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Introduction - Motivation

 Growers' interest in soil health and how it influences productivity and
the environment.

e General interest in the top-growers soil profile.

 An increasing number of products claiming to modify soil for
productivity.
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Introduction

 Primary objective: Characterized soil of orchards achieving
> 15 t/ha.

e This is our first step into avocado soil microbiology. We
selected three well-known labs that our grower are familiar
with to test our samples (replicability).
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Introduction — Regional differences
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Methodology - Project
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Results - Outputs

_.,‘ TRIED, TESTED AND TRUSTED

() BIOAGRINOMICS ¢ Hill Laboratories  [innaeus =  |Cligm

LABORATORY

8 variables + 39 variables + 32 variables + 15 variables = 94 soil attributes

Every grower received their two biological reports.
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Physical results
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Physical results - Soil Quality index

Soil Quality index = 8 indicators

Far North - sand Mid North - clay

Bay of Plenty - loam
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Chemical results
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Chemical results - Total carbon

 Water holding capacity
e Cation exchange capaci

(Cation Exchange - Science of Agriculture, n.d.)

New Zealand

®) Avocado

n NZ Avocado Growers' Association Inc.
NZ Avocado Industry Lid



Chemical results - Total carbon

Total carbon by Hill Laboratories
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Chemical results - Total carbon

Total carbon by Hill Laboratories
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Chemical results — Total copper

Total copper by Hill Laboratories vs Log Total micoorganims by Linnaeus Laboratory
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Biological results
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Biological results

By Maulucioni y Doridi - Own work, CC BY-SA 3.0, https.//commons.wikimedia.org/w/index.php ?curid=25888693
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Biological results - Earthworms

Count number of worms per species
12 replicates per orchard
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Biological results - Earthworms
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Earthworms avg count in 200 cm3 of soil (n=324)
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Biological results - Total fungi

Total fungi by Soil Foodweb N/ Total fungi by Linnaeus Laboratory
Microscopy based analysis Molecular biology based assays analysis
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Biological results - Total fungi to bacteria ratio

Fungal dominance ©

Total fungi
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Biological results - Total fungi to bacteria ratio

Total fungi to bacteria ratio by Soil Foodweb NZ Total fungi tfo bacteria ratio by Linnaeus Laboratory
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Biological results - True anaerobic bacteria

True anaerobic bacteria by Linnaeus Laboratory

True ancerobic bacteria [ma/kg]
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Biological results - Mycorrhiza

New Zealand

s Avoca do (Courtesy of Cherryle Prew, Soil Foodweb NZ, 2021)
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Biological results - Mycorrhiza

Endo (colonization) by Soil Foodweb N/ Mycorrhizal fungi (VAM) by Linnaeus Laboratory
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Biological reports outcome
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Results - Grower reports

Every grower received their two
biological reports.



Results - Grower reports

Soil Foodweb NZ  Linnaeus Laboratory

Soil attribute Conclusion

result result
Total fungi [mg/kg] 498 27 Opposite

Total bacteria [mg/kg] 357 7.5 Opposite
TF:TB 1.4 3.6 Opposite
Mycorrhizal fungi 48 (*) 5.6 (**) Opposite
True anaerobic [mg/kg] 0.1

(*) Endo [%].
(**) Mycorrhizal fungi (VAM) [mg/kg]
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Results - Grower reports

How to navigate this?
What to do?

Corrective actions = S
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summary

Biological test results from different methods are not
interchangeable.

Different lab recommendations could lead to inappropriate
corrective actions.

There is a need to develop specific biological targets for NZ
avocado orchards.
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summary

Interim solution: NZ Avocado has released a small data set of
growers achieving 215 t/ha (objective).

Ideal scenario: Build dataset with ongoing monitoring across
seasons in collaboration with the labs to refine the targets.

Machine learning is a valuable tool for studying an extensive
dataset.
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