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TIME SPECIFIC WEED CONTROL

Emergence predictive model: Alertinf 7- informs the farmers about weed 

emergence in maize and soybean and suggests the best timing for weed control. 

Hydrothermal time

Emergence percentage in 
the field

Daily precipitation

Daily soil temperature

ARPAV Database

The information is useful to select correctly 
weed control timing, both chemical and 
non-chemical control. 

Meteorological data
from stations present
in the area.



SITE SPECIFIC WEED CONTROL

DJI Matrice 100 UAV coupled with DJI 
X3; DJI X5 visible sensors

Maiz field June 2019, early growth stage 



Some additional ground surveys... 

... Majority of weeds- Sorghum halepense

Alertinf – 96% of emergence at the date of the flight 



Weed spatial distribution was assessed by the 
exploratory comparison of two algorithms

ArcGis Pro

VARI - Visible 
Atmospherically 
Resistant Index 

Artificial Neural Networks



ArcGis Pro

VARI = (Green - Red)/ (Green + 
Red - Blue)

Reclassification



Backpropagation



Based on the technical specifications of different models of sprayers...

...several maps were created: 3 m2 2 m2 0.25 m2

With three different thresholds for treatment decision depending on each cell infestation 
(i.e., >1%, >5% and >10% of pixel labelled as weed)

Credits: Buquet Christophe/Shutterstock.com



ArcGis Pro

5% infestation
0.25m2 2m2 3m2



ArcGis Pro- VARI

1% infestation 5% infestation 10% infestation

Cell size Area to be sprayed (ha) Reduction % Area to be sprayed (ha) Reduction % Area to be sprayed (ha) Reduction %

0.25 m2 0.35 65.29 0.19 80.59 0.15 85.36

2m2 0.15 85.33 0.15 84.82 0.11 88.88

3m2 0.12 88.05 0.09 91.42 0.07 93.35

SAGA- Artificial Neural Network

1% infestation 5% infestation 10% infestation

Cell size Area to be sprayed (ha) Reduction % Area to be sprayed (ha) Reduction % Area to be sprayed (ha) Reduction %

0.25 m2 0.58 42.43 0.3 69.97 0.21 78.94

2m2 0.5 49.7 0.26 73.72 0.17 83

3m2 0.22 77.57 0.16 84.03 0.12 87.82

Table 1. Possible spraying area reduction
Total field area = 1ha



Foramsulfuron 2.33% (= 22.5 g/L)
Isoxadifen-etile 2.33% (= 22.5 g/L)

Nicosulfuron p.a. pure 30 g
Rimsulfuron p.a. pure 15 g
Coformulants q.b. 100 g

Equip Titus Mais Extra

2.3 l/ha = 48.3 € 80 g/ha = 67.2 €

Case study with two herbicide formulations 



Equip

SAGA

Cell size

1% 5% 10%

Quantity 

(l/ha)

Cost 

(€/ha)

Savings 

(€/ha)

Quantity 

(l/ha)

Cost

(€/ha)

Savings

(€/ha)

Quantity 

(l/ha)

Cost

(€/ha)

Savings

(€/ha)

3m2 1.32 27.81 20.49 0.69 14.5 33.8 0.48 10.17 38.13

2m2 1.16 24.3 24.01 0.6 12.69 35.61 0.39 8.21 40.09

0.25m2 0.52 10.83 37.47 0.37 7.71 40.59 0.28 5.88 42.42

VARI

Cell size

1% 5% 10%

Quantity 

(l/ha)

Cost

(€/ha)

Savings

(€/ha)

Quantity 

(l/ha)

Cost

(€/ha)

Savings

(€/ha)

Quantity 

(l/ha)

Cost

(€/ha)

Savings

(€/ha)

3m2 0.80 16.77 31.54 0.45 9.38 38.93 0.34 7.07 41.23

2m2 0.34 7.09 41.21 0.35 7.33 40.97 0.26 5.37 42.93

0.25m2 0.28 5.77 42.53 0.20 4.15 44.15 0.15 3.21 45.09

Table 2. Reduction of costs and quantity of herbicides used



Titus Mais Extra

SAGA

Cell size

1% 5% 10%

Quantity

(g/ha)

Cost

(€/ha)

Savings

(€/ha)

Quantity 

(g/ha)

Cost

(€/ha)

Savings

(€/ha)

Quantity 

(g/ha)

Cost

(€/ha)

Savings

(€/ha)

3m2 46.06 38.69 28.51 24.02 20.18 47.02 16.85 14.15 53.05

2m2 40.24 33.8 33.4 21.02 17.66 49.54 13.6 11.42 55.78

0.25m2 17.94 15.07 52.13 12.78 10.73 56.47 9.74 8.19 59.02

VARI

Cell size

1% 5% 10%

Quantity 

(g/ha)

Cost

(€/ha)

Savings

(€/ha)

Quantity

(g/ha)

Cost

(€/ha)

Savings

(€/ha)

Quantity

(g/ha)

Cost

(€/ha)

Savings

(€/ha)

3m2 27.77 23.33 43.88 15.53 13.04 54.16 11.71 9.84 57.36

2m2 11.74 9.86 57.34 12.14 10.2 57 8.9 7.48 59.73

0.25m2 9.56 8.03 59.17 6.87 5.77 61.43 5.32 4.47 62.73

Table 3. Reduction of costs and quantity of herbicides used



PRECISION WEED CONTROL
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Thank you for Your attention
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