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To scientifically test regenerative farming principles within a typical New Zealand cropping system, we have 

established “Carbon Positive”, a six year trial on the Heretaunga Plains. The trial at the LandWISE MicroFarm is 

a collaboration with the Hawke’s Bay Future Farming Trust and includes a developing relationship with hapu 

from our neighbouring marae and input from national Mātauranga Māori experts. The information produced 

will increase understanding of benefits, impacts for conversion, support the development of decision-making 

tools and increase confidence in regenerative farming principles through the value chain. 

The project sits within the Ministry for Primary Industries (MPI) Sustainable Food and Fibre Futures portfolio as 

part of “Regenerating Aotearoa”. 

Our food and fibre sector is constantly improving the way it produces food, and New 

Zealand’s food producers are already among some of the most efficient in the world.  

As we shift to a low-emissions and sustainable economy, the way we produce food, and 

the kinds of food products that businesses choose to sell, will change.  

Regenerative farming is an evolving concept focused on reducing the impacts of food 

production on our environment. These practices are also recognised in the Government 

and sector’s Fit for a Better World roadmap for our food and fibre businesses.  

A key recent focus has been investigating what regenerative agriculture means from New 

Zealand’s perspective. 

Hon Damien O’Connor 

Minister of Agriculture 

Regenerative agriculture has re-emerged as a trend supported by governments and industry (Thomas, 2022). It 

places emphasis on sequestering carbon and reducing the use of chemicals (Grelet & Lang, 2021; Schlesinger, 

2022; Danley, 2023; McCain Foods, 2023). It is seen as a production system focused on reducing the impacts of 

food production on the environment, a way to shift to low-emissions and a sustainable economy, and is part of 

the Government and primary sector’s “Fit for a Better World” roadmap (Ministry for Primary Industries, 2022). 

The search for alternatives to conventional high-input farming is further driven by consumer preferences for 

chemical free food (Magnusson et al., 2003; Forbes et al., 2009; Crinnion, 2010; Hoek et al., 2017; Koch et al., 

2017; Galati et al., 2019), public concern about residues in water (Bajwa et al., 2015; Hageman et al., 2019), 

and awareness of potential impacts of chemical treatments on soil microflora (Helander et al., 2018) and fauna 

(Salminen et al., 1996) 

A bundle of principles rather than a set of prescribed rules, and variously described (Grelet & Lang, 2021; 

Ministry for Primary Industries, 2022; Thomas, 2022), regenerative agriculture advocates minimising soil 

disturbance, keeping living roots in the soil, enhancing biodiversity, reducing the use and impact of 

agrochemicals and artificial fertilisers, and integrating animals into the system. Regenerative agriculture 

parallels conservation agriculture which also retains greater quantities of ground cover in the form of crops, 

cover crops or crop residues. This makes mechanical tillage, weeding, and planting difficult (Bauer et al., 2020) 

necessitating alternative equipment. 



Our Carbon Positive trial is a three-systems comparison, evaluating differences between a conventional high-

input, high-output cropping system typical of successful conventional crop producers, a system producing the 

same crops managed according to regenerative practice principles, and a “hybrid” treatment that may adopt 

practices from either system. The hybrid models and evaluates the effectiveness of selecting only some new 

practices, or a transitional approach to conversion from conventional practice to a regenerative one.  

Six potential project outcomes are: 

1. [Increased] scientific knowledge of regenerative agriculture principles and transition 

2. Increased soil health in Hawke’s Bay’s key cropping areas 

3. Increased understanding of regenerative cropping and effects of transition 

4. Showcased growing mixed crops under alternative management systems 

5. Industry adoption of new best practice and decision-making tools 

6. Overseas based processors confident New Zealand produce can meet future needs.  

Our project deliberately rejects strict definitions of regenerative cropping in favour of adherence to the 

forementioned generally agreed principles: minimise soil disturbance, keep the soil covered, keep living roots 

in the soil at all times, grow a diverse range of crops, and introduce grazing animals. Additional principles are 

to minimise the use of artificial fertilisers and sprays. Importantly, we have set no “ban” on any practice should 

it be deemed an appropriate management response. The place of grazing animals within the system, a 

foundation practice for many regenerative agriculture systems, is being debated. Wintering lambs is typical in 

a Hawke’s Bay cropping rotation, but processors seek to maximise the length of the cropping period, and have 

some concerns about animal waste in the vegetable food-stream.  

The trial is being conducted at the LandWISE MicroFarm in Waipatu, Hastings, a site that has had almost ten 

years continuous process cropping. It was split into 12 mini-paddocks, each 12 m wide and 90 m long, giving 

four replicates of each treatment. The width enables use of conventional process cropping machinery, fitting 

12 m, 6 m, 4 m, 3 m or 2 m equipment, overtly replicating the operations that a commercial grower might 

undertake. The plot length ensures equipment is functioning correctly and sampling can avoid ends of rows.  

The science question that has been put asks, relative to a conventional “high input/high output” intensive 

process crop production system, does the adoption of regenerative principles have a measurable effect on: 

1. Soil carbon stocks 

2. Soil carbon cycling 

3. Soil health 

4. Crop yield 

5. Farm economics 

In August 2022, the Soil Health Institute (2022) announced its recommended measurements for assessing soil 

health. Many measurements are effective for assessing soil health from a research perspective, but a minimum 

suite of measurements that is practical and affordable for all land managers was sought. The various 

measurements were evaluated the through the lens of cost, practicality, availability, redundancy, and other 

filters, based on which a minimal suite of three measurements was recommended to be widely applied across 

North America (and likely beyond) (Liptzin et al., 2022). Those measurements include:  

1. Soil organic carbon concentration 

2. Carbon mineralization potential 

3. Aggregate stability.  

Soil organic carbon is a key component of a soil’s organic matter that influences available water holding 

capacity, nutrients, biodiversity, structure, and other important soil properties. Carbon mineralization 

potential reflects the size and structure of microbial communities in soil, thereby influencing nutrient 

availability, soil aggregation, and resilience to changing climatic conditions. Aggregate stability describes how 

strongly soil particles group together. This influences whether a heavy rainfall will infiltrate into a soil or run off 



a landscape, taking with it valuable nutrients that become detrimental to water quality. Soil aggregates also 

influence erosion, aeration, root growth and, therefore, nutrient uptake by plants.  

Those three measurements form the base suite for this project, supplemented by soil texture analysis, Visual 

Soil Assessment, general agronomic soil testing, crop yield, (processor relevant) crop quality assessments, and 

gross margin analyses. In addition, frequent observations follow farm operations noting energy use, practical 

difficulties and features that indicate additional testing be considered. 

To assess variations in soil carbon stocks, we measure the total amount of carbon in the soil: 

 Total soil organic carbon 

 Soil bulk density  

 Total soil N  

To consider shorter term effects, we are monitoring more labile carbon forms and include N & P in parallel 

(Prescott et al., 2021). 

 Hot water extractable carbon (Curtin et al., 2020) (Commercial Labs)   

 Hot water extractable N 

 Olsen P 

 Compare ratio of labile (HWEC) with stocks (SOC) 

Prior to establishing the trial site, a baseline EM survey with assessments at 50 and 120 cm was undertaken 

and showed the coefficient of variance across the entire site to be less than 6%, and less within the actual 

plots. Carbon stocks and labile carbon (HWEC), total nitrogen and labile nitrogen (HWEN) and Olsen P were 

measured to 90 cm in four depth bands. The mean carbon stocks were 90.77 t ha-1 and the VSA tests were also 

consistent, showing the soils to be in “moderate” condition (mean score of 21.9), neither good nor poor. 

Together the results show the trial area allows for the imposed management regimes to either further 

decrease quality or regenerate it. 

The first crop planted was process sweetcorn for McCain Foods, an industry partner. It was planted into 

sprayed out 18-month pasture that was left for six weeks. All plots were strip-tilled, then the conventional 

treatment was also power harrowed. The treatments received different amounts of synthetic nitrogen 

fertiliser as Cropzeal 20N and urea with the conventional plots receiving 156 kg N ha-1, the recommended rate 

based on soil tests and expected yield (Reid & Morton, 2019). The hybrid plots received 130 kg N ha-1 and the 

regenerative plots received 75 kg N ha-1 of synthetic nitrogen. Compost (25 m3 ha-1), Trichoderma and 

biostimulants were added to the regenerative plots.   

The crop emerged quickly and evenly in all treatments, although slugs and pükeko caused some early damage. 

The mean established population was 59,278 plants ha-1 with no significant difference between treatments. 

However the regenerative and hybrid plots, which were not power-harrowed after strip-tilling, did emerge 

slightly slower than the fully cultivated plots. All plots were treated with Arietta (Topramezone) herbicide, and 

the conventional plots also received atrazine. After harvest, crop residue will be mulched and cover crops 

established. Winter cover crops and their management for each treatment were not confirmed at time of 

writing. A Kraft-Heinz Watties tomato crop is planned for 2023-24. 

The Carbon Positive project is funded by the Ministry for Primary Industries, McCain Foods, Kraft-Heinz 

Watties, BASF Crop Protection, Hawke’s Bay Future Farming Trust, LandWISE and others.  

References 

Bajwa, A. A., Mahajan, G., & Chauhan, B. S. (2015). Nonconventional Weed Management Strategies for 
Modern Agriculture. Weed Science, 63(4), 723-747. http://www.jstor.org/stable/43700674  

Bauer, M. V., Marx, C., Bauer, F. V., Flury, D. M., Ripken, T., & Streit, B. (2020). Thermal weed control 
technologies for conservation agriculture—a review. Weed Research, 60(4), 241-250. 
https://doi.org/10.1111/wre.12418  



Crinnion, W. J. (2010). Organic Foods Contain Higher Levels of Certain Nutrients, Lower Levels of Pesticides, 
and May Provide Health Benefits for the Consumer. Environmental Medicine, 15(Alternative Medicine 
Review), 9.  

Curtin, D., Qiu, W., Peterson, M. E., Beare, M. H., Anderson, C. R., & Chantigny, M. H. (2020). Exchangeable 
cation effects on hot water extractable carbon and nitrogen in agricultural soils. Soil Research, 58(4), 
356-363. https://doi.org/https://doi.org/10.1071/SR19222  

Danley, S. (2023). McCain Foods investing in regenerative farming [News item]. Food Business News. Retrieved 
30 January 2023 17:07, from https://www.foodbusinessnews.net/articles/23096-mccain-foods-
investing-in-regenerative-farming  

Forbes, S. L., Cohen, D. A., Cullen, R., Wratten, S. D., & Fountain, J. (2009). Consumer attitudes regarding 
environmentally sustainable wine: an exploratory study of the New Zealand marketplace. Journal of 
Cleaner Production, 17(13), 1195-1199. https://doi.org/10.1016/j.jclepro.2009.04.008  

Galati, A., Schifani, G., Crescimanno, M., & Migliore, G. (2019). “Natural wine” consumers and interest in label 
information: An analysis of willingness to pay in a new Italian wine market segment. Journal of 
Cleaner Production, 227, 405-413. https://doi.org/10.1016/j.jclepro.2019.04.219  

Grelet, G., & Lang, S. (2021). Regenerative agriculture in Aotearoa New Zealand: research pathways to build 
science-based evidence and national narratives. O. L. a. W. N. S. Challenge. 
https://ourlandandwater.nz/wp-content/uploads/2021/02/Grelet_Lang_Feb-
2021_Regen_Ag_NZ_White_ePaper.pdf 

Hageman, K. J., Aebig, C. H. F., Luong, K. H., Kaserzon, S. L., Wong, C. S., Reeks, T., Greenwood, M., Macaulay, 
S., & Matthaei, C. D. (2019). Current-use pesticides in New Zealand streams: Comparing results from 
grab samples and three types of passive samplers. Environ Pollut, 254(Pt A), 112973. 
https://doi.org/10.1016/j.envpol.2019.112973  

Helander, M., Saloniemi, I., Omacini, M., Druille, M., Salminen, J. P., & Saikkonen, K. (2018). Glyphosate 
decreases mycorrhizal colonization and affects plant-soil feedback. Sci Total Environ, 642, 285-291. 
https://doi.org/10.1016/j.scitotenv.2018.05.377  

Hoek, A. C., Pearson, D., James, S. W., Lawrence, M. A., & Friel, S. (2017). Shrinking the food-print: A qualitative 
study into consumer perceptions, experiences and attitudes towards healthy and environmentally 
friendly food behaviours. Appetite, 108, 117-131. https://doi.org/10.1016/j.appet.2016.09.030  

Koch, S., Epp, A., Lohmann, M., & Bol, G. F. (2017). Pesticide Residues in Food: Attitudes, Beliefs, and 
Misconceptions among Conventional and Organic Consumers. J Food Prot, 80(12), 2083-2089. 
https://doi.org/10.4315/0362-028X.JFP-17-104  

Liptzin, D., Norris, C. E., Cappellazzi, S. B., Bean, G. M., Cope, M., Greub, K. L. H., Rieke, E. L., Tracy, P. W., 
Aberle, E., Ashworth, A., Bañuelos Tavarez, O., Bary, A. I., Baumhardt, R. L., Borbón Gracia, A., 
Brainard, D. C., Brennan, J. R., Briones Reyes, D., Bruhjell, D., Carlyle, C. N., Crawford, J. J. W., Creech, 
C. F., Culman, S. W., Deen, B., Dell, C. J., Derner, J. D., Ducey, T. F., Duiker, S. W., Dyck, M. F., Ellert, B. 
H., Entz, M. H., Espinosa Solorio, A., Fonte, S. J., Fonteyne, S., Fortuna, A.-M., Foster, J. L., Fultz, L. M., 
Gamble, A. V., Geddes, C. M., Griffin-LaHue, D., Grove, J. H., Hamilton, S. K., Hao, X., Hayden, Z. D., 
Honsdorf, N., Howe, J. A., Ippolito, J. A., Johnson, G. A., Kautz, M. A., Kitchen, N. R., Kumar, S., Kurtz, K. 
S. M., Larney, F. J., Lewis, K. L., Liebman, M., Lopez Ramirez, A., Machado, S., Maharjan, B., Martinez 
Gamiño, M. A., May, W. E., McClaran, M. P., McDaniel, M. D., Millar, N., Mitchell, J. P., Moore, A. D., 
Moore, P. A., Mora Gutiérrez, M., Nelson, K. A., Omondi, E. C., Osborne, S. L., Osorio Alcalá, L., Owens, 
P., Pena-Yewtukhiw, E. M., Poffenbarger, H. J., Ponce Lira, B., Reeve, J. R., Reinbott, T. M., Reiter, M. 
S., Ritchey, E. L., Roozeboom, K. L., Rui, Y., Sadeghpour, A., Sainju, U. M., Sanford, G. R., Schillinger, W. 
F., Schindelbeck, R. R., Schipanski, M. E., Schlegel, A. J., Scow, K. M., Sherrod, L. A., Shober, A. L., 
Sidhu, S. S., Solís Moya, E., St Luce, M., Strock, J. S., Suyker, A. E., Sykes, V. R., Tao, H., Trujillo Campos, 
A., Van Eerd, L. L., van Es, H., Verhulst, N., Vyn, T. J., Wang, Y., Watts, D. B., Wright, D. L., Zhang, T., 
Morgan, C. L. S., & Honeycutt, C. W. (2022). An evaluation of carbon indicators of soil health in long-
term agricultural experiments. Soil Biology and Biochemistry, 172, 108708. 
https://doi.org/https://doi.org/10.1016/j.soilbio.2022.108708  

Magnusson, M. K., Arvola, A., Hursti, U.-K. K., Åberg, L., & Sjödén, P.-O. (2003). Choice of organic foods is 
related to perceived consequences for human health and to environmentally friendly behaviour. 
Appetite, 40(2), 109-117. https://doi.org/10.1016/s0195-6663(03)00002-3  

McCain Foods. (2023). McCain's Regenerative Agriculture Framework. 
https://www.mccain.com/media/4036/mccain-foods-regenag-framework.pdf  

Ministry for Primary Industries. (2022). Regenerating Aotearoa: Investigating the impacts of regenerative 
farming practices (ISBN: 978-1-99-105209-4). M. f. P. Industries.  



Prescott, C. E., Rui, Y., Cotrufo, M. F., & Grayston, S. J. (2021). Managing plant surplus carbon to generate soil 
organic matter in regenerative agriculture. Journal of Soil and Water Conservation, 76(6), 99A-104A. 
https://doi.org/10.2489/jswc.2021.0920A  

Reid, J., & Morton, J. (2019). Nutrient management for vegetable crops in New Zealand (1st ed.). Horticulture 
New Zealand.  

Salminen, J., Eriksson, I., & Haimi, J. (1996). Effects of Terbuthylazine on Soil Fauna and Decomposition 
Processes. Ecotoxicology and Environmental Safety, 34(2), 184-189. 
https://doi.org/https://doi.org/10.1006/eesa.1996.0062  

Schlesinger, W. H. (2022). Biogeochemical constraints on climate change mitigation through regenerative 
farming. Biogeochemistry, 161(1), 9-17. https://doi.org/10.1007/s10533-022-00942-8  

Soil Health Institute. (2022, 12 August, 2023). Soil Health Institute Announces Recommended Measurements 
for Evaluating Soil Health https://soilhealthinstitute.org/news-events/soil-health-institute-announces-
recommended-measurements-for-evaluating-soil-health/ 

Thomas, S. (2022). Regenerative Agriculture Doesn't Have to Be Contentious. Upstream Ag Insights. 
https://upstreamaginsights.substack.com/p/regenerative-agriculture-doesnt-have 

 


