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Aerial application of fertiliser, which became widespread in the 1950s, revolutionised hill country farming in New 
Zealand. We are, in my view, on the cusp of another revolution with the introduction of variable rate technology, which 
will mean that fertiliser can be applied with greater precision to our hill country. The ‘slip, slap, slop’ approach of the 
past, can be replaced with precision placement of fertilisers - putting fertiliser where it is needed and avoiding places 
where it is not needed (e.g., nutrient-rich stock camping areas) and environmental hotspots (e.g., water ways). This 
[LJOUVSVN`�OHZ�[OL�WV[LU[PHS�[V�LUOHUJL�U\[YPLU[�\ZL�LѝJPLUJ`�HUK�H[�[OL�ZHTL�[PTL�YLK\JL�[OL�LU]PYVUTLU[HS�MVV[�
print of hill country farming. 

The problem
The fertility in hill country soils is spatially extremely variable. Over-lying the natural variability due to parent material 
and topsoil depth, there is the added problem which arises because animals do not return nutrients evenly across the 
landscape. Over time they transfer large amounts of nutrients from the slopes to the camping areas (Figure 1). 

REVOLUTION IN THE AIR?
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Figure 1   A schematic representation of nutrient transfer in hill country.
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Because of this movement, the mid-slope areas, 
given time, become depleted in the key nutrients. This 
is particularly so for nitrogen (N) and potassium (K) 
because there is about 10 times more N and K going 
around in the soil/pasture/animal cycle as noted in 
Figure 1. 

This is not much of a problem for N, as clover growth 
is favoured on N depleted soils, other things being 
equal. But it becomes a problem particularly for K (see 
later) because of the larger amounts of K in the nutrient 
J`JSL��(Z�[OL�ZVPS�2��HUK�Z\IZLX\LU[S`�7�HUK�:��ILJVTL�
depleted, clover production also declines and with it the 
ZV\YJL�VM�Ä_LK�5��ZV�ULJLZZHY`�[V�THPU[HPU�NVVK�X\HSP[`�
grasses. It should be no surprise that the worst pastures 
in hill country are in the mid slope areas. 

Variable Rate Technology 
The endpoint of this nutrient movement is the 
development of two zones - the nutrient depleted mid-
slope areas, which typically makes up a large proportion 
(up to about 70%) of the total farmed area, and camping 
areas. Applying fertiliser to the camp sites is a waste of 
resources as the animals will continually ‘top-up’ these 

areas with nutrients. The smart thing to do is to apply 
the fertiliser to the nutrient depleted mid-slope zones. 
These areas will be more responsive to fertiliser and 
hence will result in the biggest ‘bang’ for the fertiliser 
buck. Importantly, it is not a matter of applying less 
fertiliser to the whole farm, but spreading the same 
amount of fertiliser onto a smaller area where it will have 
P[Z�SHYNLZ[�LќLJ[�VU�WHZ[\YL�WYVK\J[PVU��

0[�PZ�UV^�WVZZPISL�[V�THW�MHYTZ�[V�KPќLYLU[PH[L�HYLHZ�
^P[OPU�[OL�MHYTZ�IHZLK�ZH`�VU�ZSVWL��ÅH[��TPK�ZSVWL�
and steep). More usefully, given the problem we are 
addressing, the farm can be divided into nutrient rich 
areas (gullies, ridges) and exclusion zones (rivers, 
water-ways, wetlands). This map can be loaded into the 
aircraft’s on-board computer system which, based on its 
.7:�WVZP[PVU��H\[VTH[PJHSS`�VWLUZ�VY�JSVZLZ�[OL�MLY[PSPZLY�
hopper. 

I am informed that with the precision of the farm 
mapping technology, coupled with the latest variable 
rate technology, it will be possible to apply fertiliser in 
this manner putting the fertiliser where it is most needed 
and at the same time protecting the environmentally 
sensitive areas on the farm.

SOIL TESTING IN HILL COUNTRY

The movement of nutrients in hill country has important implications for soil testing. If the intention is to improve hill 
country productivity, then logically soil samples should be taken from the nutrient depleted mid-slope areas which have 
the poorest pasture (Figure 4). In practice this means the soil sampling transect should run along the contour and not 
across the contour as indicated in Figure 5.
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Figure 4   The soil samples should be collected from the nutrient depleted mid-slope areas.

Figure 5   The soil sampling transects should be along and not across the contour.
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Table 1.��:VPS�[LZ[�YLZ\S[Z�MYVT�ZHTWSLZ�JVSSLJ[LK�HSVUN�HUK�HJYVZZ�[OL�JVU[V\Y�H[�[^V�ZP[LZ�

Soil	P Soil	K Soil	S

:P[L�� Along  
contour �� 5  

(opt 7-10) 18

Across  
contour 58 14 ��

:P[L�� Along  
contour �� 5  

(opt 7-10) 8

Across  
contour �� �� 11

To emphasise the point the data in Table 1 summarises results from two sites which were sampled either along or 
across the contour. 

;OL�ZVPS�U\[YPLU[�SL]LSZ�MVY�7��2�HUK�:�HYL�SV^LY�PU�[OL�ZHTWSLZ�JVSSLJ[LK�HSVUN�[OL�JVU[V\Y��;OPZ�PZ�TVZ[�WYVUV\UJLK�MVY�
2�ILJH\ZL��HZ�UV[LK�LHYSPLY��[OL�HTV\U[Z�VM�2�ILPUN�[YHUZMLYYLK�HYL�HIV\[����[PTLZ�NYLH[LY�[OHU�MVY�7�HUK�:��0U�[LYTZ�
VM�VќLYPUN�MLY[PSPZLY�HK]PJL�[OL�PTWHJ[�VM�[OPZ�PZ�]LY`�PTWVY[HU[��(YTLK�VUS`�^P[O�[OL�YLZ\S[Z�MYVT�[OL�ZHTWSLZ�JVSSLJ[LK�
across�[OL�JVU[V\Y��[OL�2�KLÄJPLUJ �̀�HWWHYLU[�PU�[OL�ZHTWSLZ�JVSSLJ[LK�HSVUN�[OL�contour, would have been missed. 

;OPZ�PZZ\L�^PSS�JVTL�PU[V�ZOHYW�MVJ\Z�PM�Y\SLZ�HUK�YLN\SH[PVUZ�HYL�PU[YVK\JLK�YLX\PYPUN�[OH[�MLY[PSPZLY�7�PUW\[Z�HYL�]LYIV[LU�
VU�ZVPSZ�PM�[OL�6SZLU�7�SL]LSZ�PZ�HIV]L�[OL�LJVUVTPJ�VW[PTHS�YHUNL�

I frequently receive articles about new products on the 
market. Many are not worthy of comment because there 
is little that can to be learnt from them. But now and 
then I am sent material that demands attention. 

I was recently sent a paper published in a bonafide 
science journal entitled “Cell signalling compound 
improves pasture and livestock productivity and the 
environment.” The product is marketed as BiozestTM 
a liquid product which is applied to pastures at  
1 litre/ha. 

BIOZESTTM

BiozestTM is described by the authors as “A biogenic 
agricultural compound [which] enables pasture to 
Z`U[OLZPZL�TVYL�ZVS\ISL�Z\NHYZ�HUK�KLSP]LYZ�ILULÄ[Z�
attributable to bioactive molecules: phenylpropanoids.” 
These compounds we are told “…...help plants 
overcome biotic and abiotic stress to increase 
pasture quality and yield.” They also, “…. improve the 
JVU]LYZPVU�LѝJPLUJ`�VM�WHZ[\YL�WYV[LPU�[V�TPSR�HUK�
meat.” The paper goes on to present results from a 
sequence of experiments, mainly on pastures, but also 
some involving small groups of animals.  
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The experimental details of each experiment are sometimes not given or are not clear. As far as I could discern, the 
THQVY�L_WLYPTLU[�\UP[�JVTWHYLK�[OL�LќLJ[Z�VM�)PVaLZ[TM with a control (no BiozestTM treatment), on a split paddock 
VY�WHKKVJRZ�IHZPZ��VY��PU�[OL�JHZL�VM�[OL�HUPTHS�L_WLYPTLU[Z��PU�ZTHSS�NYV\WZ�VM�HUPTHSZ��7HZ[\YL�WYVK\J[PVU�^HZ�
measured using a plate-meter.  

>P[OV\[�NVPUN�M\Y[OLY�PU[V�[OL�L_WLYPTLU[HS�KL[HPSZ��[OL�LZZLU[PHS�YLZ\S[Z��HYL�Z\TTHYPZLK�PU�;HISL����

;HISL�����:\TTHY`�VM�YLZ\S[Z�MYVT�)PVaLZ[TM.

Factor	Measured Claimed	Response

7HZ[\YL�WYVK\J[PVU � ��HUK�����!���WHKKVJRZ�ZWSP[

7HZ[\YL�WHSH[HIPSP[` ���!�WHZ[\YL�TLHZ\YLK�ILMVYL�HUK�HM[LY�NYHaPUN����WHKKVJR�ZWSP[

Baleage ����������!���MHYTZ���ZWSP[�WHKKVJRZ�

Drought relief ����������!���WHKKVJR�ZWSP[�[YLH[TLU[

Frost damage 85% & 107%: 1 paddock split treatment

Drought and waterlogging �� ���-LI��HUK������(\N\Z[�!���WHKKVJRZ�ZWSP[

:[VJR�SP]L�^LPNO[ ���!����HUPTHSZ�ZWSP[�

Brix test ���!���MHYTZ��ZWSP[�WHKKVJRZ

Milk production ����HUK����!�[^V�MHYTZ��`LHY�[V�`LHY�JVTWHYPZVU�

Urea discharge ����HUK�����YLK\J[PVU!���MHYTZ��KL[HPSZ�UV[�NP]LU

>OH[�PZ�ZWLJ[HJ\SHY�HIV\[�[OLZL�YLZ\S[Z�PZ�[OLPY�ZPaL�HUK�[OL�T\S[PWSPJP[`�VM�[OL�LќLJ[Z�VM�[OPZ�ZPUNSL�WYVK\J[��(�JSVZLY�
look was required. 

Under the section ‘methodology’ we are informed that “BiozestTM is a gene mediated technology and engages 
ecologically through multitrophic interactions. This complexity makes conventional replicated small plot evaluations 
highly variable and underpowered. A systems biology approach was employed to account for complex multilevel 
interactions. The experimental design selected, enabled the assessment of plant and ruminant responses in their 
natural or typical setting. Trials were thus carried out in ‘real world conditions’ on commercial farms to establish the 
LќLJ[�VM�)PVaLZ[TM ”.

1\Z[�^OH[�[OPZ�TLHUZ�PZ�\UJLY[HPU��7LYOHWZ�P[�PZ�PU[LUKLK�[V�YLHZZ\YL�[OL�YLHKLY�[OH[�[OL�YLZ\S[Z�^LYL�HZ�¸YLHS¹�HZ�`V\�
could get and therefore believable. Unfortunately, all of this reassurance evaporates when you realise that these so 
called ‘experiments’ were not replicated and, with some exceptions, statistical analysis of the data is not possible.

The authors acknowledge that: “The full mechanism of the observed biological response has yet to be determined. 
/V^L]LY��ÄLSK�VIZLY]H[PVUZ�HUK�KH[H�MYVT�ZL]LYHS�JYVWZ��Z\WWVY[�[OL�O`WV[OLZPZ�[OH[�[OL�TLTIYHUL�IV\UK�
receptors on plants recognise and react to BiozestTM applications: inducing and sustaining the innate production of 
phenylpropanoid cascades.” 
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;OL�WHWLY�JVU[HPUZ�Ä]L�WHNLZ�VM�KPZJ\ZZPVU�PU�^OPJO�P[�PZ�HZZ\TLK�[OH[�[OL�TLHZ\YLK�LќLJ[Z�HYL�YLHS�HUK�[OLU�
speculates at great length on the possible biochemical pathways by which this product could enhance plant and animal 
production and reduce environmental damage. 

In short, the paper is unbelievable. It is a good example of what I call pseudo-science, meaning false science. It uses 
[OL�^VYKZ�VM�ZJPLUJL�I\[�P[�MHPSZ�[OL�L]PKLUJL�[LZ[��:WLJ\SH[PVU�^YHWWLK�\W�PU�QHYNVU�ZJPLUJL��(UK�P[�NL[Z�^VYZL��;OL�
two authors are employees and directors of Zest Biotech, the owner of BiozestTM. 

;OL�4PUPZ[Y`�VM�7YPTHY`�0UK\Z[YPLZ��470��OH]L�ILLU�NP]PUN�
this question some thought. 

¸>L»YL�SVVRPUN�[V�KLÄUL�^OH[�YLNLULYH[P]L�HNYPJ\S[\YL�
TLHUZ�MYVT�H�5L^�ALHSHUK�WLYZWLJ[P]L��HUK�KL]LSVW�H�
ZV\UK�L]PKLUJL�IHZL�[V�[LZ[�HUK�JVUÄYT�^OH[�^VYRZ�PU�
V\Y�ZVPSZ��JSPTH[LZ��HUK�MHYTPUN�Z`Z[LTZ�¹

This sounds helpful and promising – “……develop a 
sound evidence base…..”. 

470»Z�JOPLM�ZJPLUJL�HK]PZLY��+Y�1VOU�9VJOL��ZH`Z�
IYVHKS`�ZWLHRPUN��470�ZLLZ�YLNLULYH[P]L�MHYTPUN�HZ�
H�ZL[�VM�WYHJ[PJLZ�[OH[��PU�PZVSH[PVU�VY�JVSSLJ[P]LS �̀�TH`�
YLZ\S[�PU�PTWYV]LK�V\[JVTLZ�MVY�V\Y�WYVK\J[P]L�SHUK��
MYLZO^H[LY�HUK�THYPUL�LU]PYVUTLU[Z��V\Y�JSPTH[L��V\Y�
HUPTHSZ��HUK�MVY�[OL�WLVWSL�[OH[�NYV^�HUK�JVUZ\TL�V\Y�
MVVK�HUK�ÄIYL�WYVK\J[Z�

¸9LNLULYH[P]L�HNYPJ\S[\YL�PZ�UV[�H�ºVUL�ZPaL�Ä[Z�HSS»�
HJ[P]P[`�^P[O�WYLZJYPILK�PUW\[Z�HUK�V\[W\[Z�¹�ZH`Z�+Y�
9VJOL��¸HUK�[OL�MHYTLYZ�0»]L�ZWVRLU�^P[O�KV�UV[�^HU[�P[�
KLÄULK�ZV�[PNO[S �̀

Once again, this is helpful because it makes it clear 
that Organic Farming – an input/output system - is 
not a subset of Regenerative Agriculture (RA). This is 
important because to date the dialogue on RA has been 
muddied and confused by people from the organic 
fringe who have jumped onto the RA bandwagon 
JSHPTPUN�P[�HZ�[OLPY�V^U��0U�MHJ[��^P[O�[OPZ�KLÄUP[PVU��P[�PZ�
oxymoronic to talk about Organic Regenerative farming! 

REGENERATIVE AGRICULTURE – WHAT IS IT?

([�H�YLJLU[�[HSR�[V�5A0704�TLTILYZ�H[�9\HR\YH��
/HTPS[VU��+Y�9VJOL�WYLZLU[LK�[OL�470�]PZPVU�MVY�9(!�

Regenerative agricultural practices for Aotearoa New 
Zealand are: º7YHJ[PJLZ�[OH[��PU�PZVSH[PVU�VY�JVSSLJ[P]LS �̀�
JHU�HJOPL]L�PTWYV]LK�V\[JVTLZ�MVY�V\Y�WYVK\J[P]L�
SHUKZJHWLZ��YP]LYZ��JVHZ[HS�HUK�THYPUL�LU]PYVUTLU[Z��
IPVKP]LYZP[`�HUK�UH[\YHS�LJVZ`Z[LTZ��PTWYV]L�HUPTHS�
^LSMHYL��OH]L�WV[LU[PHS�[V�PUJYLHZL�WYVÄ[HIPSP[`�HUK�HKK�
]HS\L��WYVTV[L�OLHS[O�HUK�^LSSILPUN�MVY�O\THUZ��^OPSZ[�
LUZ\YPUN�^L�JHU�NYV^�HUK�JVUZ\TL�V\Y�MVVK�HUK�ÄIYL�
WYVK\J[Z�Z\Z[HPUHIS �̀�HUK�TLL[�NVHSZ�VM�[HPHV��^OLU\H�
VYH��TH\YP�VYH��HUK�[L�HV�[YVH»�

I can live with RA if it is evidence-based and embraces 
these aspirations. Afterall most NZ farmers are already 
doing it!
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Let’s apply the vision outlined above, and especially the 
requirement for evidence, to one subset of beliefs held 
by those who espouse Regenerative Agriculture: viz 
the belief that RA will a) increase the accumulation of 
soil organic carbon (organic matter) and b) reduce the 
need for chemical fertilisers. What evidence is there to 
support these claims? 

We have discussed the carbon cycle in relation to 
9LNLULYH[P]L�(NYPJ\S[\YL�PU�-LY[PSPZLY�9L]PL^�����>L�KV�
not need to repeat that except to remind ourselves of 
the essential facts.

It is true that, during their development phase, clover-
based pastures accumulate large amounts of carbon 
�*��HZ�ZVPS�VYNHUPJ�TH[[LY��:64���)\[�[OPZ�KL]LSVWTLU[�
WOHZL�VUS`�SHZ[Z�HIV\[�������`LHYZ�KLWLUKPUN�VU�
the climate and soil group. An often cited example in 
New Zealand demonstrates the point. Over a period 
VM����`LHYZ��[OL�*�JVU[LU[�VM�H�PUP[PHSS`�YH^�W\TPJL�ZVPS�
(scrubland) almost doubled under fertilised clover-based 
pasture, from about 4.5% to about 8.5%. Thereafter 
there was no further accumulation of C. As far as C 
goes the soil became “saturated” in organic matter.  

,_WYLZZLK�KPќLYLU[S �̀�[OL�*�JVU[LU[�VM�[OPZ�ZVPS�PUJYLHZLK�
MYVT�HIV\[����[VUULZ�*�OH����TT�KLW[O�[V�HIV\[����
tonnes. This represents an increase in soil carbon of 
about 1 tonne of C/ha/yr. But carbon does not come 
HSVUL"�UP[YVNLU��5��WOVZWOVYV\Z��7��HUK�Z\SWO\Y��:��
HYL�HSZV�YLX\PYLK�[V�I\PSK�:64�HUK�[OL`�HJJ\T\SH[L�PU�
[OL�YH[PV�VM������*�!����5��������7��������:���;O\Z��K\YPUN�
KL]LSVWTLU[�HIV\[����RN�5�HUK����RN�VM�7�HUK�:�HYL�
required annually for each 1000 kg C accumulated. 
Assuming we are dealing with a clover-based pasture, 
the C and N will come from the atmosphere as 
WOV[VZ`U[OLZPZ��*��VY�5�Ä_H[PVU�I`�[OL�JSV]LY��)\[�^OH[�
HIV\[�[OL�7�HUK�:&�.P]LU�[OH[�TVZ[�5L^�ALHSHUK�ZVPSZ��
PU�[OLPY�\UKL]LSVWLK�Z[H[L��HYL�7�HUK�:�KLÄJPLU[�[OPZ�
TLHUZ�[OH[�H�ZV\YJL�VM�7�HUK�:��L_[LYUHS�[V�[OL�MHYT��
must be applied. 

;O\Z��[OL�ZWLJPÄJ�9LNLU�KYLHTZ�VM�LUKSLZZS`�
sequestering C in the soil to mitigate human induced 
global warming and to avoid the use of fertiliser are just 
that – dreams. They fail the evidence test. 

PROBITAS

Then
0U������[OL�*VTTLYJL�*VTTPZZPVU�[VVR�[OL�JVTWHU`�7YVIP[HZ�HUK�P[Z�V^ULY�4Y�,^LU�*HTWILSS�[V�JV\Y[�HSSLNPUN�[OH[�
[OLPY�HK]LY[PZPUN�PU�YLZWLJ[�[V�[OLPY�MLY[PSPZLY�º7YVIP[HZ»�^HZ�TPZSLHKPUN��0�^HZ�JHSSLK�HZ�HU�L_WLY[�^P[ULZZ��4`�L]PKLUJL�
boiled down this:

Brief of Evidence 49 a. 7YVIP[HZ�OHZ�H�OPNO�JVU[LU[�VM�ZPSPJH��:P62��HUK�[OPZ��P[�PZ�JSHPTLK��PZ�[OL�HJ[P]L�PUNYLKPLU[��
;OL�ZPSPJH�PU�7YVIP[HZ�PZ�JSHPTLK�[V�IL�VM�H�ZWLJPHS�MVYT�HUK�^OLU�HWWSPLK�[V�ZVPSZ�P[�[YHWZ�YHKPHU[�LULYN`�MYVT�[OL�Z\U�
^OPJO�PU�[\YU�HJ[P]H[LZ�[OL�LSLJ[YPJHS�HUK�THNUL[PJ�WYVJLZZLZ�PU�[OL�ZVPS��;OPZ�Z[PT\SH[LZ�[OL�IPVSVNPJHS�HUK�JOLTPJHS�
WYVJLZZLZ��YLSLHZPUN�ºSVJRLK�\W»�ZVPS�U\[YPLU[Z��P�L��\UH]HPSHISL�MVY�WSHU[�NYV^[O��LSPTPUH[PUN�[OL�ULLK�MVY�[YHKP[PVUHS�ZVSPK�
MLY[PSPZLYZ�

FERTILISERS AND REGENERATIVE AGRICULTURE
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Brief of Evidence Para 69. 0U�T`�]PL �̂�[OL�JSHPTLK�TVKL�Z��VM�HJ[PVU�VM�7YVIP[HZ�HYL�MHSZL�VY�TPZSLHKPUN�HJJVYKPUN�[V�
J\YYLU[�ZJPLU[PÄJ�RUV^SLKNL�

Brief of Evidence Para 70. ([�ILZ[�7YVIP[HZ�JHU�IL�KLZJYPILK�HZ�H�SV^�NYHKL�SPTPUN�TH[LYPHS�^OPJO�HSZV�JVU[HPUZ�
ZTHSS��HIV\[�������JVUJLU[YH[PVUZ�VM�2�HUK�4N��/V^L]LY��^OLU�JVTWHYLK�^P[O�J\YYLU[�ZV\YJLZ�VM�SPTPUN�TH[LYPHSZ�HUK�
[OL�U\[YPLU[Z�2�HUK�4N��P[�PZ�THU`�[PTLZ�TVYL�L_WLUZP]L��6U�[OLZL�NYV\UKZ�HSVUL�P[�^V\SK�UV[�IL�YLJVTTLUKLK�I`�
TVZ[�ZJPLU[PZ[Z�HUK�JVUZ\S[HU[Z�

His Honour Judge Callander agreed with my evidence stating under the section “Are the representation and/or conduct 
false and or misleading?” 

Judgment Para 112. ;OPZ�PZ�[OL�ÄUHS�HUK�TVZ[�JY\JPHS�X\LZ[PVU��0[�KL[LYTPULZ�^OL[OLY�^OH[�^HZ�ZHPK�I`�[OL�
KLMLUKHU[Z�^HZ��^OLU�SVVRLK�H[�VIQLJ[P]LS �̀�KLZPNULK�[V�OVVK^PUR�\UZ\ZWLJ[PUN�MHYTLYZ��+Y�,KTLHKLZ�ZH`Z�[OH[�PU�
LHJO�JHZL�[OL�YLWYLZLU[H[PVUZ�^LYL�UV[�IHZLK�VU�ZJPLU[PÄJ�WYPUJPWSLZ��7\[�HUV[OLY�^H`�OL�ZH`Z�PTWSPLZ�P[�^HZ�HSS�ZUHRL�
VPS��0U�[OL�HIZLUJL�VM�HU`�V[OLY�ZJPLU[PÄJ�L]PKLUJL��0�T\Z[�HJJLW[�^OH[�OL�ZH`Z�HZ�]HSPK��;OL�VUS`�SVNPJHS�JVUJS\ZPVU�PZ�
[OH[�YLWYLZLU[H[PVUZ�^LYL�MHSZL��0[�MVSSV^Z��MYVT�HU`�KPZWHZZPVUH[L�HUHS`ZPZ�VM�[OL�WYVTV[PVU�TH[LYPHS�HUK�[OL�ZJPLU[PÄJ�
WYPUJPWSLZ�VM�ZVPS�MLY[PSP[`�HK]HUJLK�I`�+Y�,KTLHKLZ��[OH[�[OL�YLWYLZLU[H[PVU�OH]L�LHJO�ILLU�WYV]LK�IL`VUK�YLHZVUHISL�
KV\I[�[V�OH]L�ILLU��TPZSLHKPUN��>OPSL�UV�MHYTLY�HJ[\HSS`�JVTWSHPULK�VM�KLJLW[PVU��[OL�YLWYLZLU[H[PVUZ�HUK�JVUK\J[�
^LYL�JSLHYS`�KLJLW[P]L�HUK�TPZSLHKPUN��;OL�YLHS�ZJPLUJL�ZOV^Z�MHYTLYZ�^LYL�JSLHYS`�[HRLU�PU�HUK�TPZPUMVYTLK�I`�[OL�
YLWYLZLU[H[PVU�HUK�[OPZ��\S[PTH[LS �̀�^V\SK�IL�[V�[OLPY�KL[YPTLU[�

1\KNL�*HSSHUKLY��HWWS`PUN�[OL�-HPY�;YHKPUN�(J[��ÄULK�[OL�JVTWHU`�7YVIP[HZ�HUK�P[Z�V^ULY�4Y�,^LU�*HTWILSS����������
dollars. 

Now
0U�4H`�������H�MHYT�JVUZ\S[HU[�ZLU[�[V�TL�[OL�KL[HPSZ�VM�H�MLY[PSPZLY�TP_��WYLWHYLK�MVY�H�JSPLU[��I`�H�JVTWHU`�JHSSLK�
Ecofarm Aotearoa. The agent’s name was Ewen Campbell. The key ingredients are listed below. The total cost of the 
TP_�NP]LU�VU�[OL�6YKLY�8\V[L�:OLL[�^HZ���������PUJS��.:;�VY������OH��

Product Application	rate	(kg/ha)

7YVIP[HZ�:VPS�*VUKP[PVULY 150

Gypsum 50

Ulexite 7

:LSLUP\T�:LSJV[L 1.5

Iodine ����

Ecofarm Humates 50

:PSPJH�ZHUK ���

Inoculum 5

Total 948
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-YVT�[OPZ�P[�HWWLHYZ�[OH[�[OL�WYVK\J[�7YVIP[HZ�PZ�IHJR�PU�[OL�THYRL[�HSILP[�HZ�VUL�JVTWVULU[�������PU�H�TP_��)\[�[OL�
THQVY�PUNYLKPLU[�PU�[OPZ�JHZL�PZ�ZPSPJH�ZHUK��������0U[YPN\LK&�(WWS`PUN�ZPSPJH�ZHUK�[V�[OL�ZVPS&�

I went online to the website (Ecofarm Aotearoa) – it contains several short videos presented by Mr Campbell. They 
contain some real gems. 

Mr Campbell explains in one presentation that aluminium (Al) is the ‘enemy’ on volcanic soils and using superphosphate 
is bloody dangerous because it brings out more aluminium and that adding types of silica gets rid of aluminium 
toxicity. He also claims that ‘marine derived forms of silica’ react with sunlight to create electricity which stimulates soil 
IPVSVNPJHS�HJ[P]P[`�HUK�U\[YPLU[�\W[HRL��;OPZ�ZV\UKZ�SPRL�H�YLN\YNP[H[PVU�VM�[OL�JSHPTZ�OL�THKL�MVY�OPZ�WYVK\J[�7YVIP[HZ�
prior to the Court Case. My evidence on this point, given during the Court Case, is still relevant:

Brief of Evidence para 55: :PSPJH��:P62��PZ�JOLTPJHSS`�HUK�LSLJ[YPJHSS`�PULY[�HUK�MVY�[OPZ�YLHZVU�P[�PZ�[OL�LUK�WVPU[�VM�[OL�
^LH[OLYPUN�WYVJLZZ�VM�ZPSPJH[L�TPULYHSZ�PU�ZVPSZ��;OPZ�PZ�^O`�P[�PZ�HI\UKHU[�PU�TVZ[�ZVPSZ��;OL�JVU[LU[�VM�ZPSPJH�PU�[OL�ZHUK�
MYHJ[PVU�VM�5L^�ALHSHUK�[VWZVPSZ�PZ�VM[LU�NYLH[LY�[OHU������-VY�L_HTWSL��WVKaVSZ�HYL�L_JLZZP]LS`�^LH[OLYLK�ZVPSZ�HUK�
OH]L�H�ISLHJOLK�(�OVYPaVU�JVTWYPZPUN�SHYNLS`�VM�ZPSPJH��º)LHJO�ZHUK»�PZ�LZZLU[PHSS`�ZPSPJH�ILJH\ZL�P[�OHZ�ILLU�L_JLZZP]LS`�
^LH[OLYLK�I`�VJLHU�^H]LZ�

However, Mr Campbell, it appears, has updated his current marketing and now includes commentary about soil 
organic matter, which is of course very topical. He claims, without presenting any evidence, that, on his father’s farm, 
HM[LY���`LHYZ��P[�PZ�PTWSPLK�MVSSV^PUN�OPZ�V^U�HK]PJL��[OL`�OH]L�HKKLK����[VUULZ�JHYIVU�OH�����[VUULZ�OH�`Y���;OPZ�PZ��VM�
course, most unlikely - when considered against the known science which indicates that at best (i.e. during pasture and 
soil development) the rate of accumulation is about 1 tonne C/ha/yr. (see previous article).

:HKS �̀�1\KNL�*HSSHUKLY»Z�^VYKZ�VM�^PZKVT�OH]L�MHSSLU�VU�KLHM�LHYZ��,_WSHPUPUN�OPZ�YLHZVUPUN�MVY�[OL�SHYNL�ÄUL�OL�Z[H[LK!�

Judgment Para 13: ;OL�HPT��PU�ZOVY[��PZ�[V�Z[VW�4Y�*HTWILSS�PU�[OL�M\[\YL�MYVT�LUNHNPUN�PU�\UMHPY�KLJLW[P]L�VY�
TPZSLHKPUN�I\ZPULZZ�WYHJ[PJLZ�0[�PZ�HSZV�[V�Z[VW�V[OLY�\UZJY\W\SV\Z�I\ZPULZZ�WLVWSL�^OV�TPNO[�IL�[OPURPUN�HIV\[�KVPUN�
[OL�ZHTL�ZVY[�VM�[OPUN��(UK�[OLU�VM�JV\YZL�P[�PZ�[V�W\UPZO�OPT�VU�ILOHSM�VM�[OL�JVTT\UP[ �̀�

MOLYBDENUM (MO)

4VS`IKLU\T��WYVU\UJPH[PVU�TV�SPI�KLU\T��PZ�VUL�VM�[OL����LZZLU[PHS�WSHU[�U\[YPLU[Z��0[�PZ�H�[YHJL�LSLTLU[�HUK�PZ�
YLX\PYLK�PU�[PU`�HTV\U[Z������WWT�PU�[OL�JSV]LY�[PZZ\L�PZ�Z\ѝJPLU[���0[�PZ�UVYTHSS`�HWWSPLK�PM�YLX\PYLK��[VNL[OLY�^P[O�V[OLY�
MLY[PSPZLYZ��H[�H�YH[L�VM����NYHTZ�OH�L]LY`�����`LHYZ�[V�JSV]LY�IHZLK�WHZ[VYHS�ZVPSZ��

:WLJPÄJHSS �̀�P[�PZ�YLX\PYLK�I`�[OL�YOPaVIPH��^OPJO�SP]L�Z`TIPV[PJHSS`�VU�[OL�YVV[Z�VM�SLN\TLZ��PU�V\Y�JHZL�JSV]LY��0[�PZ�H�
catalyst. It enables the rhizobia to convert nitrogen gas (N�) from the atmosphere into forms of N which the plant then 
converts to protein N.  
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��'*1!-�-!.+*).!�/*�(*'4� !)0(��Figure 5  Clover response to molybdenum.

In the pastoral system this protein N is ultimately added to the soil, as N in animal excreta or as N in dead plant 
TH[LYPHS��(�OLHS[O`�JSV]LY�IHZLK�WHZ[\YL�JHU�HKK�\W�[V�����RN�5�OH�`Y�]PH�[OPZ�WYVJLZZ��0U�HIZLUJL�VM�ZVPS�4V��JSV]LY�
^PSS�UV[�NYV^�HUK�OLUJL�[OL�ZVPS�^PSS�ILJVTL�5�KLÄJPLU[�SPTP[PUN�[OL�NYV^[O�VM�[OL�HZZVJPH[LK�NYHZZLZ��

4HU`�5L^�ALHSHUK�ZVPSZ��HUK�PU�WHY[PJ\SHY�[OL�ZVPSZ�KLYP]LK�MYVT�ZLKPTLU[HY`�TH[LYPHS��^LYL�VYPNPUHSS`�4V�KLÄJPLU[�HUK�
P[�^HZ�KPZJV]LYLK�PU�[OL�LHYS`�� ��Z�[OH[�ZTHSS�HTV\U[Z�VM�4V�OHK�[OL�O\NL�LќLJ[�VM�JSV]LY�NYV^[O�HZ�ZOV^U�PU�-PN\YL�
���[YHUZMVYTPUN�[OLT�MYVT�ZJY\II`�IYV^U�5�KLÄJPLU[�NYHZZ�IHZLK�WHZ[\YLZ�PU[V�S\ZO�NYLLU�JSV]LY�IHZLK�WHZ[\YLZ�
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-HYTLYZ�VM�JV\YZL�PUP[PHSS`�SHWWLK�\W�[OPZ�UL^�[LJOUVSVN �̀�NP]LU�P[Z�SV^�JVZ[�HUK�[OL�SHYNL�ILULÄ[Z��THU`�HKVW[PUN�
the approach ‘if a little is good then more is better’. Unfortunately, this lead to some cases of the overuse of Mo. Too 
T\JO�4V�PU�[OL�KPL[��NYLH[LY�[OHU���WWT�PU�[OL�Y`LNYHZZ�JSV]LY�WHZ[\YL�^PSS�KV�P[��JHU�PUK\JL�JVWWLY��*\��KLÄJPLUJ`�PU�
Y\TPUHU[Z�^P[O�KPZHZ[YV\Z�LќLJ[Z�VU�HUPTHS�OLHS[O��

:VTL�MHYTLYZ��OH]PUN�L_WLYPLUJLK�[OPZ�WYVISLT��]V^LK�HUK�KLJSHYLK�UL]LY�[V�\ZL�4V�HNHPU�HUK�[OL`�WHZZLK�[OPZ�
knowledge onto the next generation. Thus, we now have a generation of farmers who have possibly not heard the full 
4V�Z[VY`�HUK�OV^�PTWVY[HU[�4V�PZ�MVY�JSV]LY�NYV^[O��;OL�JVUZLX\LUJL�PZ�[OH[�[VKH`�^L�HYL�ÄUKPUN�ZPNUPÄJHU[�U\TILYZ�
VM�MHYTZ�^OPJO�OH]L�ºY\U�V\[»�VM�JSV]LY�ILJH\ZL�[OL`�OH]L�ILJVTL�4V�KLÄJPLU[��0[�PZ�H�JHZL�VM�ºV\[�VM�[OL�MY`PUN�WHU�
HUK�PU[V�[OL�ÄYL»���

These problems are easily diagnosed, corrected and managed. Visually, if clover is largely absent in the pasture, 
KLZWP[L�HKLX\H[L�SL]LSZ�VM�[OL�V[OLY�U\[YPLU[Z��[OLU�P[�PZ�H�JS\L�[OH[�4V�JV\SK�IL�KLÄJPLU[��>L�KV�UV[�OH]L�H�ZVPS�[LZ[�
MVY�4V�HUK�OLUJL�[OL�VUS`�^H`�[V�RUV^�MVY�Z\YL�^OL[OLY�[OL�JSV]LY�OHZ�Z\ѝJPLU[�4V��PZ�[V�JVSSLJ[�H�ZHTWSL��OHUK�M\SS��
of clover leaves carefully avoiding dung and urine patches and get it analysed for Mo (the Mo concentration should 
be above 0.1 ppm). At the other extreme, if you are concerned about potential animal health problems, such as Cu 
KLÄJPLUJ`�PZ�P[�LHZ`�[V�JVSSLJ[�ZVTL�ºNYHI�ZHTWSLZ»�VM�TP_LK�WHZ[\YL�ZHTWSL�HUK�[LZ[�[OL�4V�JVUJLU[YH[PVU��P[�ZOV\SK�
be < 1 ppm). If the mixed-pasture Mo concentration is > 1 ppm then monitoring animal Cu levels should be undertaken 
and, if necessary direct Cu supplementation may be required.

-PN\YL��  A molybdenum response in pasture depicting Her Majesty’s royal cipher.

;OL�LќLJ[�^HZ�KYHTH[PJ�HUK�[OPZ�PZ�JHW[\YLK�PU�[OL�WOV[VNYHWO�ZOV^U�PU�-PN\YL����;OL�WOV[V�^HZ�[HRLU�PU�� ���^OLU�
[OL�8\LLU�ÄYZ[�]PZP[LK�5L^�ALHSHUK��;OL�ZJPLU[PZ[Z�H[�[OL�0U]LYTH`�9LZLHYJO�:[H[PVU�JHYLM\SS`�HWWSPLK�4V�[V�H�4V�
KLÄJPLU[�ZP[L�VU�H�OPSSZPKL��PU�[OL�ZOHWL�VM�H�NPHU[�,9��HU�HIIYL]PH[PVU�VM�,009��VY�ZVTL[PTLZ�Q\Z[�,9��;OLZL�HYL�[OL�
initials known as the Royal Cypher of Queen Elizabeth II. The ER stands for Elizabeth Regina. I hope her Majesty was 
impressed.
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