Integrating (and reconciling) traditional
and precision tools to optimize soil and
nutrient management
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B Are we understanding the adoption technology
process?

B Are traditional and PA technologies complementary?

B Are AgTech's adding real value to farmers?

B Thoughts about how to integrate traditional
and modern technologies to improve crop fertilization



The complexity of technological adoption:

we often see the tree rather than the
forest...



Are associated traditional and innovative Ag technologies?
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IMPROVING MITROGEN USE EFFICIENCY IN CROP AND UVESTOCK PRODUCTION SYSTEMS
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Adoption of Nitrogen-Efficient Technologies by U.S. Corn Farmers
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Table 3. Multivariate regression correlation coefficient results.

Dependent variable correlation combinations

NSoilTest.PlantTishTest 0.50**
PlantTishTest.NHib 0.18%
NSoilTest.NHib 0.06

** Significant at the 0.01 probability level.
t Significant at the 0.1 probability level.



Influence of land ownership on argentine farmers
technological adoption
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Ownership effect in the wild: Influence of land ownership on
agnbusiness goals and decisions in the Argentine Pampas

Foanam Arora*, Fedenco Bert”, Guillermo Podesta‘, David H. Krantz®
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Influence of land ownership on agribusiness goals and decisions in the
Argentine Pampas. P. Arora et al. (2015). Journal of Behavioral and
Experimental Economics



Soil sampling by technological level in cereal crops

High 40%
Medium 17%
Low
i Wheat
High 51%
Medium 27%
Low 13%
- Barley
High 24%
Medium 9%
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% cCorn

Source: Bolsa de Cereales de Buenos Aires, ReTAA



Precision Agriculture tools and AgTech’s are
disruptive technologies or well-done
marketing proposals?



Recent trends in PA adoption in Argentina: challenges for

near future
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Sowing monitoring
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VRT computer
Sprayer section control
Planter row control
Soil maps
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Nitrogen sensors
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Melchiori & Garcia (2018)



Some AgTechs available in Argentina
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Are Ag Tech’'s adding value to farmers?

v Most Ag Techs are focus on monitoring

La revolucion
v Wide range of value propositions, more advanjced Ag rOteCh en

Ag Techs in the market are those providing solutions

for specific problems Argent | na

Financimiento, oportunidades y desafios

v’ Constraints for setting Ag Techs companies due to
local regulations and cost and delays to establish new
companies

Fernandez Diez et al. (2018)

v' Positioning from the offer, adjusting
business plant to local cultural and socio-economic
features rather than from a well-shaped demand

v Developments are limited by scaling considering S
diverse soil and climate types, farmer idiosyncrasies, -
farmers’s geographical dispersion, etc. OBID

v' AgTech’s much lower development than FinTechs



How to choose the accurate AgTech?. Anh example of a

web-based tool being use in Argentina

@ A h :Qué estas buscando? Sobre Agtech Categorias Desarrolladores Novedades Sponsors
gtec

www.agtech.org.ar & Aapresid Agtech



Some thoughts about how to integrate
available technological tools to improve crop
nutrient management



Integrating traditional and PA tools to optimize nutrient
management

CLIMATE NUTRIENT INPUTS
Temperature, rainfall, evaporation, Fertiliser, manure, deposition, etc.,
where impact is mediated by where availability is mediated
both amount and seasonality by many of the same factors

Root infection Development
with ﬂ;lsj’ggifm'za' Plant ¢ oot hairs

Root uptake

Nodule formation  efficiency Root density

N fixation
Compaction

Action and
activity of  Scil enzymes Bulk density
soil fauna Aeration .
Biological Soil water balance
Activity of Physical
decomposing Temperature
Pore size

micro-organisms Rty T
S distribution ~ Texture
Mineralisation

-immobilisation CEC Buffer capacity

Organic ligands PH  galinity Mineralogy

Presence of potentially Chemical Redox potential
toxic elements

Balance of macro-,
micro-nutrient availability

Adapted from Stockdale et al. (2013)



We should talk more about gaps in technology
adoption!!!

Use and = ' Fundamental

Uptake Science
Applied
Tools Science

N e

We need to improve the effectiveness of extension and
communication strategies !!

Grublen, 2003. Technology and Global Change. Cambridge University Press



The "4R"” conceptual model integrates traditional and
precision agriculture concepts!!
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IPNI-net/4R Imagen tomada de R. Norton (IPNI New Zealand, 2013)



Summing up.....

v Technological adoption process is complex; more efforts
should be done for a better understanding of how farmers decide and
use emerging technologies (e.g. sequence adoption process)

v Adoption of traditional technologies (e.g. soil testing) and PA tools are
often associated (sequential technological adoption)

v' Emerging digital technologies (i.e. AgTech’s) offered in the marketplace
have been growing sharply in Argentina and worldwide

v Recent studies focus on the argentine AgTech’s offer shows that only
few AgTech’s are adding real value to farmers (e.g. yield improvement;
optimizing farming operations, etc.)

v The integration of “traditional” and “modern” should be based on
scientific evidence and technological experience (e.g. 4R model)



Thank you very much for your attention!




