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Preface
7V[HZZP\T��2��KLÄJPLUJ`�PZ�JVTTVU�PU�V\Y�5A�JSV]LY�IHZLK�WHZ[\YLZ��;OL�THQVY�Z`TW[VTZ�HYL�LHZ`�[V�ZLL!�WHZ[\YLZ�
^P[O�SV^�JSV]LY�JVU[LU[���������PZ�NVVK���WVVY�JSV]LY�WLYZPZ[LUJL��WHZ[\YLZ�WH[JO`�HUK�\YPUL�WH[JOLZ�VI]PV\Z�PM�
MLY[PSPZLY�5�UV[�HWWSPLK��SHJR�VM�JSV]LY�]PNV\Y��IYV^U�LKNLZ�VU�[OL�JSV]LY�SLH]LZ��

0�JHU�[OPUR�VM�H�U\TILY�VM�YLHZVUZ�MVY�[OPZ�HIZ\YK�ZP[\H[PVU!�PNUVYHUJL�HUK�VY�IHK�HK]PJL��[LJOUPJHS�PUJVTWL[LUJL�[V�
KPHNUVZL�HUK�JVYYLJ[�2�KLÄJPLUJ`�PU�WHZ[\YLZ��UV[�\ZPUN�[OL�JVYYLJ[�WYV[VJVSZ�^OLU�ZVPS�[LZ[PUN�YLZ\S[PUN�PU�PUÅH[LK��
OPNO�ZVPS�2�YLHKPUNZ��MHPS\YL�[V�HWWS`�[OL�TVZ[�YLJLU[�ZJPLUJL��ZLL�L_HTWSL�ILSV^���V]LY�\ZL�VM�MLY[PSPZLY�5�[V�JV]LY�\W�
WYVISLTZ�SPRL�[OL�SHJR�VM�WHZ[\YL�]PNV\Y�HUK�WLYZPZ[LUJL�HUK�ÄUHSS �̀�P[�PZ�UV[�LJVUVTPJ�[V�JVYYLJ[�2�KLÄJPLUJ �̀�

0U�������0��[VNL[OLY�^P[O�ZVTL�JVSSLHN\LZ��YL]PL^LK�HSS�VM�[OL�H]HPSHISL�YLZLHYJO�HUK�[LJOUVSVN`�VU�2�\ZL�PU�WHZ[\YLZ�
PU�5A��0�JHU�YLWVY[�[OH[�WHWLY�OHK�H�KPѝJ\S[�ºIPY[O�»�HUK�OHZ�ILLU�SHYNLS`�PNUVYLK�I`�[OL�MLY[PSPZLY�PUK\Z[Y`�HUK�MHYT�
JVUZ\S[HU[Z��MVY�ZVTL�VM�[OL�YLHZVUZ�NP]LU�HIV]L��;OL�M\SS�YL]PL^�JHU�IL�MV\UK�OLYL!��

[Edmeades, DC, Morton, JD, Waller, JE, Metherell, AK, Roberts, AHC and Carey, P. (2010) 'The diagnosis 
and correction of potassium deficiency in New Zealand pastoral soils: a review', New Zealand Journal of 
Agricultural Research, 53: 2, 151 – 173] or, on my website dougedmeades.com  

;OPZ�YL]PL^�PZ�\UHZOHTLKS`�H�ZJPLUJL�YL]PL^�HUK�JVTLZ�^P[O�HSS�[OL�KL[HPSLK�ZJPLU[PÄJ�QHYNVU��ILSSZ�HUK�^OPZ[SLZ�[OH[�
[OH[�YLX\PYLZ��0[�TH`�IL�KPѝJ\S[�MVY�THU`�SH`WLVWSL�[V�YLHK��.P]LU�[OL�PTWVY[HUJL�VM�[OL�[VWPJ��^OH[�MVSSV^Z�ILSV^�PZ�
ºJ\[�KV^U»�]LYZPVU�VM�[OL�WHWLY�OVWLM\SS`�PU�H�YLHKPS`�KPNLZ[PISL�MVYT��(�SPZ[�VM�º;HRL�/VTL�4LZZHNLZ»�PZ�HKKLK�H[�[OL�
LUK�VM�[OL�HY[PJSL�MVY�[OVZL�^OV�HYL�[VV�I\Z`�[V�KLS]L�PU[V�[OL�KL[HPSZ���

Background
I have been challenged, yet again, on my interpretation of potassium requirements on clover-based pastures. My 
correspondent referred me to a paper which reported the results from a series of 5 trials on Hill Country soils of the East 
*VHZ[�VM�[OL�5VY[O�0ZSHUK��;OL�ZVPSZ�^LYL�2�KLÄJPLU[��IHZLK�VU�[OL�ZVPS�2�SL]LSZ�PU�[OL�\U[YLH[LK�JVU[YVS�WSV[Z��8;2�������
;OLYL�^LYL���YH[LZ�VM�MLY[PSPZLY�MYVT������RN�2�OH�`LHY�PU�`LHY����HUK�������RN�2�OH�`LHY�PU�`LHYZ���HUK����;OL�H\[OVYZ�
YLJVYKLK�[OH[��HWHY[�MYVT�VUL�[YPHS�PU�`LHY����UV�Z[H[PZ[PJHSS`�ZPNUPÄJHU[�WHZ[\YL�KY`�TH[[LY�YLZWVUZLZ�[V�MLY[PSPZLY�2�^LYL�
found. They concluded therefore that no fertiliser K was required on these low soil K, East Coast soils. How can these 
YLZ\S[Z�HUK�[OPZ�JVUJS\ZPVU�IL�YLJVUJPSLK�^P[O�ZV�T\JO�V[OLY�ÄLSK�[YPHS�KH[H&�
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Figure 1� �7YVK\J[PVU�M\UJ[PVU�YLSH[PUN�9LSH[P]L�7HZ[\YL�.YV^[O�HUK�:VPS�8\PJR�;LZ[�2��LHJO�JPYJSL�YLWYLZLU[Z�
VUL�ÄLSK�[YPHS�VM���[V���`LHYZ��;OL�OH[JOLK�HYLH�PZ�[OL� ���JVUÄKLUJL�PU[LY]HS��

-PN\YL��� �9LSH[PVUZOPWZ�IL[^LLU�ZVPS�8;2�HUK�[OL�WYVIHIPSP[`�VM�H�WHZ[\YL�YLZWVUZL�[V�HWWSPLK�2�MVY�KPќLYLU[�ZVPS�NYV\WZ�

The Review
(�YL]PL^�VM�HSS�[OL�H]HPSHISL�2�ÄLSK�[YPHSZ�PU�5A�^HZ�W\ISPZOLK�PU�������0[�JVTWYPZLK�YLZ\S[Z�MYVT�����ÄLSK�[YPHSZ��PUJS\KPUN��
P[�PZ�UV[LK��[OL�YLZ\S[Z�MYVT�[OL���ÄLSK�[YPHSZ�TLU[PVULK�HIV]L��

There was a lot of ‘noise’ - uncontrolled variability - in the K production functions, the relationship between relative 
WHZ[\YL�WYVK\J[PVU�HUK�ZVPS�2��8;2���(NHPUZ[�[OPZ�IHJRNYV\UK�P[�PZ�OHYK�[V�ZLL�[OL�º^VVK�MVY�[OL�[YLLZ»��-PN\YL�����
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For this reason, an alternative approach to interpreting the data was examined. The Bayesian functions relating relative 
pasture production to soil K, for each soil group, were calculated and hence the probability of obtaining a response to 
MLY[PSPZLY�2��^HZ�KL[LYTPULK��-PN\YL�����-VY�[OL�THQVY�ZVPS�NYV\WZ�[OL�WYVIHIPSP[`�VM�NL[[PUN�H�WHZ[\YL�YLZWVUZL�[V�MLY[PSPZLY�
2�PZ�HIV\[���������MVY�ZVPSZ�^P[O�SV^�ZVPS�2��8;2�������([�ZVPS�2�SL]LSZ�HIV]L����[OL�JOHUJLZ�VM�H�YLZWVUZL�HYL�]LY`�
low.  
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A feature of these trials is that there are some trials which were not responsive to fertiliser K application, even though 
[OL�ZVPS�8;2�SL]LSZ�HYL�SV^��#����/PZ[VYPJHSS`�[OPZ�OHZ�ILLU�PU[LYWYL[LK�[V�IL�K\L�[V�[OL�WYLZLUJL�VM�ZSV^�YLSLHZL�2�
TPULYHSZ�PU�[OL�ZVPS��HZ�TLHZ\YLK�I`�[OL�;L[YH7OLUVS�)VYVU�[LZ[��;)2���;V�L_HTPUL�[OPZ�M\Y[OLY��H�Z\IZL[�VM�2�[YPHSZ�^HZ�
ZLSLJ[LK�VU�^OPJO�IV[O�8;2�HUK�[OL�;)2�^LYL�TLHZ\YLK��-PN\YL�����
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9�;@�,+�����!�&�+1�0,&)0@��),8�/�D01/7$$)�0CE�L�&$7/��YMC��0�1%��0,&)���)�8�)�&0�&+�/��0���1%��
�),8�/��,*-,+�+1�,��1%��-�017/��&+�/��0�0@�/�17/+&+$�*,/���+��*,/��!:�����1,�1%��0,&)��+��
%�+���02*7)�2+$�$/�00�$/,91%��+��&+�/��0&+$�1,1�)�-�017/��-/,�7�2,+C���
�

�

��

��

��

��

���

�
	�
�


�
	�
�

	�
�

� � �� �� ��
��
�� � � �

�

��

��

��

��

���

�
	�
�


�
	�
�

	�
�

� � � �
��
�� � ��

-PN\YL��� �9LSH[PVUZOPWZ�IL[^LLU�9LSH[P]L�7HZ[\YL�7YVK\J[PVU�HUK�:VPS�8;2�HUK�;)2�

;OL�YLZWVUZL�M\UJ[PVUZ�HYL�ZPTPSHY�HUK�Z\NNLZ[�[OH[�[OL�;)2�[LZ[��^OPJO�TLHZ\YLZ�IV[O�L_JOHUNLHISL�2��P�L��8;2��
and the K released from slow-release K minerals, does not greatly improve the prediction of pasture responses to K 
MLY[PSPZLY��0U�V[OLY�^VYKZ��[OL�;)2�[LZ[�OHZ�SP[[SL�KPHNUVZ[PJ�]HS\L��-\Y[OLY�HUHS`ZPZ��UV[�ZOV^U��ZOV^LK��ZLL�YL]PL^�WHWLY��
[OH[�TVZ[�VM�[OLZL�UVU�YLZWVUZP]L�2�[YPHSZ��^P[O�SV^�8;2��HYL�VU�]VSJHUPJ�ZVPSZ�^OPJO�KV�UV[�JVU[HPU�ZSV^�YLSLHZL�2�
minerals. Another explanation was required to interpret these trials. 
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-PN\YL��� �-YVT�H�ÄLSK�[YPHS�VU�H�W\TPJL�ZVPS��7SV[�VU�[OL�SLM[��ZVPS�8;2����7SV[�VU�[OL�YPNO[��ZVPS�8;2����
;OL�PUJYLHZL�PU�HUU\HS�WHZ[\YL�WYVK\J[PVU�K\L�[V�JHWP[HS�2�PUW\[Z�^HZ���������

When re-examining some 
the accumulated pasture K 
trials, it became clear that 
pasture responses to K, 
on clover-based pastures, 
are temporal. The results in 
Figure 5 illustrate this point. 
This arises because clover 
has a higher requirement 
for K than grasses. Put 
HUV[OLY�^H �̀�VU�2�KLÄJPLU[�
soils, clover ‘struggles.’ 
�-PN\YL� ���� (Z� [OL� ZVPS� 2�
level is increased the clover 
component of the pasture 
increases, returning more 
HUK� TVYL� Ä_LK� 5� [V� [OL�
soil and hence stimulating 
grass growth and 
increasing total pasture 
production.  
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;OPZ�IPVSVNPJHS�WYVJLZZ�[HRLZ�[PTL��-PN\YL����[V�KL]LSVW��>P[O�[OPZ�PU�TPUK�[OL�KH[H�PU�-PN\YL���^HZ�TVKPÄLK�I`�ZL[[PUN�
HZPKL�[OL�YLZ\S[Z�MYVT�[OL�ÄYZ[�`LHY�VM�LHJO�[YPHS��YLTLTILYPUN�[OH[�MVY�T\S[P�`LHY�[YPHSZ��[OL�YLJVYKLK�YLSH[P]L�`PLSKZ�MVY�
each trial were calculated by averaging the annual responses. This procedure removed those trials with low soil K 
Z[H[\Z�^OPJO�ZOV^LK�SP[[SL�YLZWVUZL�[V�2�MLY[PSPZLY��JVTWHYL�-PN\YLZ���
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Figure 5� �,ќLJ[�VM�WV[HZZP\T�HWWSPJH[PVU�VU�[V[HS�WHZ[\YL�WYVK\J[PVU�HUK�JSV]LY�WYVK\J[PVU�H[�LHJO�OHY]LZ[�VU��H�� 
H�ZLKPTLU[HY`�ZVPS��8;2��������RN�2�OH��`Y������`LHYZ�K\YH[PVU��HUK��I��H�]VSJHUPJ�ZVPS��8;2��������RN�2�OH�`Y��
��`LHYZ�K\YH[PVU��
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-PN\YL���YLWYLZLU[Z�[OL�ºJSLHULZ[»��[OL�SLHZ[�HTV\U[�VM�\UJVU[YVSSLK�]HYPHIPSP[`��ZL[�VM�KH[H�KLÄUPUN�[OL�YLSH[PVUZOPW�
IL[^LLU�ZVPS�8;2�Z[H[\Z�HUK�WHZ[\YL�YLZWVUZP]LULZZ�[V�2�MLY[PSPZLY��0TWVY[HU[S �̀�P[�PZ�JVUZPZ[LU[�^P[O�[OL�PU[LYWYL[H[PVU�VM�
WYVIHIPSP[`�KH[H�PU�-PN\YL���HUK��^OLU�[OLZL�YLZ\S[Z�HYL�JVUZPKLYLK�[VNL[OLY��HUK�HSSV^PUN�MVY�[OL�PUOLYLU[�LYYVYZ�PU�[OPZ�
[`WL�VM�KH[H��[OL�ILZ[�LZ[PTH[L�VM�[OL�VW[PTHS�ZVPS�8;2�[V�HJOPL]L�ULHY�TH_PT\T�WHZ[\YL�WYVK\J[PVU�PZ�HIV\[�������;OPZ�
JVUJS\ZPVU�HWWSPLZ�[V�HSS�THQVY�ZVPS�NYV\WZ"�ZLKPTLU[HY �̀�]VSJHUPJ��W\TPJL�HUK�WLH[�ZVPSZ��

Economics
:VTL�HYN\L�[OH[�P[�PZ�UV[�LJVUVTPJ�[V�JVYYLJ[�ZVPS�2�KLÄJPLUJ �̀�;OPZ�PZ�UVUZLUZL��;OPZ�PZ�LX\P]HSLU[�[V�ZH`PUN�P[�PZ�UV[�
LJVUVTPJ�MVY�[OVZL�^P[O�;̀ WL���KPHIL[LZ�[V�[HRL�PUZ\SPU��@LZ��SHYNL�JHWP[HS�2�PUW\[Z�HYL�YLX\PYLK��Q\Z[�HZ�^HZ�YLX\PYLK�MVY�
P, when breaking in new land.  

;OL�Y\SL�VM�[O\TI�PZ����RN�2�OH������RN�WV[HZO�OH��[V�PUJYLHZL�[OL�8;2�I`���\UP[��;V�TV]L�MYVT�H�ZVPS�8;2�VM���[V�[OL�
VW[PTHS��8;2����YLX\PYLZ�HIV\[�����RN�2�OH��)\[�SVVR�H[�[OL�\WZPKL"�SHYNL�WHZ[\YL�YLZWVUZLZ�[V�MLY[PSPZLY�2�VJJ\Y�H[�SV^�
ZVPS�8;#��SL]LSZ��-YVT�-PN\YL���P[�PZ�predicted�[OH[�H[�8;2����[OL�PUJYLHZL�PU�HUU\HS�WYVK\J[PVU�PZ����������;OL�WOV[V�
PU�-PN\YL���PZ�MYVT�H�ÄLSK�[YPHS�VU�H�W\TPJL�ZVPS��8;2����^OPJO�YHU�MVY�H�U\TILY�VM�`LHYZ��HUK�[OL�H]LYHNL�HUU\HS�WHZ[\YL�
YLZWVUZL�^HZ�L_HJ[S`�[OH[������[V������;OPUR�[OPZ�[OYV\NO��(���������PUJYLHZL�PU�WYVK\J[PVU�MVY�H�VUL�Vќ�JHWP[HS�2�
cost after which a maintenance K fertiliser only is required.  

(UK�[OLYL�HYL�Z[YH[LNPLZ�[V�KLHS�^P[O�[OPZ�WYVISLT!�[OL�JHWP[HS�2�PUW\[Z�YLX\PYLK�[V�HJOPL]L�[OL�VW[PTHS�8;2�JHU�IL�
factored in over-time to suit the budget. On farms which are at or above optimal Olsen P levels, withholding P inputs for 
���TVU[OZ��^P[OV\[�HU`�SVZZ�PU�WYVK\J[PVU��HUK�YLKPYLJ[PUN�[OL�MLY[PSPZLY�I\KNL[�[V�H�JHWP[HS�2�WYVNYHT�PZ�HUV[OLY�VW[PVU��
6UJL�[OL�VW[PTHS�ZVPS�8;2�OH]L�ILLU�HJOPL]LK��P[�PZ�H�ZPTWS`�TH[[LY�[V�YL[\YU�[V�H�THPU[LUHUJL�WYVNYHT�VM�7��2�HUK�:�

A change in mindset is required. The amounts of K in the soil/pasture cycle are about the same as for N. What is 
KPќLYLU[�PZ�[OH[�^L�HYL�UV[�MHTPSPHY�^P[O�[OL�PKLH�VM�HWWS`PUN�JHWP[HS�MLY[PSPZLY�2��I\[�I`�JVTWHYPZVU��^L�OH]L�ILLU�KVPUN�P[�
`LHY�VU�`LHY�^P[O�JHWP[HS�5�PUW\[Z�H[�JVTWHYHISL�YH[LZ�VM���������RN�5�`Y��
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Figure 6� �;OL�YLSH[PVUZOPW�IL[^LLU�ZVPS�8;2�HUK�YLSH[P]L�WHZ[\YL�WYVK\J[PVU�MVY�H�Z\IZL[�VM�[YPHSZ�L_JS\KPUN�
[OL�`LHY���KH[H��;OL�OH[JOLK�HYLH�YLWYLZLU[Z�[OL� ���JVUÄKLUJL�PU[LY]HS��
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-PN\YL��   ;OL�LќLJ[�VM�WV[HZZP\T�HWWSPJH[PVUZ�����RN��OH�`Y��VU�WHZ[\YL�WYVK\J[PVU��RN�+4�OH��WLY�OHY]LZ[��
HUK�WHZ[\YL�JSV]LY�JV]LY����HZ�TLHZ\YLK�]PZ\HSS`��H[�LHJO�OHY]LZ[�KH[L�V]LY�[OYLL�`LHYZ�VU�[^V�[YPHSZ�
VU�/PSS�*V\U[Y`�VU�[OL�,HZ[�*VHZ[�VM�5A�

Five Field Trials
9L[\YUPUN�UV^�[V�[OL�YLZ\S[Z�VM�[OL�Ä]L�2�[YPHSZ�TLU[PVULK�PU�[OL�IHJRNYV\UKLY��9LJHSS�[OH[�[OLYL�^LYL���[YPHSZ�VU�SV^�
ZVPS�2�ZP[LZ��8;2�������;OL�[YPHSZ�^LYL�Y\U�MVY���`LHYZ�HUK�[OL�LќLJ[�VM�MLY[PSPZLY�2�VU�WHZ[\YL�KY`�TH[[LY�WYVK\J[PVU�^HZ�
measured on 15 occasions – 15 harvests. The data was analysed on a harvest-by-harvest basis and it was reported 
[OH[�[OL�LќLJ[Z�VM�2�^LYL�UV[�Z[H[PZ[PJHSS`�ZPNUPÄJHU[�VU�HSS��I\[�VUL�VJJHZPVU��

*SVZLY�L_HTPUH[PVU�VM�[OL�KH[H�ZOV^Z�[OH[�[OL�HUU\HS�WYVK\J[PVU�MYVT�[OL���[YPHSZ�^HZ����PU�`LHY��������PU�`LHY���HUK�
����PU�`LHY����;OPZ�[LTWVYHS�LќLJ[�PZ�JSLHYS`�L]PKLU[�PU�[OL�KH[H��-PN\YL�����HUK�PZ�JVUZPZ[LU[�^P[O�[OL�YLZ\S[Z�PU�-PN\YL����

(WWS`PUN�[OL�SVNPJ�HIV]L��HUK�ZL[[PUN�HZPKL�[OL�ÄYZ[�`LHY»Z�YLZ\S[Z��PUKPJH[LZ�[OH[�[OL�H]LYHNL�YLZWVUZL�[V�2�HJYVZZ�
[OLZL���ZP[LZ�V]LY�[OL�SHZ[���`LHYZ�VM�[OL�[YPHSZ��PZ�HIV\[������;OL�H]LYHNL�8;2�VU�[OL�JVU[YVS�WSV[Z�PZ�PU�[OL�YHUNL�
�����;OPZ�YLZ\S[�JHU�IL�WYLKPJ[LK�^P[O�ZVTL�JVUÄKLUJL�MYVT�[OL�KH[H�PU�-PN\YL���¶�H[�8;2�����[OL�WYLKPJ[LK�H]LYHNL�
YLZWVUZL�V]LY�[OL���ZP[LZ�ZOV\SK�IL�HIV\[�������8,+��HU�HJYVU`T�MVY�[OL�3H[PU�WOYHZL�¶�¸[OL�WVPU[�PZ�WYV]LU¹��
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The Proper Scientific Approach? 
;OL�PU[LYWYL[H[PVU�VM�[OL�Ä]L�[YPHSZ�OPNOSPNO[Z�[OL�VSK�IPVTL[YPJHS�KPSLTTH��>OLU�[OL�YLZ\S[Z�MYVT�H�NP]LU�[YPHS�HYL�UV[�
Z[H[PZ[PJHSS`�ZPNUPÄJHU[��[^V�X\LZ[PVUZ�HYPZL"�PZ�[OL�[YLH[TLU[��PU�[OPZ�JHZL�MLY[PSPZLY�2��PULќLJ[P]L�VY��PZ�[OL�[YPHS�KLZPNU�UV[�
Z\ѝJPLU[S`�WV^LYM\S�[V�KL[LJ[�[OL�VIZLY]LK�LќLJ[Z��,ZZLU[PHSS`"�HYL�[OL�U\TILY�VM�YLWSPJH[LZ�SHYNL�LUV\NO��NP]LU�[OL�
ZPaL�VM�[YLH[TLU[�LќLJ[Z�HUK�[OL�IHJRNYV\UK�ºUVPZL»�¶�[OL�]HYPHIPSP[`�PUOLYLU[�PU�[OPZ�[`WL�VM�YLZLHYJO&

When this question arises, it is necessary to look at the whole�ZL[�VM�KH[H��MYVT�[OLZL���[YPHS��PU�[OL�JVU[L_[�VM�all the 
information available concerning the nature of K responses in clover-based pastures, as has been done above. When 
this analysis is properly completed, it is reasonable to conclude that the results from these 5 trials are not unique in the 
5A�JVU[L_[���

Take Home Messages
;OL�RL`�WVPU[Z�MYVT�[OL�WV[HZZP\T��2��YL]PL^�HYL!�

1. ;OL�VW[PTHS�ZVPS�8;2�MVY�ULHY�TH_PT\T�WHZ[\YL�WYVK\J[PVU�VU�JSV]LY�IHZLK�WHZ[\YLZ�PZ�������;OPZ�HWWSPLZ�[V�HSS�
ZVPS�NYV\WZ"�ZLKPTLU[HY �̀�]VSJHUPJ��W\TPJL�HUK�WLH[�ZVPSZ�

��� The soil TBK test is of little diagnostic value.

��� *SV]LY�PZ�TVYL�ZLUZP[P]L�[V�2�KLÄJPLUJ`�[OHU�NYHZZLZ���

��� ;OL�PKLHS�WHZ[\YL�JVU[HPUZ���������JSV]LY�

5. (�^LSS�MLY[PSPZLK�JSV]LY�IHZLK�WHZ[\YL�JHU�Ä_� 
��������RN�2�OH�`LHY�

6. Clover has a higher feed-value for ruminants than grasses.

��� 7HZ[\YLZ�^PSS�ILJVTL�JSV]LY�KVTPUHU[�PUP[PHSS �̀�HM[LY�JVYYLJ[PUN�ZVPS�2�KLÄJPLUJ �̀

8. 0[�JHU�[HRL�[PTL�����TVU[OZ��MVY�JSV]LY�IHZLK�WHZ[\YLZ�[V�M\SS`�YLZWVUK�[V�WV[HZZP\T��2��MLY[PSPZLY��^OLU�JVYYLJ[PUN�
ZVPS�2�KLÄJPLUJ �̀�HUK�OLUJL�I\PSKPUN�\W�ZVPS�5�SL]LSZ�ZV�[OH[�NYHZZ�NYV^[O�PZ�VW[PTPZLK�

 �� It is economic to apply capital fertiliser K inputs, and strategies have been developed to deal with this.  

10. Once the optimal soil K levels have been reached a maintenance K program can be continued. 
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FREE-LIVING NITROGEN BACTERIA

We are all familiar with the knowledge, or at least we 
should be, that clover plants – our ubiquitous forage 
legume - have nodules on their roots and that these 
UVK\SLZ�JVU[HPU�YOPaVIPH��^OPJO�Ä_��JVU]LY[��UP[YVNLU��5��
from atmosphere in a form that the plant can utilise to 
THRL�WYV[LPU��5���0U�YL[\YU�[OL�YOPaVIPH�NL[�[OLPY�ZV\YJL�
of energy from the plant in the form of carbohydrates. 
;OPZ�YLSH[PVUZOPW�PZ�Z`TIPV[PJ�¶�IV[O�WHY[ULYZ�ILULÄ[�
from the association. This one of the most obvious 
IPVJOLTPJHS�WYVJLZZLZ�[OH[�5L^�ALHSHUK�HNYPJ\S[\YL�
relies upon on. Typical clover N inputs to the soil range 
MYVT�����[V�����RN�5�OH�`Y�HUK�P[�PZ�LZ[PTH[LK�[OH[�[OPZ�
HKKZ�HIV\[�����)�^VY[O�VM�5�[V�V\Y�WHZ[VYHS�ZVPSZ��

Our soils also contain free-living bacteria – they do not 
need a host plant to survive. This fact has also been 
known for a long time but it was always believed that 
[OL�HTV\U[Z�VM�5�[OL`�Ä_LK�HUK�HKKLK�[V�TVZ[�^LSS�
drained soils is small. In the context of the amounts of N 
in the pastoral N cycle the amounts are trivial. 

This maybe about to change. World-wide the race is 
on to see if these free-living bacteria can be somehow 
OHYULZZLK�[V�[OL�ILULÄ[�VM�^VYSK�^PKL�HNYPJ\S[\YL��;OPUR�
VM�ZLLKZ��NYHZZLZ�HUK�JYVWZ�[OH[�JV\SK�IL�¸PUVJ\SH[LK¹�
^P[O�MYLL�SP]PUN�5�Ä_PUN�IHJ[LYPH�HUK�^LYL�HZ�LќLJ[P]L�
quantitatively as the rhizobia-clover N story. 

Two such products are already on the market in New 
ALHSHUK��(NYHMVY\T�5A�PZ�J\YYLU[S`�THYRL[PUN�H�WYVK\J[�
called BioN, which, according to the advertising, 
¸OHYULZZLZ�SP]PUN�TPJYVILZ�[OH[�JHW[\YL�UP[YVNLU�KPYLJ[S`�
MYVT�[OL�HPY�¶�Ä_PUN�\W�[V����RN�5��OH�V]LY�Q\Z[���^LLRZ�¹�
0[�PZ�JSHPTLK�[OH[�)PV5�NP]LZ�¸,X\HS�VY�IL[[LY�YLZ\S[Z�[OHU�
\YLH¹��.LYOHYK�=LLYTHHR��[OL�PU]LU[VY�VM�[OPZ�WYVK\J[�
from South Africa, tells me that in addition to the free-
SP]PUN�5�Ä_PUN�IHJ[LYPH��)PV5�JVU[HPUZ�HUV[OLY�IHJ[LYP\T�
^OPJO�Ä_LZ�JHYIVU�HUK�WYV]PKLZ�[OL�5�Ä_PUN�IHJ[LYPH�
with a source of energy, analogous to the clover plant 
supplying energy to rhizobia. After an initial ‘proof of 
concept’ glasshouse experiment on maize, trials are 
UV^�\UKLY^H`�[V�[LZ[�[OL�WYVK\J[�PU�[OL�ÄLSK�VU�H�YHUNL�
of crops. Agraforum has told me that trials are currently 

underway on pastures in Canterbury and Southland. I am 
told that Agraforum will not release the results publicly 
until a full biometrical analysis has been completed. 

Bioconsortia, an American company, has developed 
H�ZLLK�[YLH[TLU[�^OPJO�JVU[HPUZ�MYLL�SP]PUN�5�Ä_PUN�
bacteria. This product, called ‘AlwaysN’ is now available 
PU�5A�[OYV\NO�P[Z�5A�KPZ[YPI\[VY�/�
�;��;OL`�JSHPT�[OH[�
[OL�(S^H`Z�5�TPJYVILZ��^OPJO�MLLK�Vќ�WSHU[�L_\KH[LZ��
PU[LYHJ[�^P[O�[OL�NYV^PUN�YVV[Z�OHPYZ�[V�Ä_�H[TVZWOLYPJ�
UP[YVNLU��HUK�JHU�Ä_�[OL�LX\P]HSLU[�VM�������RN�MLY[PSPZLY�
N per hectare. The Bioconsortia website tells us that 
they have conducted many trials in the USA on a wide 
range of crops, but there are no details regarding 
the experimental design and conduct of these trials, 
and importantly, no biometrical analysis of this data is 
H]HPSHISL��;OL�SVJHS�JVTWHU`�/�
�;�ZH`Z�[OH[�P[�OHZ�[YPHSZ�
in progress in the Manawatu and Waikato on pasture, 
maize, barley and brassicas. 

<U[PS�[OL�M\SS�KL[HPSZ�YLNHYKPUN�[OL�YLZ\S[Z�VM�[OLZL�ÄLSK�
trial, together with information on the design, conduct 
and biometrical analysis of these trials are publicly 
available, it is not possible to fully assess the veracity of 
this product. I look forward to seeing the results from 
these trials. 

If it can be proven that free-living bacteria can be found, 
or indeed manufactured via gene technology, that 
JHU�Ä_�HNYVUVTPJHSS`�ZPNUPÄJHU[�X\HU[P[PLZ�VM�5�MYVT�
the atmosphere, it would be an enormous agricultural 
breakthrough world-wide. The stakes are indeed high 
and when the stakes are high the science must be of 
excellent quality! 

A word of caution. Scientists from Holland have recently 
�������W\ISPZOLK�H�]LY`�JVTWYLOLUZP]L�YL]PL^�VM�HSS�
[OL�H]HPSHISL�L]PKLUJL�VU�[OPZ�Z\IQLJ[��;OLPY�JVUJS\ZPVU�
PZ�Z[HYR��¸+LZWP[L�TVYL�[OHU����`LHYZ�VM�YLZLHYJO��UV�
robust evidence suggests that inoculation of cereals and 
other non-legumes with free-living and/or endophytic 
IHJ[LYPH�SLHKZ�[V�Ä_H[PVU�VM�HNYVUVTPJHSS`�ZPNUPÄJHU[�
X\HU[P[PLZ�VM�KPUP[YVNLU�NHZ��5���MYVT�[OL�H[TVZWOLYL��
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Recall the product Probitas – a silica-based fertiliser 
which, it was claimed, converted radiant energy from 
the sun into electrical energy which stimulates the 
soil via electrolysis to release otherwise unavailable 
U\[YPLU[Z��0U������[OL�JVTWHU`�7YVIP[HZ�3[K�HUK�P[Z�
V^ULY�,^HU�*HTWILSS�^LYL�ÄULK�H�[V[HS�VM����������
\UKLY�[OL�-HPY�;YHKPUN�(J[�� ���MVY�TPZSLHKPUN�
advertising. I was retained as an Expert Witness on 
behalf of the Commerce Commission, who brought the 
action against Probitas. 

0U������4Y�*HTWILSS�HUK�OPZ�^PML�PUJVYWVYH[LK�H�
JVTWHU �̀�*HTIYPHU�-YLZO�3[K��^OPJO�VWLYH[LK�HU�
VYNHUPJ�I\[JOLY`�HUK�WYVK\JL�ZOVW��0[�LTWSV`LK���
Z[Hќ��0U������OL�^HZ�QHPSLK�MVY�MV\Y�`LHYZ�HUK� �TVU[OZ�
MVY������T�^VY[O�VM�[H_�L]HZPVUZ��/L�JSHPTLK!�¸0�ZP[�PU�
JV\Y[�RUV^PUN�[OL�[H_�SH^Z�PU�5L^�ALHSHUK�KVU»[�HWWS`�
to me. At present I have nothing [which] says I have 
been convicted of any crime. I don’t accept anything 
JVU[LUKLK�I`�[OPZ�JV\Y[��VUS`�H�KPZTPZZHS�¹�

+LZWP[L�[OLZL�ZL[IHJRZ��4Y�*HTWILSS�PZ�IHJR�PU�
business. His new venture is called EcoFarmAotearoa. 
/PZ�^LIZP[L�VќLYZ�H�KVaLU�VY�ZV�]PKLVZ�VU�HSS�THUULY�

PROBITAS

of topics. It appears that he has found a ‘formula’ to 
get rid of weeds and facial eczema, and enhance soil 
and animal health: the process we now learn is called 
‘biological transmutation’, a theory developed by a 
-YLUJO�ZJPLU[PZ[�3V\PZ�2LY]YHU�IHJR�PU�[OL�� ��Z��
which purports to show how soil biology can convert 
magnesium into calcium, silicon into calcium and 
calcium and sodium into potassium. To my mind this 
sounds like a modern take on alchemy!  He uses this, 
together with Albrecht’s debunked Ratio Theory, to 
explain why soil test results can change over time 
and how this information can be used as the basis for 
appropriate fertiliser advice. 

My Advice
I recommend this website, and the associated videos, 
to those who are interested in the question: How 
LќLJ[P]L�PZ�[OL�-HPY�;YHKPUN�(J[��HUK�V\Y�[H_�SH^Z�MVY�[OH[�
matter, at protecting all citizens against people like Mr 
Campbell, who appears to be above science and the 
SH^&

FERTILISER ADVICE AND AI

I have in front of me an AI generated Fertiliser Recommendation Report for a generic Waikato dairy farm. The report 
PZ���WHNLZ�SVUN�HUK�PZ�WYLZLU[LK�PU���ZLJ[PVUZ!�,_LJ\[P]L�:\TTHY`"�0U[YVK\J[PVU"�>HPRH[V�(ZO�:VPSZ�*OHYHJ[LYPZ[PJZ"�
5\[YPLU[�9LX\PYLTLU[Z�MVY�7HZ[\YL�7YVK\J[PVU"�7YHJ[PJHS�-LY[PSPZLY�7YVNYHTTL"�9LZV\YJL�4HUHNLTLU[�(J[�*VTWSPHUJL"�
4VUP[VYPUN�HUK�(KHW[P]L�4HUHNLTLU["�,JVUVTPJ�*VUZPKLYH[PVUZ"�*VUJS\ZPVUZ�HUK�9LJVTTLUKH[PVUZ��;OLZL�ZLJ[PVUZ�
JVU[HPU�TVZ[S`�NLULYPJ�PUMVYTH[PVU�^OPJO�PZ�VM�SP[[SL�WYHJ[PJHS�\ZL�^OLU�VќLYPUN�MHYT�ZWLJPÄJ�MLY[PSPZLY�HK]PJL��

;OL�6SZLU�7�VU�[OPZ�NLULYPJ�MHYT�^L�HYL�[VSK��PZ�J\YYLU[S`�����[OL�ZVPS�8;2�PZ���HUK�[OL�W/������;OL�V[OLY�PTWVY[HU[�ZVPS�
[LZ[�YLZ\S[Z�HYL�UV[�NP]LU��;OL�YLJVTTLUKLK�U\[YPLU[�PUW\[Z�HYL��RN�OH�`Y�����������RN�7����������RN�2��HUK���������RN�:�

(WHY[�MYVT�Z[H[PUN�[OH[�H�^LSS�THUHNLK�>HPRH[V�KHPY`�ZOV\SK�HJOPL]L��������¶��������RN�+4��OH�`Y��UV�MHYT�ZWLJPÄJ�
NVHSZ�HYL�VќLYLK��;OPZ�PZ�[OL�THQVY�SPTP[H[PVU�^OLU�P[�JVTLZ�VќLYPUN�MHYT�ZWLJPÄJ�MLY[PSPZLY�HK]PJL��



&&&������&����������(

������!#���"�!���%��&��
�����  ���54 10

0U�T`�VWPUPVU�[OL�TPUPT\T�ZL[�VM�PUMVYTH[PVU�YLX\PYLK�[V�VќLY�H�IHZPJ�MHYT�ZWLJPÄJ�MLY[PSPZLY�WYVNYHT�MVY�H�KHPY`�MHYT�
should include:

• A farm visit and pasture assessment, including pasture vigour and clover content, weed loading, presence or 
absence of excreta patches, farm topography.

• (�JSLHY�L_WYLZZPVU�VM�[OL�MHYT�[`WL��+HPY`�5A�:`Z[LT�;̀ WLZ���[V����PUJS\KPUN�Z\WWSLTLU[HY`�MLLK���

• (�JSLHY�L_WYLZZPVU�VM�[OL�MHYT�NVHSZ"�PUJS\KPUN�WYVK\J[PVU��ZVJPHS�HUK�LU]PYVUTLU[HS��

• A set of current soil test results covering all the discrete blocks on the farm and some indication as to whether 
[OLZL�YLZ\S[Z�HYL�JVUZPZ[LU[�^P[O�WHZ[\YL�HZZLZZTLU[&�����

• Past soil tests and fertiliser history if available. 

• Clover-only tests if required.  

• Nutrient inputs required to meet the farm goals. 

• 3LHZ[�JVZ[�-LY[PSPZLY�9LX\PYLTLU[Z�[V�HJOPL]L�[OL�YLX\PYLK�U\[YPLU[�PUW\[Z���

It is accepted that other analysis may be required to meet Code of Practice requirements These can readily be clipped 
onto the basic fertiliser recommendation. 

*SLHYS`�[OL�-LY[PSPZLY�9LJVTTLUKH[PVU�9LWVY[�VќLYLK�]PH�*OH[�.7;�KVLZ�UV[�TLL[�[OLZL�ZWLJPÄJH[PVUZ�HUK�[OLYLMVYL�0�
would not recommend this approach. However, the Report does contain some excellent advice at the bottom of page 
5 and in small print.  

This recommendation is based on current best practice for Waikato dairy farming. Individual farm programmes should be tailored to 
ZWLJPÄJ�ZVPS�[LZ[�YLZ\S[Z�HUK�MHYT�Z`Z[LT�YLX\PYLTLU[Z��*VUZ\S[�^P[O�H�X\HSPÄLK�MHYT�JVUZ\S[HU[�VY�MLY[PSPZLY�YLWYLZLU[H[P]L�MVY�MHYT�
ZWLJPÄJ�HK]PJL�


