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Introduction & Unsersy
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* Global food production

* RA —history, current status, future.......
e Soils focus.....

* NZ context — pastoral?

* Climate change

How do we feed 10 BN




p—

3) (4)(5)(6) (7)

N O

(2)

¥192
Y1960
¥1974
Y198
¥199
%2011

8
7

Faal

‘ 2.0

- hopuatin y/AR
Deforestation or
Intensification?

=
C

o
o
Global ave|

|

o
Fertiliser |

1860 1880 1900 1920 1940 1960 1980 2000 2020
Year




Lincoln

Impact of GXEX M & University

AAAAAAAA *NEW ZEALAND

N
o)
o
o

Land under cereal production

B Land spared by grain yield

N
o
o
o

1500

1000 -

500 1

Land for cereal production (M ha)

0 . . . . . .
1960 1970 1980 1990 2000 2010 2020

Redrawn from: https://ourworldindata.org/grapher/global-land-spared-as-a-result-of-cereal-yield-improvements . Accessed: 16/08/2022. Based



https://ourworldindata.org/grapher/global-land-spared-as-a-result-of-cereal-yield-improvements
http://data.worldbank.org/data-catalog/world-development-indicators
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Mean yield ratio — CA vs. Organic & University
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https://www.theguardian.com/environment/2022/aug/16/most-damaging-farm-products-organic-pasture-fed-beef-lamb Accessed 17/08/2022



https://www.theguardian.com/environment/2022/aug/16/most-damaging-farm-products-organic-pasture-fed-beef-lamb

Scenario: Imagine you are going to the store to purchase a
food or beverage you like. You see they have made a newer
version of the product. Option A is the original product.
Option B is the same product, but it is labelled, “grown using
regenerative agriculture”. Option B costs more than Option A.

Food
Insight

Highly likely would
purchase Option A

Highly likely would
purchase Option B

Option A: $3 Option B: $4

REGENERATIVE
AGRICULTURE

Cereal

&,

Somewhat likely would
purchase Option B

Cereal

Somewhat likely would
purchase Option A

REGENERATIVE AGRICULTURE | FEBRUARY 2022 | FOODINSIGHT.ORG



https://foodinsight.org/consumer-perspectives-on-regenerative-agriculture/
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Regen Ag — and friends & Uni
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e 1980-2015 — RA << Sustainable ag, organic ag,
agroecology

* Regen Ag doubling in public items annually since
2016 - NGOs, multi-nationals etc.

* Public demand research funding.......Govt. has
responded....no clear definition of what RA is...

< 50 Science publications .. ...z
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Regen Ag — Philosophy awesiss:  [RE, @ Univerity

High yields free of biocides — Rodale institute

Increased soil productivity — depth and fertility

Soil genesis from upward flow of nutrients

Stable biological interactions — eliminate biocides

No synthetic fertilizers - manure

Intimate relationship between farmer and farm
Self-reliant for N — N fixation

Animals hormone free with no prophylactic antibiotics

0 0 N O Uk WWwNhE

Increased levels of employment

Beyond organic — increase productivity




Core themes of regenerative
agriculture
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Regen Ag = conventional Ag.....

v’ Crop rotations

v’ Cover crops

v Minimum tillage — glyphosate

v’ Controlled traffic

v' Soil Organic Matter for nutrient cycling
v’ Minimize soil erosion/agrichemical use
v Livestock grazing — rotational grazing

Encourage and promote
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Regen Ag — crisis to address... R
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1. Soil Health = ???7??? No definition

- soil biology — no links with function

- increased NO;™ leaching, GHG emissions
- trade-offs seldom discussed
- forest to arable reduced SOM and soil C

- forest to pasture increased SOM and soil C
Soil organic matter is NOT soil carbon
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.

200-300 t OM/ha in NZ pastures
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Regen Ag - Soil health - nutrients? |[REAUITEHN
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e Cstorage — saturated in many NZ soils

* Cstorage rate is low and temporary for crops
* SOM - only increase vields if nutrient limiting
* Nutrients do not upwell — must be replaced

* N fixation requires P and S

Law of the most limiting- Leiberg
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https://arcosaspecialtymaterials.com/liebigs-law-of-minimum/
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2. Biodiversity
- Soil biology — no evidence
- Species — Multi >> Monocultures
- Paddock or landscape?
- national - developed/developing

Best land already used - yield gaps




Image source: https:

Publication: University of Massachusetts Amherst. Accessed: 14/10/2021.

Associated reference: Evan A. Thaler E.A,, Larsen |.J.,, Yu Q. 2021. The extent of soil loss across the US Corn Belt. Proceedings of the National

Academy of Sciences.


https://scitechdaily.com/more-than-one-third-of-corn-belt-farmland-has-completely-lost-its-carbon-rich-topsoil/
https://scitechdaily.com/tag/university-of-massachusetts-amherst/
https://doi.org/10.1073/pnas.1922375118




RA diversity at paddock scale

Connolly; J.; Cadotte MW Brophy,C Dooley, A.; Finn, J;; Klrwan L.;'Roscher, C.; Welgelt A.2011. Phylogenetlcally diverse grasslands are
associated with'pairwise'interspecific proéesses that increase biomass. Ecology 92: 1385-1392.

Photo by A. Weigelt



Seed mixtures — past

A 1910s recommendation for pasture renewal on pumice land
near Rotorua (Smallfield 1949).

P.W. Smallfield (1917-18)

Species Rate (Ib/acre) Species Rate (Ib/acre)
Cocksfoot 5 Cowgrass 2
Danthonia 12 Tall fescue 7
Browntop 2 Paspalum iz
Bay grass JZ Crested dogstail 1
Chewings fescue 1 Sheep’s burnet 2
Poa pratensis Z Yarrow iz
Birdsfoot trefoil Ya Sheep’s parsley 1
White clover 1 Perennial rye 2

26
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Regen Ag — crisis to address...
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3. Climate change
- Soil Carbon levels 10-15% - not NZ
- nitrous oxide reductions from less N
- nitrous oxide increases from manure
- lower stocking rates = less methane/food

- slower growing animals = more methane

Global deforestation to compensate



Regenerative or Intensive CO, + CH,




Sustainable intensification




NZ Sheep and Beef Cattle CH, and N,O warming
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Global energy supply
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— QOther renewables
Solar

wind 12% in 2020
— Hydropower
120000- Nuclear

Natural gfas
— Crude ol
| — Coal
— Traditional biofuels

160000+
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Redrawn from: https://ourworldindata.org/energy-production-and-changing-energy-sources. Accessed: 2/10/2019. Based on data sourced from Smil 2017.

http://vaclavsmil.com/2016/12/14/energy-transitions-global-and-national-perspectives-second-expanded-and-updated-
edition/ ; https://www.bp.com/en/global/corporate/energy-economics/statistical-review-of-world-energy.html.



https://ourworldindata.org/energy-production-and-changing-energy-sources
http://vaclavsmil.com/2016/12/14/energy-transitions-global-and-national-perspectives-second-expanded-and-updated-edition/
https://www.bp.com/en/global/corporate/energy-economics/statistical-review-of-world-energy.html

Regen Ag - Questions
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nat is the problem being fixed?
nat is regenerated?

nat agronomic practice will provide regeneration?

* Will it work economically and socially?

* What political/business forces are driving the use of
any proposed solution?

Lacks an evidence base — NZ?
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e “Fix agriculture” “failing food systems” old mantras
* RA=CA—-in many areas — promote those

* RA —cropping basis — less pastoral data

* Soil health has no function...

* SOM becomes CO, and is not soil C

* RAis not a solution to CO, driven climate change

Politically expedient — market opportunity?
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Slide 5:

Recreated from Evans 1998, van Ittersum 2011 & FAOSTAT 2019. FAOSTAT. 2019. Global population, rice and wheat yields, N fertiliser consumption, Irrigated land area
1961-2018 sourced from: http://www.fao.org/faostat/en/#data/OA. Accessed 4/10/2019. (some points removed for clarity. General trend lines added by eye DPR Team,
Lincoln University).

Slide 51:

CO, at Muana Loa, Hawaii. Dr. Pieter Tans, NOAA/ESRL (www.esrl.noaa.gov/gmd/ccgg/trends/) and Dr. Ralph Keeling, Scripps Institution of Oceanography
(scrippsco2.ucsd.edu/). (28/5/2019).

Slide 52:

Data sourced from: https://ourworldindata.org/energy-production-and-changing-energy-sources Accessed 2/10/2019; Smil 2017;
http://www.fao.org/faostat/en/#data/OA Accessed 4/10/2019. Regression equation fitted by DPR Team, Lincoln University.
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https://footnote.wordpress.ncsu.edu/2020/07/23/black-blizzards-7-24-2020/
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A Black Blizzard approaching Rolla, Kansas on May 6, 1935. Image from t
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Global food system is broken Gty
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* Hunger

* Poverty

e Obesity

* Over reliance on fertilizer and pesticides
* Environmental degradation

e Animal welfare

Political and economic change
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Agriculture in crisis

Soil health collapsing
Biodiversity — 6" mass extinction
Plateauing crop vields

Climate change

Industrialised agriculture

How to solve these problems?
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Energy requirement (MJ ME) for lamb growth from
25 to 35 kg live-weight

Energy *Methane

Lamb growth rate consumed g CH4/kg
(g/hd/d) Days on farm per lamb gain
100 100 1300 303
200 50 850 (V53%) 199
300 33 726 (V79%) 165

MJ ME: megajoules of metabolisable energy *11
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CO, at Mauna Loa, Hawaii v
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http://www.esrl.noaa.gov/gmd/ccgg/trends/
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e Sustainable intensification vs agroecology

* Agrichemicals/fertilizer/irrigation vs sustainable ag,
organics

* High input versus Low input systems

e Evidence versus faith

How do we feed 10 Bn people?




