
Precision targeting using Drones, advanced Soil testing, 
and Beneficial Bacteria to target pathogens:

Precision analysis > More informed 
decision making > Increase yields
> reduce costs

DUET M – Multispectral & RGB SODA 
Camera

DUET T – Thermal & RGB SODA 
Camera

AERIA X – High Definition RGB 
Camera

eBee X Fixed Wing Endurance 
Drone  (90 mins flight time)



Precision Targeting using Drones, 
Advanced Testing techniques & Biofertilisers

1.Drones in Agriculture

2.Soil Health and Management of 
patogens through Bacteria infused 
biofertilizers.

3.AI Yield estimation & Bird Scaring 
techniques



Then & Now:
2019

2023



Precision Targeting using Drones, 
Advanced Testing techniques & Biofertilisers

Drones in 
Agriculture



How Drones Support Nut Nutrition & Yield 
Management
1. Nutrient Deficiency Detection (Multispectral/NDVI)

• Multispectral drones detect early signs of nutrient stress—
such as nitrogen, potassium, or magnesium deficiencies—before 
symptoms appear to the human eye.

• NDVI/NDRE maps identify underperforming zones 
for targeted fertilization.

2. Canopy Health Monitoring
• Drones monitor canopy density and uniformity, helping 

identify:
• Water stress
• Disease pockets (e.g. blight)
• Vigor variability due to soil nutrition imbalance

3. Variable Rate Fertilization
• Drone imagery informs variable rate application maps for:
• Fertilizers
• Lime or gypsum
• Organic soil amendments
• This minimizes over- or under-feeding, improving both yield 

and input efficiency.



4. Yield Prediction & Crop Estimation
• High-resolution drone imagery estimates flower 

density, fruit set, or canopy load, which correlates with yield.
• Machine learning models can be trained to predict zone-by-

zone yield potential.

5. Orchard Mapping & Tree Counting
• Orthomosaic maps and AI tools can count individual 

trees, assess growth stages, and detect gaps or replants for better orchard 
planning.

6. Soil Variability Mapping (with thermal or near-infrared)
• Drones help map soil moisture, compaction zones, or root 

stress, especially in irrigated nut orchards.

7. Disease and Pest Outbreak Detection
• Early detection of blight, mites, or borers through 

discoloration or canopy thinning.
• Allows localized intervention instead of whole-block 

spraying.



Drone-enabled Big Bud Mite (BBM) program (RGB, EO, multispectral)

What you can (and can’t) see from the air

• Direct buds: BBM lives inside buds; you won’t “see mites.” What you can
detect are spatial hot-spots of reduced vigor and patchy canopy following 
heavy bud loss.

Best signals:

• High-res RGB/EO (orchard-scale + telephoto sampling) to: (a) locate weak 
rows/trees, (b) zoom spot-check for swollen, unburst buds pre-leaf-out.

• Multispectral indices to quantify vigor differences that correlate with BBM 
pressure and nutrition/water stress that “attract” buildup.

Sensors & platforms (practical orchard picks)
• Mapping / vigor: Multispectral (built-in RGB+NIR; fast, orchard-friendly) or 

M350 + RedEdge-P for research-grade data.
• Telephoto scouting: High Resolution Electro Optical Camera Drone for 

bud-level spot checks in late winter without ladders.
• Thermal (optional): Helps find irrigation/valve issues that lead to humid 

pockets → mite-favourable microclimates.



NDVI:(Normalized Difference Vegetation Index) NDVI measures plant health by detecting how 
strongly a plant reflects near-infrared light and absorbs red light, revealing its chlorophyll content 
and overall vitality.



NDVI
(MULTISPECTRAL)
EXPLAINED

Factors that influence soil reflectance in remote sensing include: Mineral Composition, Soil Moisture, Organic
Matter Content (NDVI), and Soil Texture (Surface) (Temperature)



NDVI 
EXPLAINED
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Soil Health and Management of 
pathogens through Bacteria 
infused biofertilizers



Soil Analysis: The Standard soil test analyses Ph, EC, TSS, T. Organic Matter, T. Organic Carbon, exchangeable cations 
(Calcium, Magnesium, Sodium, Potassium, and Hydrogen), Cation Exchange Capacity, Adjusted Hydrogen, Adjusted CEC, Cation 
percentages (of Adj. CEC) and available major and trace nutrients

1NORTH 62 - PINOT NOIR Soils
.



NORTH 62 - PINOT NOIR Soils





NORTH 62 - PINOT NOIR Soils

Pathogen detection:



Pathogens in Soil to detect 

In practice, Australian/Tasmanian hazelnut growers face:

•Leaf spots, fungal leaf diseases, perhaps opportunistic pathogens under 
stress

• Occasional bacterial issues (if introduced or under favorable conditions)

• Root rot or waterlogging diseases by general soil fungi (if soils are wet or 
poorly drained)

• Stress disorders (e.g. “blanks,” brown stain) of uncertain cause



Pathogens in Soil to detect 

New Zealand

New Zealand has a somewhat fuller record of hazelnut pests and diseases (though still 
less than in major hazelnut regions). From “Pests and diseases of hazelnuts in NZ” by 
Murray Redpath:

•Bacterial blight — Xanthomonas arboricola pv. corylina

•Hazelnut mosaic (virus disease) — likely Ilarvirus genus such as Apple Mosaic Virus 
affecting hazelnuts 

•Big bud mite (though this is a mite pest, not soil pathogen) 

•Hazel leaf miner (mining insect) 

•The NZ hazelnut “Pests & Diseases” gallery shows bacterial blight on the trunk as a 
disease of note in NZ orchards. 

•NZ horticultural guides mention “Hazel Blight” (likely bacterial) as the most economically 
important disease in NZ for hazelnuts, especially on prone varieties and stressed trees, 
and that copper sprays are used for management.



Soil borne Pathogens in Chestnuts & their impacts



Beneficial Bacteria 





Benefit Outcome
Improved nutrient efficiency Targeted input saves $$ and 

avoids over-fertilization
Increased yield consistency Early stress detection allows for 

timely correction
Reduced disease loss Better tree health through 

proactive management
Better ROI Higher yields and lower costs 

per kg of nuts produced

PRECISION TARGETING:
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Training AI for Yield Estimation 
and Bird Scaring techniques



Machine Learning & Training AI: 
YIELD ESTIMATION



YIELD ESTIMATION



AI: BIRD SCARING



DRONE BASED: BIRD 
SCARING



1800 010 204


	Precision targeting using Drones, advanced Soil testing, and Beneficial Bacteria to target pathogens:
	Precision Targeting using Drones, Advanced Testing techniques & Biofertilisers
	Then & Now:
	Precision Targeting using Drones, Advanced Testing techniques & Biofertilisers
	Slide Number 5
	Slide Number 6
	Slide Number 7
	NDVI: (Normalized Difference Vegetation Index) NDVI measures plant health by detecting how strongly a plant reflects near-infrared light and absorbs red light, revealing its chlorophyll content and overall vitality.
	NDVI
	NDVI EXPLAINED
	Slide Number 11
	Side by Side - Affect on thermal to vine health/vigour
	Slide Number 13
	Precision Targeting using Drones, Advanced Testing techniques & Biofertilisers
	Soil Analysis: The Standard soil test analyses Ph, EC, TSS, T. Organic Matter, T. Organic Carbon, exchangeable cations (Calcium, Magnesium, Sodium, Potassium, and Hydrogen), Cation Exchange Capacity, Adjusted Hydrogen, Adjusted CEC, Cation percentages (of Adj. CEC) and available major and trace nutrients
	Slide Number 16
	Slide Number 17
	Slide Number 18
	Slide Number 19
	Slide Number 20
	Slide Number 21
	Slide Number 22
	Slide Number 23
	Slide Number 24
	Slide Number 25
	Precision Targeting using Drones, Advanced Testing techniques & Biofertilisers
	Machine Learning & Training AI: �YIELD ESTIMATION
	YIELD ESTIMATION
	AI: BIRD    SCARING
	DRONE BASED: BIRD SCARING
	Slide Number 31

