AgriSea Soil Nutrition
According to the website, “AgriSea Soil Nutrition is a soil bio-stimulant and conditioner which improves your soil 
Z[Y\J[\YL�HUK�MLY[PSP[`�HUK�HSSV^Z�MVY�VW[PT\T�\W[HRL�VM�TPULYHSZ�HUK�U\[YPLU[Z¹��;OL�ZWLJPÄJ�JSHPTZ�THKL�MVY�[OL�
product are as set out in my initial letter to Mrs Clare Bradley of AgriSea (see above). 

In 2001 I reviewed the then available international literature on these types of products (see Fertiliser Review 8). Results 
MYVT�����ÄLSK�[YPHSZ��L_HTPUPUN�[OL�LѝJHJ`�VM����VM�[OLZL�WYVK\J[Z�VU�H�^PKL�YHUNL�VM�JYVWZ��ZOV^LK�[OH[�[OL�H]LYHNL�
ºYLZWVUZL»�^HZ�HIV\[�����([�[OL�WYHJ[PJHS�MHYTPUN�SL]LS�[OLZL�WYVK\J[Z�HWWLHY�[V�IL�PULќLJ[P]L�

A more recent review (2018) reached a similar conclusion. “…….research at the University of Minnesota has shown that 
PU�TVZ[�JHZLZ�[OVZL�WYVK\J[Z�BP�L�IPV�Z[PT\SHU[ZD�HYL�PULќLJ[P]L�HUK�KV�UV[�SP]L�\W�[V�[OL�L_WLJ[H[PVU�¹�

My Advice? A product to avoid unless or until AgriSea can show they have evidence to support the claims being made 
for the product.
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HYDROBOOST

In Fertiliser Review 47, I wrote about a product called Biozest. I concluded that the science presented to support the 
claims made for the product were unbelievable. It is a good example of what I call pseudo-science, meaning false 
science. It uses the words of science but it fails the evidence test. Speculation wrapped up in jargon science. Here is 
another example.

More recently I was sent an email promoting a product called Hydroboost. The headline proclaimed “Save $1200 and 
accelerate the Nitrogen cycle without costly fertiliser application.” Interesting?

;OL�WYVTV[PVUHS�TH[LYPHS�L_WSHPUZ"�¸;OL�JVYL�/`KYV)VVZ[�[LJOUVSVN`�LT\SH[LZ�[OL�ILULÄJPHS�LќLJ[Z�VM�^H[LY�VY�ZUV^�
melt. This water is also called Structured Water or 4th Dimensional water……” We are told that this “…..fourth phase 
^H[LY�OHZ�H�TVSLJ\SHY�Z[Y\J[\YL�VM�/Ж6Е�[OH[�HJ[Z�SPRL�H�IH[[LY �̀�YLSLHZPUN�LULYN`�[V�Z\WWVY[�OLHS[O �̀�]PIYHU[�WSHU[Z�

To reinforce the story we are told that: “Water losses its charge when it comes out of the ground and is “lifeless.” 
/`KYVIVVZ[�OHZ�\ZLK�[OL�WYPUJPWSLZ�VM�H�SV^�MYLX\LUJ`�YHKPV�^H]L�[V�YLJYLH[L�:[Y\J[\YLK�>H[LY���/Ж6Е��HZ�P[�WHZZLZ�
through the unit.”

It is claimed that HydroBoost  “…….simulates bacterial and fungi growth  in soils which improve N uptake and other 
U\[YPLU[Z��OLSWZ�YLK\JL�WH[OVNLU�HUK�WSHU[�KPZLHZL�HUK�LUHISL�PTWYV]LK�NYV^[O��BI`�\W�[V�� �D�YLK\JPUN�[OL�ULLK�MVY�
synthetic fertiliser.”  

This would be wonderful if only it was true – buy one of their units, attach to the waterline and hey presto. You name it, 
HydroBoost can do it!

;OPZ�PZ�UV[�Q\Z[�WZL\KV�ZJPLUJL�¶�P[�MHSSZ�PU[V�[OL�JH[LNVY`�VM�H�OVH_��MVY�[OL�ZPTWSL�HUK�Z\ѝJPLU[�YLHZVU�[OL�^H[LY�OHZ�H�
TVSLJ\SHY�MVYT\SH�VM�/Е6���¶�;OL�JOLTPJHS�/Ж6Е�KVLZ�UV[�L_PZ[��


