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ASSESSMENT OF THE IMPACT ON WHEAT YIELD OF THE INTERACTION BETWEEN
FERTILIZATION AND YELLOW RUST THROUGH MULTI-SENSORS MACHINE VISION
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Wheat trials are evaluated according :

A few manual measurements Yield
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» Location : Gembloux (Belgium)
» Variety : KWS Smart

* Previous crop : Spinach
 Sowing : 2018-10-23

Fungicide modalities Fertilization (kgN/ha)
Inputs at BBCH 28-30-39

At BBCH 39 x Classic 60-50-50
At BBCH 32, 39, 65 Excess 100-80-80
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Expert scoring of disease Score depends on :

* Foliar floor affected
* Disease intensity

. * Repartition in the micro-plot (12 m?)

Affected leaves
F4 and inferior leaves F3 F2 F1l
Average intensity low |medium| high low |[medium| high low [medium| high low [medium| high

< 3 plants 9 9 9 9 9 9 =) 9 9 9 9 9

<10 plants 8 8 8 8 8 8 8 8 8 8 8 8

10<X<50 plants 8 8 8 8 8 8 7 7 7 6 6 6
Repartition (1 in 10 plants 8 8 7 7 7 6 6 5 4 4 3 2

1in 2 plants 8 8 7 7 6 6 5 4 4 3 2 2

all the plants 8 8 7 7 6 5 5 4 3 3

all the leaves 7 7 6 6 5 5 4 3 3 2
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Color Multispectral
camera camera array

* 4images/ plot

« Camera 1 m above canopy
« JAIUSB GO-5000 camera
* Tetracam Micro-MCAG6

XVI European Society for Agronomy Congress 1 to 3 September, 2020 - Sevilla - Spain




E

Conclusions &

Introduction &Y Results ail

» % of green

Color image Green surface
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» % of plants

. A

Near nfr-Red800 nm

» % of damage

Damage
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Nitrogen inputs (kgN/ha) at BBCH stages 28-30-39 x stages of fungicide application

-} 40-30-30x/ -k 60-50-50x/ —— 100-80-80x/
40-30-30 x 39 60-50-50 x 39 100-80-80 x 39
-} 40-30-30 x 32-39-65 - 60-50-50 x 32-39-65 —}— 100-80-80 x 32-39-65 i
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Correlation matrix
Green % -0.87
Ear density 0.2 0.13 -0.1
Yield 0.95 0.19 0.19
Damage % Green % Plant %  Ear density

2020
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Nitrogen inputs (kgN/ha) at BBCH stages 28-30-39 x stages of fungicide application
V¥ 40-30-30x/ ® 60-50-50x/ A 100-80-80x/
40-30-30x 39 60-50-50 x 39 100-80-80 x 39
V¥  40-30-30 x 32-39-65 @® 00-50-50 x 32-39-65 A 100-80-80x 32-39-65 _

14 -

—
(W]
1

Yield (t/ha)
=

8 - A Yield = 0.52 + (0.27 * Gi)
Validation : R2=0.87, RMSE = 0.53 t/ha
6 -
20 25 30 35 40 45 50 55 60

Gi = % of green organs integrated from DAS 212 to 265
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Nitrogen inputs (kgN/ha) at BBCH stages 28-30-39 x stages of fungicide application
2 12 DAS . V¥ 40-30-30x/ ® 60-50-50x/ A 100-80-80x/
B efo re s p ray| n g 40-30-30 x 39 60-50-50 x 39 100-80-80 x 39
V¥ 40-30-30 x 32-39-65 @® 60-50-50 x 32-39-65 A 100-80-80 x 32-39-65
at BBCH 39 —
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224 DAS Nitrogen inputs (kgN/ha) at BBCH stages 28-30-39 x stages of fungicide application
V¥ 40-30-30x/ @® 60-50-50x/ A 100-80-80x/
After spraying 40-30-30x 39 60-50-50 x 39 100-80-80 x 39

V¥ 40-30-30 x 32-39-65 @® 60-50-50 x 32-39-65 A 100-80-80 x 32-39-65

at BBCH 39 i — g
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Disease human scoring (1-9)
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Interest of close-range imaging tool to follow crop dynamics

Need a wider frame to perform robust studies : embed measured traits
In FAIR data bases along with environmental and management data

Complementarity of experts and machines. Experts assess the
presence of spores (the cause) while machines quantify leaf damage
(the consequence)
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Thank you for your attention

sebastien.dandrifosse@uliege.be
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Segmentation of RGB images
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Segmentation of RGB images
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ANOVA and Tukey test

16
Fungicide at stages :
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Nitrogen inputs at stages 28-30-39 (kgN/ha)
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Bivariate model v 403030 x/
40-30-30x 39

v 40-30-30 x 32-39-65

® 60-50-50x/
60-50-50 x 39

® 060-50-50x 32-39-65

A 100-80-80x/
100-80-80 x 39

A 100-80-80 x 32-39-65

Yield = 0.83 +-0.02 * rDi + 0.26 * Gi
Validation : R2=0.87 , RMSE = 0.55

Yield (t/ha)
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