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The Fertiliser Association of New Zealand has recently published a revised edition (2023) of its popular booklet, 
“Fertiliser Use on Dairy Farms.” There is also a sister booklet “Fertiliser Use on Sheep & Beef Farms (revised 2024).” 
These can be downloaded for free from their website. 

These booklets contain a lot of the information required to interpret soil and pasture tests and hence develop 
fertiliser recommendations for individual farms, but, in this article, I want to focus on one aspect of this process; the 
interpretation of the Olsen P test. 

The Olsen P soil test is important in our New Zealand context. It has been widely calibrated across the major New 
Zealand soil groups and it has a dual role: it is used to predict relative pasture production in clover-based pastures, and, 
Q\Z[�HZ�PTWVY[HU[�[OLZL�KH`Z��P[�PZ�H�\ZLM\S�WYLKPJ[VY�VM�7�Y\UVќ�[V�^H[LY^H`Z��I\[�[OPZ�HY[PJSL�KVLZ�UV[�JVUZPKLY�[OPZ�ZPKL�
of the “equation”. Much can depend on interpreting it correctly.  

Both booklets had their origins in the early 1990s. At that time a large database had been established, summarizing 
[OL�YLJVYKZ�MYVT�O\UKYLKZ�VM�MLY[PSPZLY�7�ÄLSK�[YPHSZ��MYVT�HSS�V]LY�5L^�ALHSHUK��JVTWSL[LK�PU�[OL�WYL]PV\Z����`LHYZ�VY�
ZV��;OPZ�KH[H�^HZ�\ZLK�[V�KLÄUL�[OL�YLSH[PVUZOPWZ�IL[^LLU�[OL�6SZLU�7�ZVPS�[LZ[�HUK�YLSH[P]L�WHZ[\YL�WYVK\J[PVU�MVY�[OL�
major soil groups, from which target ranges were estimated. In the recent editions of these booklets the target ranges 
^LYL�KLÄULK�HZ�[OL�YHUNL�PU�6SZLU�7�YLX\PYLK�[V�HJOPL]L� ���VM�[OL�TH_PT\T�WHZ[\YL�WYVK\J[PVU��;HISL�����

Table 1.   Target�6SZLU�7�YHUNLZ�YLX\PYLK�[V�HJOPL]L� ���VM�TH_PT\T�WHZ[\YL�WYVK\J[PVU�MVY�[OL�THQVY�ZVPS�
groups. (Fertiliser Association of New Zealand, 2023 and 2024).

Soil	Group Target	Ranges	(for	97%	maximum	production)

Volcanic and Sedimentary soils 20-30

Pumice and Peat soils �����

INTERPRETING THE OLSEN P SOIL TEST

0[�PZ�PTWVY[HU[�[V�YLJVYK�[OH[�[OLZL�IVVRSL[Z�^LYL�UV[�WLLY�YL]PL^LK�ZJPLU[PÄJ�W\ISPJH[PVUZ��;OL`�^LYL�^YP[[LU�ZWLJPÄJHSS`�
MVY�MHYTLYZ�HUK�MHYT�JVUZ\S[HU[Z��;OL`�^LYL�ZPTWSPÄLK�L_WYLZZPVUZ�VM�[OL�RUV^U�ZJPLUJL��[Y`PUN�[V�RLLW�[OL�ZJPLU[PÄJ�
QHYNVU�[V�H�TPUPT\T��(JJVYKPUNS`�[OL`�JVTL�^P[O�ZVTL�X\HSPÄJH[PVUZ��,_HTWSLZ�VM�[OPZ�JHU�IL�MV\UK�PU�[OL�TVZ[�
recent editions: 



&&&������&����������(

������!#���"�!���%��&��
�����  ���51 2

The target ranges given in this section of the booklet are a guide only. 

Where a farm should sit within the target range will be based on economic and environmental consideration. 

At Olsen P levels greater than the target ranges, small increases in pasture production (1-2 t DM/ha) may occur which 

TH`�IL�WYVÄ[HISL��>OL[OLY�VY�UV[�OPNOLY�ZVPS�6SZLU�7�SL]LSZ�^PSS�YLZ\S[�PU�HU�LJVUVTPJ�YL[\YU�^PSS�IL�KL[LYTPULK�WYPTHYPS`�
by the relationship between the cost of applied P and returns from milk solids produced. 

Whether or not higher soil Olsen P levels will result in an economic return will be determined primarily by the relationship 

between the cost of applied P and the gross margin per hectare.

0U������HSS�VM�[OL�7�ÄLSK�[YPHS�KH[H�^HZ�YL]PL^LK��YL^VYRLK�HUK�MVYTHSS`�W\ISPZOLK�PU�[OL�ZJPLU[PÄJ�SP[LYH[\YL��[VNL[OLY�
^P[O�H�K`UHTPJ�7�TVKLS��;OPZ�WHWLY�JHU�IL�KV^USVHKLK�MYVT�T`�^LIZP[L��¸+LÄUPUN�[OL�YLSH[PVUZOPWZ�IL[^LLU�WHZ[\YL�
production and soil P and the development of a dynamic P model for New Zealand pastures: a review of recent 
developments.”  
O[[WZ!��KV\NLKTLHKLZ�JVT�\WSVHKZ�ÄSLZ�7HZ[\YLF7YVK\J[PVUFHUKF:VPSF7�WKM

Given this more rigorous approach, the production functions relating Olsen P with relative pasture production were 
revised, and the critical�6SZLU�7�SL]LSZ�YLX\PYLK�[V�HJOPL]L� ���TH_PT\T�WYVK\J[PVU��[VNL[OLY�^P[O�[OL�JVUÄKLUJL�
intervals, were calculated (Table 2).

Table 2.   Critical 6SZLU�7�SL]LSZ�HUK�JVUÄKLUJL�PU[LY]HSZ�� ���WYVIHIPSP[`��YLX\PYLK�[V�HJOPL]L� ���VM�TH_PT\T�
WYVK\J[PVU�MVY�[OL�THQVY�ZVPS�NYV\WZ���MYVT!�,KTLHKLZ�L[��HS��������5A�1V\YUHS�VM�(NYPJ\S[\YHS�9LZLHYJO�

Soil	Group
Mean	critical	Olsen	P	and	con"idence	interval	required		

to	achieve	97%	maximum	production

Volcanic ����������

Sedimentary 30 (26-32)

Pumice ����������

Peat ����������

5V[L�[OH[�[OL� ���JVUÄKLUJL�PU[LY]HSZ�PU�;HISL���HYL�IYVHK��;OPZ�PZ�H�TLHZ\YL�VM�[OL�¸UVPZL¹��[OL�\UJLY[HPU[ �̀�PU�[OLZL�
LZ[PTH[LZ��-VY�L_HTWSL��[OL�KH[H�PU�;HISL���PUKPJH[L�[OH[�[V�HJOPL]L� ���VM�TH_PT\T�WYVK\J[PVU�VU�H�]VSJHUPJ�ZVPS��HU�
average�6SZLU�7�VM����PZ�YLX\PYLK��I\[�P[�JV\SK�IL��IHZLK�VU�WYVIHIPSP[ �̀�IL[^LLU����HUK�����

The ‘noise’ in these estimates is a consequence of the inherent variability in measuring soil Olsen P (typically the 
JVLѝJPLU[�VM�]HYPHIPSP[`��*=��PZ�������HUK�[OL�PUOLYLU[�]HYPHIPSP[`�PU�[OL�TLHZ\YLTLU[�VM�WHZ[\YL�WYVK\J[PVU��[`WPJHS�*=�
�����
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Taking this ‘noise’ into account, it is reasonable to condense the data in Table 2 into two groups, as has been done in 
the revised booklets, as follows: 

Table 3.   The critical�6SZLU�7�SL]LSZ�HUK�[OL�JVUÄKLUJL�PU[LY]HSZ��[V�HJOPL]L� ���TH_PT\T�WYVK\J[PVU�MVY�
the four soil groups after taking into account the ‘noise’ in the data. 

Soil	Group
Critical	levels	and	con"idence	interval	for	Olsen	P	to	

a	achieve	97%	maximum	production

Volcanic and Sedimentary soils ����������

Pumice and Peat soils �����������

The results in Table 3 for the Pumice and Peat soils 
are similar to the information presented in the revised 
booklets (compare Table 1 and Table 3) but the data 
MVY�[OL�=VSJHUPJ�HUK�:LKPTLU[HY`�ZVPSZ�HYL�KPќLYLU[��;V�
be explicit, the data in the 2024 booklets for these two 
soil groups suggest that the target Olsen P (Table 1) 
PZ�PU�[OL�YHUNL��������TLHUPUN�[OH[� ���VM�TH_PT\T�
production will be achieved if the Olsen P is somewhere 
IL[^LLU�������HUK�[OH[�[OL�ZWLJPÄJ�6SZLU�7�[V�
target when developing a fertiliser plan will include the 
economics in a given situation. 

In contrast, the data in Table 3 indicate that the critical 
SL]LS�[V�HJOPL]L� ���TH_PT\T�WYVK\J[PVU�PZ�VU�H]LYHNL�
Olsen P 30 and that the range in this estimate is 26 to 
����;OL�critical Olsen P only relates to production and 
does not consider economics. 

Economics Considerations. 
Neither the production function, relating Olsen P 
and relative pasture production, or the critical Olsen 
P values, consider the economics of fertiliser use. 
To do that we need to introduce another concept – 

the economic optimal Olsen P. Figure 1 shows a 
stylised production function relating relative pasture 
WYVK\J[PVU�HUK�6SZLU�7������TT���

At low soil Olsen P levels large increases in relative 
pasture production occur if the Olsen P is increased 
as a consequence of applying fertiliser P. The gradient 
is steep and hence “a” is much greater than “b” (see 
Figure 1), meaning that the dollars made from applying 
fertiliser P, are much greater than the cost of applying 
fertiliser. It is economic. 

At the ‘top’ of the curve the change in relative pasture 
production per unit increase in Olsen P is small. i.e., 
“a” is less than “b”, meaning that the cost of applying 
TVYL�MLY[PSPZLY�7�PZ�T\JO�NYLH[LY�[OHU�[OL�KVSSHY�ILULÄ[�PU�
terms of a likely increase in pasture production. In other 
words, it is not economic. 

What we are looking for is the point along the x axis 
where “a” is equal to “b.” This point is called the 
economic optimal Olsen P - farming above this is a 
^HZ[L�VM�TVUL`�HUK�\UULJLZZHYPS`�PUJYLHZPUN�7�Y\UVќ��
Operating below the economic optimal Olsen P means 
[OH[�WYVÄ[Z�HYL�UV[�ILPUN�TH_PTPaLK��
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Figure 1  A stylised production function�YLSH[PUN�YLSH[P]L�WHZ[\YL�WYVK\J[PVU�HUK�6SZLU�7������TT���

Thus, on the x-axis of the production function there are two important points to consider: the economic optimal Olsen 
7�^OLYL�WYVÄ[HIPSP[`�PZ�VW[PTPZLK�HUK�[OL�agronomic optimal where pasture production is maximised - they are very 
KPќLYLU[�¸ILHZ[Z�¹�

The major factor determining the economic�VW[PTHS�6SZLU�7�PZ�[OL�IPVSVNPJHS�LѝJPLUJ`�VM�[OL�MHYT�¶�OV^�THU`�KVSSHYZ�
are made per unit of pasture production grown and converted into saleable product. And a good measure of this is the 
gross margin (GM) (the gross income minus the variable costs which includes animal health, supplements and power). 
;OL�TVYL�LѝJPLU[�[OL�MHYT�PZ�PU�[LYTZ�VM�JVU]LY[PUN�WHZ[\YL�PU[V�KVSSHYZ��[OL�OPNOLY�[OL�LJVUVTPJ�VW[PTHS�6SZLU�7��

100%

50%

Soil	Olsen	P	(0-75mm)

Economic	
Optimum

Biological	
Optimum
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Dry stock farms
;̀ WPJHS�NYVZZ�THYNPUZ�VU�KY`�Z[VJR�MHYTZ�HYL�PU�[OL�YHUNL�MYVT�HIV\[������OH�\W�[V�HIV\[�������OH�MVY�PU[LUZP]L�ILLM�
operations. Accordingly the economic�VW[PTHS�6SZLU�7�SL]LSZ�[`WPJHSS`�YHUNL�MYVT�HIV\[����\W�[V�����-PN\YL�����

0U�WYHJ[PJL�TVZ[�KY`�Z[VJR�MHYTZ�JHU�IL�KP]PKLK�PU[V�ISVJRZ�IHZLK�VU�SHUK�JSHZZ��^OPJO�^PSS�KPќLY�PU�[LYTZ�VM�[OLPY�
productivity and hence gross margin. Thus, the fertiliser policy can be rationalised further by determining economic 
VW[PTHS�6SZLU�7�MVY�[OL�KPќLYLU[�IVJRZ�VU�[OL�MHYT��

Figure 2   The indicative relationship between farm gross margin (GM/ha) and the 
economic Olsen P for sedimentary and volcanic soils, assuming typical 
costs for fertiliser and values for gross margin. 

Dairy Farms
In contrast, the gross margins on dairy farms are much higher than on dry-stock farms and can range from $3,000/
OH���������OH��*VUZLX\LU[S �̀�[OL�economic optimal Olsen P levels are much higher. This, of course, is the reason why 
dairy farms are operated at much higher Olsen P levels, but it also introduces another factor to consider. 

The production functions�HYL�J\Y]PSPULHY�HUK�[OL`�ILJVTL�HSTVZ[�ºÅH[»�H[�OPNOLY�6SZLU�7�SL]LSZ��-PN\YL�����0U�[OPZ�
TH[OLTH[PJHS�ºUV�THUZ»�SHUK��P[�PZ�PTWVZZPISL�[V�KLÄUL�[OL�6SZLU�7�[V�HJOPL]L�H�YLSH[P]L�WHZ[\YL�WYVK\J[PVU�VM������
HUK�MVY�[OPZ�YLHZVU�[OL�ILZ[�^L�JHU�KV�PZ�[V�KLÄUL�[OL�6SZLU�7�[V�YLHJO� ���TH_PT\T�WYVK\J[PVU��HJJLW[PUN�[OH[�[OPZ�
criteria is somewhat arbitrary.
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Table 4.��,Z[PTH[LK�YHUNLZ�PU�6SZLU�7�[V�HJOPL]L�economic optimal pasture production. 

Production Volcanic	and	Sedimentary	soils	 Pumice	and	Peat	soils

High (>1000 kg MS/ha) ����� �����

Low (<1000 kg MS/ha) ����� �����

As has been noted, the critical Olsen P and the range in confidence interval have no economic meaning. To take 
that step, we now must consider the economics of applying fertiliser to dairy farms, repeating that the major factor to 
consider is the GM. They are very high and when you run the numbers it turns out that the economic optimal Olsen P 
VU�OPNO�WYVK\JPUN�KHPY`�MHYTZ��4:�OH�%������4:�OH��HYL�PU�[OL�YHUNL�������MVY�[OL�]VSJHUPJ�HUK�ZLKPTLU[HY`�ZVPSZ��
HUK�������VU�[OL�W\TPJL�HUK�WLH[�ZVPSZ��6U�SV^�WYVK\JPUN�KHPY`�MHYTZ�[OL�YLSL]HU[�YHUNLZ�HYL���������HUK���������
respectively (Table 4).

;OLZL�LZ[PTH[LK�YHUNLZ�HZZ\TL�[OH[�[OL�LJVUVTPJ�NVHS�MVY�[OL�MHYT�PZ�[V�VW[PTPZL�[OL�WYVÄ[HIPSP[`�I`�TH_PTPZPUN�[OL�
production and utilisation from clover-based pastures.

REGENERATIVE AGRICULTURE – UPDATE

The Government has committed a large amount of 
9
+�KVSSHYZ�[V�PU]LZ[PNH[L�[OL�THU`�JSHPTZ�THKL�HIV\[�
9LNLULYH[P]L�(NYPJ\S[\YL��9(���0�WYVTPZLK�[V�RLLW�`V\�
up to date on this topic. 

In Fertiliser Review 46 we reported the results from a 
survey comparing the meat quality from 9 conventional 
farms and 9 regenerative farms - there was little 
KPќLYLUJL��0U�Fertiliser Review 47 we looked at some 
KLÄUP[PVUZ�VM�9(���P[�HWWLHYZ�[OH[�9(�LZJHWLZ�KLÄUP[PVU��
(UK�[OLU�^L�HZRLK�[OL�X\LZ[PVU"�JHU�9(�HќLJ[�JSPTH[L�
change by sequestering more carbon in soils? Answer, 
no. 

In Fertiliser Review 48�^L�YLWVY[LK�[OL�ÄUHUJPHS�KH[H�
MYVT����MHYTZ������JVU]LU[PVUHS�HUK����9(�MHYTZ���
covering a 4-year period up to 2022. In short, while 
[OLYL�^HZ�UV�KPќLYLUJL�PU�MHYT�L_WLUZLZ��NYVZZ�MHYT�
PUJVTL�^HZ�OPNOLY�VU�[OL�*VU]LU[PVUHS�MHYTZ���������
OH��]LYZ\Z�[OL�9(�MHYTZ���������OH��

The results from a further survey, conducted in 
������OH]L�UV^�ILLU�W\ISPZOLK��1V\YUHS�VM�[OL�
ALHSHUK�.YHZZSHUKZ�������������0U�[OPZ�Z\Y]L`�THU`�
measurements were made comparing soil and pasture 
attributes, and farm management, from 13 conventional 
HUK����9(�MHYTZ�

*\[[PUN�[V�[OL�JOHZL��[OL�H\[OVYZ�JVUJS\ZPVU�^HZ�
blunt: “Overall, there were many similarities between 
regenerative and conventionally managed pastures, 
inferring that conventional farms in New Zealand are 
regenerative in many aspects.” One of the few statistically 
ZPNUPÄJHU[�JVTWHYPZVUZ��HUK�PUKLLK�VUL�[OL�TVZ[�
PU[LYLZ[PUN�YLZ\S[��^HZ�[OL�NYLH[LY�SLN\TL�JVU[LU[�������
PU�[OL�9(�WHZ[\YLZ�YLSH[P]L�[OL�JVU]LU[PVUHS�WHZ[\YL�������
This was attributed to the respective fertiliser policies. 
The conventional farmers used synthetic fertilisers 
PUJS\KPUN�UP[YVNLU�^OLYLHZ�[OL�9(�MHYTLYZ�\ZLK�H�
veritable range of alternative organic - type fertilisers. We 
KPK�UV[�ULLK�YLZLHYJO�VU�9(�[V�L_WSHPU�[OPZ�VIZLY]H[PVU��
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Surveys of this type have limited interpretive value 
¶�[OL`�WYV]PKL�H�ZUHWZOV[�H[�H�ZWLJPÄJ�[PTL��;OPZ�PZ�
acknowledged by the respective authors. Long-term 
ZJPLU[PÄJHSS`�KLZPNULK�HUK�JVUK\J[LK�[YPHSZ�HYL�YLX\PYLK���

0UKLLK��[^V�SVUN���[LYT�ÄLSK�[YPHSZ��IV[O�HYL�PU[V�[OLPY��rd 

year), are now underway, one in the Hawkes Bay (On-
-HYT�9LZLHYJO��HUK�[OL�V[OLY�PU�[OL�4HUH^H[\��4HZZL`�
University). Both trials are designed to investigate some 
VM�[OL�[OLVYPLZ�ILPUN�WYVT\SNH[LK�I`�9(�WYV[HNVUPZ[Z��

(Z�HU�L_HTWSL��9(�WYHJ[P[PVULYZ�ILSPL]L�[OH[�WHZ[\YLZ�
ZOV\SK�JVU[HPU�T\S[PWS`�ZWLJPLZ��;V�[LZ[�[OPZ����ZWLJPLZ�
were sown in the Massey dairy trial and 19 in the 
Massey sheep pasture. It has been reported that after 2 

0U�[OL�]LY`�ÄYZ[�-LY[PSPZLY�9L]PL^��-LY[PSPZLY�9L]PL^�5V���
6J[VILY��  ���0�^YV[L��¸5V�V[OLY�JVUJLW[�PU�ZVPS�ZJPLUJL�
has been so misrepresented and misused as soil P 
Ä_H[PVU��0[�OHZ�ILLU�HUK�Z[PSS�PZ�\ZLK�[V�ZLSS�HSS�ZVY[Z�VM�
useless fertilisers and soil amendments to unsuspecting 
farmers.” I followed this up with another article in 
-LY[PSPZLY�9L]PL^�5V����4HYJO��   ���0�[OV\NO[�[OLZL�
VќLYPUNZ�JV\SK�W\[�[OPZ�ºVSK�WVYR`»�[V�ILK��

B5V[L!�[OL�-LY[PSPZLY�9L]PL^�5VZ���HUK���HYL�H]HPSHISL�VU�[OL�
agKnowledge website for those who wish to see my ‘take’ 
VU�ºWOVZWOH[L�Ä_H[PVU�»�UV^�YLMLYYLK�[V�HU�(UPVU�:[VYHNL�
*HWHJP[`�(:*�D�

Not so. A recent article in the NZ Farmer (September 
������ZJYLHTZ!�¸-HYTLYZ�Ä_H[LK�I`�WOVZWOH[L�¹�;OL�
implication is clear. Farmers are wasting money applying 
phosphate fertiliser because there is already heaps of 
Ä_LK�7�HSYLHK`�PU�[OL�ZVPS��(SS�[OH[�PZ�YLX\PYLK�PZ�ZVTL�
lime to unlock it.  

There were a number of factual errors in the article. 
+LHSPUN�^P[O�[OLT�ÄYZ[��0[�YLWVY[LK�[OH[�ZVPSZ�ZOV\SK�IL�
limed to a pH 6.2 to 6.3. The optimal soil pH for clover-
IHZLK�WHZ[VYHS�ZVPSZ�PZ�PU�[OL�YHUNL����������(SZV��[OL�
article makes general use of term “P - sparing,” referring 

years “the species which dominated were ryegrass and 
white clover, cocksfoot, red clover and plantain”. And 
we are told this result is “not surprising, when looking at 
the amount of breeding and selection that has gone into 
these varieties over the years.” Once again we could 
OH]L�WYLKPJ[LK�[OPZ�V\[JVTL�MYVT�ÄYZ[�WYPUJPWSLZ��

Thus, it seems to me at this stage, that the important 
PUMVYTH[PVU�LTLYNPUN�MYVT�[OLZL�Z\Y]L`Z�HUK�[OL�ÄLSK�
trials is not new. This begs the question: Why are we 
undertaking this research? Why are we asking these 
X\LZ[PVUZ�VM�9(�^OLU�PUMHJ[�[OL�HUZ^LYZ�JHU�HSYLHK`�IL�
predicted based on known science? Dare I suggest we 
are wasting scarce research dollars! 

PHOSPHORUS FIXATION - AN OLD PORKY

[V�[OL�LќLJ[�[OH[�SPTL�JHU�OH]L�VU�[OL�WSHU[�H]HPSHIPSP[`�
VM�7�PU�ZVPSZ��;OPZ�LќLJ[�PZ�RUV^U�[V�VJJ\Y�PU�:64,�ZVPSZ�
– the yellow brown soils in the Wairarapa for example, 
I\[�L]LU�[OLU�[OL�LќLJ[�PZ�[VV�ZTHSS�[V�IL�VM�WYHJ[PJHS�
value. For instance, I would not recommend withholding 
fertiliser P inputs because lime had been applied. 
Looked at bluntly: lime is not a fertiliser. 

*LY[HPUS`�[OLYL�PZ�H�JHZL�MVY�^P[OOVSKPUN�7�PUW\[Z�HUK�
redirecting the expenditure into a liming program. 
Fertiliser P is expensive, relative lime, and thus it can 
IL�H�NVVK�[HJ[PJ�ÄUHUJPHSS �̀�WYV]PKPUN�[OL�ZVPS�7�U\[YPLU[�
tank (the Olsen P level) is already at or above optimal 
(see article on Optimal P in this issue). This works well 
for P because it largely stays put in the topsoil (i.e. the 
P losses are low) and, providing you start with optimal 
Olsen P levels, the rate of decline in Olsen P, when P is 
withheld, is about 1-2 units per year. 

This is not the same with the other major nutrients, 
K and S. They do not have large soil tanks and the 
loses relative to P, are much higher (from leaching in 
particular). Withholding inputs of these nutrients is 
not advised, assuming the goal is a maintain optimal 
production. 
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7V[HZZP\T��2��KLÄJPLUJ`�PZ�JVTTVU�PU�5L^�ALHSHUK�WHZ[VYHS�ZVPSZ��0[�HWWLHYZ�[OH[�^L�OH]L�KL]LSVWLK�HU�H]LYZPVU�[V�
\ZPUN�MLY[PSPZLY�2�HUK�[OL�YLHZVUZ�MVY�[OPZ�HYL�KPѝJ\S[�[V�JVTWYLOLUK��(M[LY�HSS��P[�PZ�VUL�VM�[OL����LZZLU[PHS�U\[YPLU[Z�HUK�
PM�SL]LSZ�HYL�ILSV^�VW[PTHS��8\PJR�;LZ[�2�������[OL�JSV]LY�JVU[LU[��[OL�TVZ[�PTWVY[HU[�JVTWVULU[�VM�V\Y�JSV]LY�IHZLK�
pastures, will be limited. Part of the problem is that we fail to appreciate how much K is required in our pastoral soils. 

;OL�HTV\U[�VM�2�PU�[OL�ZVPS�WHZ[\YL�HUPTHS�J`JSL�PZ�HIV\[����[PTLZ�[OH[�MVY�7�HUK�:��*VUZPKLY�MVY�H�TVTLU[�[OH[�2�
JVUJLU[YH[PVUZ�PU�WHZ[\YL�KY`�TH[[LY�HYL�HIV\[�������ZPTPSHY�[V�[OL�JVUJLU[YH[PVUZ�VM�UP[YVNLU��5���^OLYLHZ�WHZ[\YL�7�
HUK�:�JVUJLU[YH[PVUZ�HYL�HIV\[�����������-HYTLYZ�OH]L�ILJVTL�HJJ\Z[VTLK�[V�HWWS`PUN�HUU\HS�MLY[PSPZLY�5�PUW\[Z�VM�
100-200 kg N/ha, but balk at the prospect of applying similar rates of K fertiliser! We need to refresh our understanding 
of K. 

;OL�ZVPS�2�8\PJR�;LZ[��8;2��PZ�KPYLJ[S`�YLSH[LK�[V�[OL�[V[HS�HTV\U[�VM�WSHU[�H]HPSHISL�2�PU�[OL�[VWZVPS��P�L��(�OVYPaVU�������
JT���-PN\YL�����;OL�VW[PTHS�8;2�MVY�JSV]LY�IHZLK�WHZ[VYHS�ZVPS�PZ�������HUK�[OPZ�YLWYLZLU[Z�HIV\[�����[V�����RN�2�OH�VM�
plant available K. 

Figure 2��9LSH[PVUZOPW�IL[^LLU�H]HPSHISL�2�PU�[VWZVPS�������JT��HUK�8\PJR�;LZ[�2��8;2�

*VTWHYL�[OL�ZPaL�VM�[OPZ�WVVS�VM�H]HPSHISL�2�PU�[OL�ZVPS�^P[O�[OL�SVZZLZ�VM�2�MYVT�[OL�Z`Z[LT�^OPJO�PUJS\KL!�YLTV]HS�VM�2�
PU�WYVK\J[Z��SLHJOPUN��Y\UVќ�HUK�[YHUZMLY�[V�UVU�WYVK\J[P]L�HYLHZ��;̀ WPJHSS �̀�[V�THRL�NVVK�[OLZL�SVZZLZ�VM�2��HUK�OLUJL�
THPU[HPU�ZVPS�2�SL]LSZ��VU�H�OPNO�WYVK\JPUN�KHPY`�MHYT��YLX\PYLZ��������RN�2�OH�`Y��)`�^H`�VM�JVU[YHZ[��[OL�SVZZLZ�VM�2�
from a productive dry-stock farm are about 20-30 kg K/ha/yr, and the K removed in a hay crop is about 30-40 kg K/ha 
for a per tonne of dry matter (DM). 

THE ENIGMA OF SOIL POTASSIUM
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Now for some simple calculations. Assume you have purchased a farm which has a QTK level in the optimal range, let 
\Z�ZH`����([�[OPZ�8;2�SL]LS�[OL�[V[HS�WSHU[�H]HPSHISL�2�PU�[OL�[VWZVPS�^PSS�IL�HIV\[�����RN�2�OH��-PN\YL�����0[�PZ�KLJPKLK�[V�
convert it to a high producing dairy farm. It is estimated that the total K losses are about 90 K/ha/yr. Thus, if no fertiliser 
2�^HZ�HWWSPLK�[OLYL�^PSS�IL�ZVPS�2�YLZLY]LZ�MVY�HIV\[���`LHYZ������ ����(S[LYUH[P]LS �̀�PM�[OL�MHYT�^HZ�JVU]LY[LK�[V�HU�
PU[LUZP]L�SP]LZ[VJR�ISVJR��[OL�ZVPS�2�YLZLY]LZ�^V\SK�SHZ[����������HIV\[� �`LHYZ��([�[OL�L_[YLTL��PM�[OL�SHUK�^HZ�\ZLK�
ZVSLS`�[V�THRL�OH`�ZPSHNL�IHSLHNL��^OPJO�PZ�[V�IL�ZVSK�Vќ�MHYT��HZZ\TL���OHY]LZ[Z�VM�HIV\[���[VUULZ�OH�LHJO��WLY�`LHY��
[OL�2�YLZLY]LZ�^V\SK�IL�LUV\NO�MVY���`LHYZ������������

These numbers can be worked the other way. Suppose the new farm had a QTK 4 and the goal was to optimise 
WHZ[\YL�WYVK\J[PVU�HZHW��P�L��PU����TVU[OZ���HU�PUJYLHZL�PU�8;2�MYVT���[V���^V\SK�IL�YLX\PYLK��HUK�[V�KV�[OPZ� 
����RN�2�OH�`LHY����_�����^V\SK�IL�YLX\PYLK�over and above the normal maintenance input. 

>OLU�SVVRLK�H[�MYVT�[OPZ�WLYZWLJ[P]L�P[�ZOV\SK�IL�UV�Z\YWYPZL�[OH[�[OL�PUJPKLUJL�VM�2�KLÄJPLUJ`�PU�JSV]LY�IHZLK�
pastures is so high. The problem situations are easy to identify:

1. Dry stock farms on sedimentary soils: Traditionally they have not used K fertiliser because the soils initially had 
plenty of K. The historically successful recipe was superphosphate, lime and some molybdenum. But they have 
been farming this way for many years and, as a consequence, they have used up all the plant available soil K 
reserves and now wonder why the pastures have runout of K and the clover is gone. 

2. These same group of farmers are told not to worry – they are advised by their consultant that although the soil 
8;2�PZ�SV �̂�[OLYL�PZ�WSLU[`�VM�^OH[�PZ�JHSSLK�9LZLY]L�2�HZ�TLHZ\YLK�I`�[OL�;)2�[LZ[��;OPZ�[LZ[�PZ�UV[�JHSPIYH[LK��
0M�[OL�ZVPS�8;2�PZ�SV^��#���HUK�[OL�JSV]LY�JVU[LU[�HUK�]PNV\Y�VM�[OL�WHZ[\YL�PZ�WVVY�[OLYL�PZ�H�OPNO�WYVIHIPSP[`�[OH[�
ZVPS�2�PZ�KLÄJPLU[�

3. Farmers who have converted to dairying and hence have greatly increased the need for K are wondering why 
[OLPY�WHZ[\YLZ�HYL�ZV�ºZPJR»��*OHUJLZ�HYL�[OL`�OH]L�ILLU�[VSK�[V�PUJYLHZL�[OL�MLY[PSPZLY�5�PUW\[Z��;OPZ�ZPTWS`�JV]LYZ�
up the problem – it does not solve it. 

4. Some farmers believe, or have been told by their consultant, that applying potassium will cause animal health 
WYVISLTZ��ZLL�-LY[PSPZLY�9L]PL^�5V����7V[HZZP\T!�4HSPNULK�VY�4HSPNUHU[�

��� Farmers who are wondering why the hay paddocks are not ‘pulling their weight.’ 

My advice
Go and take a hard look at your pastures, preferably with a Pasture Visual Assessments (PVA) booklet in hand  
�O[[WZ!��HNRUV^SLKNL�T`ZOVWPM �̀JVT�WYVK\J[Z�WHZ[\YL�]PZ\HS�HJJLZZTLU[�W]H���;OL�]PZ\HS�Z`TW[VTZ�VM�2�KLÄJPLUJ`�
are very obvious when you know what you are looking for.


