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An Experiment
A project, funded by The Rural Professionals Fund, 
has been completed. The goal of the project was to 
“test the hypothesis that regenerative farming produces 
cattle with better meat quality compared to equivalent 
JVU]LU[PVUHSS`�ÄUPZOLK�HUPTHSZ�HUK�PZ�HZZVJPH[LK�^P[O�
increased pasture diversity.”

Animals from 9 conventional farms were paired with 
nine farms ‘considered’ to be farmed Regeneratively. 
One animal from each farm was paired by breed, sex 
and age. Thus the experiment unit comprised nine 
paired animals. A range of tests were conducted on the 
striploin for each animal. Meat quality was assessed by 
measuring pH, moisture, elemental analysis, fat-soluble 
]P[HTPUZ��PU[YHT\ZJ\SHY�MH[[`�HJPK�WYVÄSL�HUK�JVSV\Y�

;OL�JVUJS\ZPVU!�4VZ[�[LZ[Z�ZOV^LK�UV�ZPNUPÄJHU[�
KPќLYLUJL�IL[^LLU�MHYT�[`WLZ�PU�[OL�SL]LSZ�VM�MH[[`�HJPKZ�
JVUZPKLYLK�[V�IL�ILULÄJPHS�[V�O\THU�OLHS[O��

The pastures from each of the farms were also 
L_HTPULK�HUK�[OL�THQVY�KPќLYLUJL�^HZ�[OL�JSV]LY�
content. The conventional farms had lower clover 
content (4%) relative to the regenerative farms (13%). 
;OPZ�^HZ�H[[YPI\[LK�[V�KPќLYLUJLZ�PU�MLY[PSPZLY�\ZL��UV[PUN�
that the regenerative farms did not use synthetic fertiliser 
and the nutrients on the regenerative farms were applied 
HZ�ÄZO�O`KYVS`ZH[LZ��979��SPTL��WV[HZZP\T�Z\SWOH[L�HUK�
humates.

;OLZL�YLZ\S[Z�HYL�OLH]PS`�X\HSPÄLK�PU�[OL�YLWVY[!�¸0[��P�L��

REGENERATIVE AGRICULTURE –  
THE FIRST SHOTS HAVE BEEN FIRED

the results) can only be considered a snap shot to show 
where further research would be useful.” Meekly, it is 
suggested that “knowing where the two farm types 
KVU»[�KPќLY�PZ�Q\Z[�HZ�PTWVY[HU[�HZ�^OLYL�[OL`�KV�¹

Needless to say further research is suggested including:

• 9LZLHYJO�[V�SVVR�H[�[OL�ºSVUN�[LYT�LќLJ[Z�
VM�KPќLYLU[�MLY[PSPZLY�WYVNYHTZ�VU�IV[HUPJHS�
composition, pasture performance, soil quality, 
environmental indicators and meat quality.’ 

• More robust trials with greater numbers of 
animals and ‘tighter controls over selection, 
pairing  and management of meat quality 
comparisons.’ 

• Further investigation of the impact of clover 
content and meat quality. 

Commentary
;OL�ÄYZ[�X\LZ[PVU�PZ!�^O`�IV[OLY�^P[O�Z\JO�H�WVVYS`�
KLZPNULK�º[YPHS�»�0�^VUKLY�^OL[OLY�PUW\[�MYVT�H�
biometrician was sought to ensure that the design 
(number of animals etc) was a robust test of the 
hypothesis? After all the report does say ‘……with the 
large number of variables considered, this trial was only 
KLZPNULK�[V�WPJR�\W�THQVY�KPќLYLUJLZ¯»�0YVUPJHSS �̀�KVLZ�
this mean that regenerative farming does not have major 
LќLJ[Z�VU�TLH[�X\HSP[`&�;OPZ�PZ�HM[LY�HSS�H�MV\UKH[PVUHS�
claim made for regenerative farming! 
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With the cap on nitrogen fertiliser use, and the recent hike in urea prices, white clover should come back into 
WYVTPULUJL��0�ZH`�ºZOV\SK»�ILJH\ZL�[OLYL�PZ�UV�JLY[HPU[`�[OH[�P[�^PSS��>L�OH]L�H�SV[�VM�[OPUNZ�[V�YL�SLHYU��

There was a time, pre-weevil, pre-urea and feed supplements, when growing high quality clover-based pasture was ‘par 
MVY�[OL�JV\YZL�»�0[�PZ�^OH[�^L��[OL�5L^�ALHSHUK�MHYTLY��KPK�HUK�KPK�^LSS��@V\�JHU�OLHY�LJOVLZ�VM�[OPZ�^OLU�`V\UN�MHYTLYZ�
ZWLHR�MVUKS`�VM�[OL�JSV]LY�IHZLK�WHZ[\YLZ�[OH[�+HK�YLJHSSZ��)\[�0�[OPUR�[OPZ�NLULYH[PVU�VM�MHYTLYZ�OH]L�LP[OLY�UV[�SLHYULK��
or have forgotten, how to grow and maintain white clover pastures. Hence the need for some reminders.

VALUE OF FIXED NITROGEN
Clover-ryegrass is the cheapest feed available for ruminants. The marginal cost of a kg clover-ryegrass dry-matter is 
about 4-5 cents/kg, compared to grass-alone grown with fertiliser N at  10-12 cents/kg DM, crops (15-20 cents/kg DM) 
and supplements at > 30 cents.

;OH[�PZ�VUL�^H`�[V�]HS\L�JSV]LY��)\[�YLTLTILY�JSV]LY�PZ�H�SLN\TL�HUK�Ä_LZ�MYLL�UP[YVNLU�MYVT�[OL�H[TVZWOLYL��>P[O�
HWWYVWYPH[L�HZZ\TW[PVUZ�[OL�]HS\L�VM�[OL�Ä_LK�5�PZ�LZ[PTH[LK�[V�IL�HIV\[������OH�`Y�HUK�� ��OH�`Y�MVY�KHPY`�HUK�
KY`Z[VJR�WHZ[\YLZ�YLZWLJ[P]LS`��;HISL�����(ZZ\TPUN�[OH[�[OL�H]LYHNL�KHPY`�MHYT�PZ�����OH�[OPZ�HTV\U[Z�[V���������^VY[O�
VM�Ä_LK�5�WLY�HUU\T��-VY�HU�H]LYHNL�KY`Z[VJR�VWLYH[PVU������OH��[OL�JVTWHYHISL�ÄN\YL�PZ��� ������0U�[OL�HIZLUJL�VM�
clover on-farm costs would need to increase by these amounts to purchase fertiliser N to maintain the same production. 
([�H�UH[PVUHS�ZJHSL�[OL�[V[HS�]HS\L�VM�[OL�5�Ä_LK�I`�JSV]LY�PZ�HIV\[�����I

WHITE CLOVER – WELCOME BACK?

Further research is suggested to look at the long-term 
LќLJ[Z�VM�KPќLYLU[�MLY[PSPZLY�WYVNYHTZ�¶�VUL�HZZ\TLZ�
to compare the regenerative fertiliser policies with 
JVU]LU[PVUHS�MLY[PSPZLY�WYVNYHTZ��0»T�JVUÄKLU[�[OH[�^L�
already have enough science ‘in the can’ to predict the 
SVUN�[LYT�JVUZLX\LUJLZ�VM�\ZPUN�ÄZO�O`KYVS`ZH[LZ��
RPR, lime, potassium sulphate and humates  on 
pasture production and composition, relative to using 
conventional fertilisers. Surely we do not need to repeat 
this past research. 

6UL�SHZ[�JVTTLU[��0[�ZLLTZ�[V�TL�[OH[�[OL�KLJPZPVUZ�
now being made about what science is required in 
respect to regenerative agriculture, are being driven by 

a generation of young scientists who have no training in 
agricultural science and/or very little knowledge of the 
OPZ[VY`�VM�HNYPJ\S[\YL�ZJPLUJL��0U�[OLPY�UHP]L[ �̀�[OL`�HYL�
being informed and motivated by people from either the 
organic movement and/or the extreme environmentalist 
camp, who see Regenerative Agriculture as a huge 
opportunity to push their own dogmas into the fabric of 
HNYPJ\S[\YHS�ZJPLUJL�PU�5L^�ALHSHUK���

This situation places science, in this case agricultural 
YLZLHYJO��PU�HU�PU]PKPV\Z�WVZP[PVU�¶�ZJPLUJL�PZ�ILPUN�
\ZLK�HZ�H�JVTTVKP[`�[V�Z\WWVY[�H�KVNTH��0[�PZ�HSZV��HZ�
the example above demonstrates, a huge waste of R & 
D resources. 
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Table 2.��=HS\L�VM�[OL�UP[YVNLU��5��Ä_LK�I`�JSV]LY

Item Dairying Drystock

Average pasture production (kg DM/yr) 15,000 7,000
Clover production (kg DM/ha)1 5250 2450
Clover N (kg N/ha/yr)2 210  �
=HS\L�VM�JSV]LY�5����OH�3 541 252
Area (m ha) 2.4 ���
;V[HS�]HS\L�VM�Ä_LK�5���I� 1.3 2.1

Notes:    1)  assuming 35% clover
 2)��HZZ\TPUN������5�PU�JSV]LY�HUK������Ä_LK�
 3)��HZZ\TPUN�������RN�5�L_�^VYRZ

VALUE OF ANIMAL PRODUCTION
Clover does more than add N into our pastoral system. Animal production per unit of dry-matter consumed is higher 
from clover that from grasses. This has been measured in many studies. For example, Figure 1 shows the relationship 
between animal production (in this case milk yield) and the clover content (%) of the pasture, from a trial at Ruakura. 
Production increased with increasing clover content up to about 50%. 

;OPZ�ILULÄ[�VM�JSV]LY�^HZ�K\L��UV[�VUS`�[V�[OL�OPNOLY�U\[YP[P]L�]HS\L�VM�JSV]LY�YLSH[P]L�[V�NYHZZLZ��I\[�HSZV�[OL�NYLH[LY�
PU[HRL�VM�JSV]LY�+4��;OLZL�LќLJ[Z�JHU�IL�SHYNL��0U�[OPZ�L_WLYPTLU[�PUJYLHZPUN�[OL�JSV]LY�JVU[LU[�MYVT�aLYV�[V�����
increased milk solids by about 25-30%.

Figure 1 The relationship between pasture clover content and milk production in a trial at Ruakura (from Harris et al. 1997).
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;OL�LќLJ[�VM�JSV]LY�PZ�UV[�SPULHY��HUK�PU�[OPZ�L_WLYPTLU[��PUJYLHZPUN�[OL�JSV]LY�JVU[LU[�MYVT�����[V�����OHK�UV�M\Y[OLY�
LќLJ[�VU�TPSR�WYVK\J[PVU��;OL�YLHZVU�MVY�[OPZ�ILJVTLZ�HWWHYLU[�MYVT�H�ZL[�VM�KH[H�MYVT�*VZNYV]L���������-PN\YL�����
Production per cow and per hectare increased with increasing clover content in this case up to about 60%, but as the 
JSV]LY�JVU[LU[�PUJYLHZLK�M\Y[OLY��WYVK\J[PVU�WLY�JV^�WSH[LH\LK�HUK�WYVK\J[PVU�WLY�OLJ[HYL�KLJYLHZLK��;OPZ�SH[LY�LќLJ[�
arises because the grass production (and hence total DM production (clover plus grass) decreases with increasing 
clover content. For reference a picture of what a 40% clover pasture looks like is included. This would equate to a 
9-10/10 pasture applying the Pasture Visual Assessment scheme to be discussed later.

Figure 2� ;OL�LќLJ[�VM�WHZ[\YL�JSV]LY�JVU[LU[�VU�WHZ[\YL�HUK�TPSR�ZVSPKZ�WYVK\J[PVU��*VZNYV]L�������
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;OLZL�YLZ\S[Z�Z\NNLZ[�[OH[�[OL�PKLHS�JSV]LY�JVU[LU[�PZ�HIV\[��������I\[��HZ�/HYYPZ�L[�HS��L_WSHPULK��P[�PZ�]LY`�KPѝJ\S[�
to maintain pastures with a clover content consistently above 50% given the vagaries of the climate, and hence they 
WYHNTH[PJHSS`�Z\NNLZ[LK�[OH[�[OL�PKLHS�5L^�ALHSHUK�WHZ[\YL�ZOV\SK�JVU[HPU�HIV\[��������JSV]LY��

;OPZ�LќLJ[�VM�JSV]LY�OHZ�ILLU�TLHZ\YLK�PU�V[OLY�Z[\KPLZ��(�NLULYHS�YLSH[PVUZOPW�IL[^LLU�WHZ[\YL�^OP[L�JSV]LY�JVU[LU[�
and milk solids (kg MS/ha) has been derived from a meta-analysis, consolidating results from many trials conducted 
internationally (Figure 3). 

Figure 3  The modelled relationship between pasture clover content and milk production derived 
from a meta-analysis of international trials (from Dineen et al. 2017).

(ZZ\TPUN�[OH[�[OPZ�NLULYHSPZLK�YLSH[PVUZOPW�JHU�IL�HWWSPLK�[V�[OL�5L^�ALHSHUK�ZP[\H[PVU��[OL�ZSVWL�VM�[OPZ�YLSH[PVUZOPW�
suggests that production per ha increases by 100 kg MS/ha for each 10% increase in clover content up to 60%. 

>L�RUV^�[OH[�[OL�JSV]LY�JVU[LU[�VM�THU`�VM�V\Y�KHPY`�WHZ[\YLZ�PZ�WVVY��HIV\[�������ZLL�-LY[PSPZLY�9L]PL^�5V������0M�[OL�
ideal clover content of pasture is about 30%-40% (say 35%), we can estimate from the above that the likely increase in 
4:�WYVK\J[PVU�OH�HYPZPUN�MYVT�PUJYLHZPUN�[OL�JSV]LY�JVU[LU[�MYVT�HIV\[�����[V�[OL�VW[PTHS�VM������^PSS�IL�HIV\[�����
[V������¶�HU�PUJYLHZL�VM�HIV\[������;OPZ�PZ�YV\NOS`�JVUZPZ[LU[�^P[O�[OL�YLZ\S[Z�MYVT�-PN\YL����

;O\Z��[OL�KPYLJ[�LќLJ[�VM�JSV]LY�WYVK\J[PVU�VU�[OL�KHPY`�PUK\Z[Y`�PZ�SHYNL��(ZZ\TPUN�HU�PUJYLHZL�VM�����RN�OH�4:�
HJJY\PUN�I`�VW[PTPZPUN�[OL�JSV]LY�JVU[LU[�VM�J\YYLU[�WHZ[\YLZ��YLWYLZLU[Z�HU�PUJYLHZL�VM�������OH��H[�� �RN�4:��VY�
HIV\[���I�HUU\HSS`�MVY�[OL�^OVSL�KHPY`�PUK\Z[Y �̀�0[�PZ�SPRLS`�[OH[�PUJYLHZPUN�[OL�JSV]LY�JVU[LU[�VM�[OL�WHZ[\YLZ�PU�[OL�ZOLLW�
�ILLM�ZLJ[VY�^V\SK�OH]L�ZPTPSHY�LќLJ[Z�[O\Z�HKKPUN�H�M\Y[OLY�X\HU[\T�[V�[OL�]HS\L�VM�JSV]LY�[V�V\Y�WHZ[VYHS�ZLJ[VY�
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Pastures with a Pasture Visual Assessment (PVA) of 9-10.

PASTURE VISUAL ASSESSMENT (PVA)

Given its huge economic importance to our pastoral 
sector it is surprising we have lost ‘sight’ of how to grow 
quality ryegrass-clover pastures. Part of the problem is 
that we now have a generation of farmers who do not 
have a ‘mental picture’ of what a good clover pasture 
should look like. Some explanation is required. 

Going back 30-40 years MAF Research Division 
JVUK\J[LK�THU`�MLY[PSPZLY�ÄLSK�[YPHSZ�SVVRPUN�H[�[OL�
LќLJ[Z�VM�]HYPV\Z�U\[YPLU[Z�VU�WHZ[\YL�WYVK\J[PVU�HUK�
JVTWVZP[PVU��-HYTLYZ�HZ�0�YLJHSS�SV]LK�]PZP[PUN�[OLZL�ZP[LZ�
and it is likely that they got the clear mental picture of 
^OH[�H�NVVK�WHZ[\YL��\USPTP[LK�I`�U\[YPLU[�KLÄJPLUJPLZ�
SVVRLK�SPRL�¶�[OL`�HWWSPLK�[OPZ�RUV^SLKNL�[V�[OLPY�MHYTZ�

We no longer do this sort of trial work and hence we 
have a generation of farmers who do not have this 
IHJRNYV\UK�RUV^SLKNL��0�ZLL�[OL�JVUZLX\LUJLZ��

+\YPUN�MHYT�]PZP[Z�0�^PSS�HZR�H�MHYTLY�[V�ZOV^�TL�OPZ�
worst and best pastures. Sure, the bad pastures are 
IHK�HUK�[OL�NVVK�WHZ[\YLZ�HYL�IL[[LY�¶�PU�[OL�JVU[L_[�VM�
his farm these are the best pastures. BUT in the broader 
context they are by no means close to the ideal (e.g. 
30% - 40% clover). 

For this reason, agKnowledge has developed a Pasture 
Visual Assessment (PVA) scale based on clover content, 
response to excreta, species composition, and colour & 
]PNV\Y��*VSSLJ[P]LS �̀�[OLZL�MV\Y�MHJ[VYZ�YLÅLJ[�HZWLJ[Z�VM�
the under-lying soil fertility. 

A pasture rating of 9-10 indicates that the soil fertility is 
such that the pasture production is optimal for a given 
set of climatic conditions (PVA 9-10/10). A rating of 1-2 
suggests that pasture production could be doubled if 
[OL�ZVPS�MLY[PSP[`�^HZ�VW[PTPaLK�

Pastures with a Pasture Visual Assessment (PVA) of 1-2

 6 

We no longer do this sort of trial work and hence we have a generation of farmers who do not 
have this background knowledge. I see the consequences. During farm visits I will ask a farmer 
to show me his worst and best pastures. Sure, the bad pastures are bad and the good pastures 
are better – in the context of his farm these are the best pastures. BUT in the broader context 
they are by no means close to the ideal (e.g. 30% - 40% clover).  
 
For this reason, agknowledge has developed a Pasture Visual Assessment (PVA) scale based 
on clover content, response to excreta, species composition, and colour & vigour. Collectively 
these four factors reflect aspects of the under-lying soil fertility.  
 
A pasture rating of 9-10 indicates that the soil fertility is such that the pasture production is 
optimal for a given set of climatic conditions (PVA 9-10/10). A rating of 1-2 suggests that 
pasture production could be doubled if the soil fertility was optimized.  
 
 

 
Pastures with a Pasture Visual Assessment (PVA) of 1-2 
 
 

 
Pastures with a Pasture Visual Assessment (PVA) of 9-10.  
 
The theoretical background to the PVA system is set out in a booklet form, together with a 
series of photographs which a farmer can match against his/her own pastures to determine their 
PVAs. If they are below 9-10 then soil and clover-only samples should be collected to 
determine which nutrient or nutrients are limiting at clover production.      
 
To get you copy of the PVA booklet go to enquiries@agknowledge.co.nz ($20 plus postage).    
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The theoretical background to the PVA system is set out in a booklet form, together with a series of photographs which 
H�MHYTLY�JHU�TH[JO�HNHPUZ[�OPZ�OLY�V^U�WHZ[\YLZ�[V�KL[LYTPUL�[OLPY�7=(Z��0M�[OL`�HYL�ILSV^� ����[OLU�ZVPS�HUK�JSV]LY�
only samples should be collected to determine which nutrient or nutrients are limiting at clover production. 

;V�NL[�`V\Y�JVW`�VM�[OL�7=(�IVVRSL[�NV�[V�LUX\PYPLZ'HNRUV^SLKNL�JV�Ua������WS\Z�WVZ[HNL��

Fertiliser prices have been jumping around recently so it is time to take stock of the situation.

Normally the two large co-ops (Ravensdown and Ballance) match their prices at least for the generic products. Recently 
Ballance announced large increases for the key nitrogen products like urea and DAP. However, this time Ravensdown 
did not follow suit and it appears that Ballance have had to back-track on their pricing. 

The table below shows the current (15/2/22) prices for the main generic products.

FERTILISER COSTS

Product
Cost ($ per tonne ex works)

Ballance Ravensdown

Superphosphate 369 367

Muriate of potash 1000 (granular)1 �� ��Z[HUKHYK�
995 (granular)1

Urea 1190 1190
Triple super 1117 935
DAP 1370 1320
Sulphate of ammonia 712 662
Elemental Sulphur � ���:\SWO\Y�NHPU�7\YL� �����:\SWO\Y� ��NYHU\SLZ�

Notes:    1)  Granulated to make it compatible with other granulated products e.g. triple super and DAP.
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Product
Cost ($/kg P ex works)

Ballance Ravensdown

Superphosphate1 3.03 3.01
Triple super ���� 4.56
DAP2 4.52 ����

Notes:    1)���HWWS`PUN�HU�H]LYHNL�JVZ[�VM�Z\SWO\Y�H[������JLU[Z�RN�:��[OL�H]LYHNL�WYPJL�IL[^LLU�9H]LUZKV^U�
(0.76) and Balance (0.99).

 2)��HZZ\TPUN�[OH[�5�JVZ[Z�������RN�5��ZLL�ILSV^��

Product
Cost ($/kg N ex works)

Ballance Ravensdown

Urea ���� ����
SustaiN 2.70 2.70 (N Protect)
Sulphate of ammonia1 2.66 2.20
DAP2 4.10 4.10

Notes:    1)���)HZLK�VU�:�H[�������RN
 2)��)HZLK�VU�7�H[�������OH

Urea is still the cheapest form of N.

The prices for superphosphate, urea and DAP are comparable across the companies. The cost of triple super, sulphate 
of ammonia and elemental S from Ballance are above those for Ravensdown, but note that there is a lot of volatility in 
some of these markets (see Figure 5) and pricings can depend on time of purchase.  

On a per nutrient basis superphosphate is the cheapest form of P after taking into account the value of the sulphur at 
�����JLU[Z��RN��9H]LUZKV^U�+(7�HUK�;YPWSL�Z\WLY�HYL�JOLHWLY�WLY�\UP[�7�[OHU�MYVT�)HSSHUJL��

TRENDS IN FERTILIZER PRICES

The trends in the price for superphosphate for the years 2003 to 2022 is show in Figure 4. These prices are not 
HKQ\Z[LK�MVY�PUÅH[PVU��(M[LY�H�THQVY�WYPJL�HKQ\Z[TLU[�HYV\UK������� ��[OL�WYPJL�VM�Z\WLY�OHZ�YLTHPULK�YLTHYRHIS`�
stable. This does not appear to be the case for the major fertilisers traded internationally (Figure 5), which show 
considerable volatility and noting that the patterns are similar for all these fertilisers.
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Figure 4  The price of superphosphate over the period 2003 to 2021.

Figure 5  Prices for the major fertiliser traded internationally over the period 2003 to 2021.

TURNING THE SODS

¸;\YUPUN�[OL�:VKZ�¹�T`�JVSSLJ[PVU�VM�UL^ZWHWLY�JVS\TUZ��PZ�ZLSSPUN�Z[LHKPS �̀�HUK�0�T\Z[�ZH`�0�HT�KLSPNO[LK�^P[O�[OL�
MLLKIHJR��0M�`V\�OH]L�UV[�VYKLYLK�`V\Y�JVW`�P[�PZ�[PTL�[V�HJ[��:V�^OPSL�`V\�HYL�H[�LUX\PYPLZ'HNRUV^SLKNL�JV�Ua�HZR�MVY�
H�JVW`������WS\Z�WVZ[HNL��[VNL[OLY�^P[O�H�JVW`�VM�T`�UL^�IVVRSL[�¸7HZ[\YL�=PZ\HS�(ZZLZZTLU[¹������WS\Z�WVZ[HNL��


