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Introduction to the INNO-VEG project John Williams, ADAS
Theory and practice: how to make use of crop Lizzie Sagoo, ADAS
sensors in field vegetable and potato crops

Analysis of field scale crop reflectance data Susie Rogues, ADAS
using ADAS Agronomics data analysis methods

HMC: Yield mapping & crop sensing Jack Harris, HMC Peas
INNO-VEG Facts & Figures James Dowers, ADAS

Close and lunch
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INNO-VEG - Increasing the speed & uptake of innovation in the
fleld vegetable & potato sectors
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To increase the speed and uptake of innovation in the field
vegetable and potato sectors

Evaluate the suitability of using crop sensing data to carry out
measurements in field experiments

Define a new approach for delivering research in the field
vegetable and potato sectors
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Field experiments focus on:

Using crop sensing data to carry out measurements in field
experiments

Upscaling from small plot to field scale farmer led
experiments

Field vegetable & potato crops
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Crop types

= Alliums (leeks/onions)

= Brassicas (cauliflower/sprouts)
= Leafy salads (lettuce/spinach)
= Vining peas

= Root vegetables (carrots)

= Cucurbits (courgettes)

= Potatoes

Interrey H

25eas Mers Zeeén
[MMO-NES 2/02/2023 Interreg 2 Seas Mers Zeeén 7




Experimental work

= 2019 - 47 small plot field experiments in UK, FR, BE
& NL

- Range of crops

Protocol

+ Use crop sensors to measure reflectance 4 . .
_ _ _ se of crop sensing data in
- Calculate range of vegetation indices & correlate experiments
to crop yield 0
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http://www.inno-veg.org/

INNO-VEG Framework

Field scale field experiments (2020 & 2021)

= Field scale farmer led experiments

= Host farms apply treatments

= Collect crop reflectance data

= Use spatial statistics to analyse data

= ‘Framework for farmer led research’

Interrey H
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Knowledge transfer & networking

Register on our website for project updates

WWW.INNO-veq.orqg

Talk to us on social media ©

W @Innoveg #INNOVEG
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Theory and practice: how to make use of crop
sensors In field vegetable and potato crops

Lizzie Sagoo, ADAS

, @InnoVeg
#INNOVEG




Outline

= What is crop sensing
= Why use crop sensing

= Vegetation indices
= Types of sensor
= INNO-VEG - lessons learnt

EUROPEAN UNK
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Why use crop sensing?

= Data can be used to provide an indicator of crop growth/performance
= Non-destructive

= Relatively quick

= Cost effective for measuring from larger areas and for crops where yield
mapping is not available

EUROPEAN UNK
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What Is crop sensing?

« Capturing reflected light in different wavelengths

» Using this data to provide information on crop V7 ~ v
growth and vigour QD
| N
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Imager 1 Imager 2
(Blue) (Green)

Sensor types

Spectral resolution
= Multispectral R rid
= Hyperspectral

Imager 4 Imager 3

= R G B (NIR) (Red)

Blue Green Red Red Edge Near-infrared
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Sensor platform

= Handheld sensors

= Tractor mounted sensors
= Drone mounted sensors
= Satellite images

EUROPEAN UNK
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FieldSpec HandHeld 2

= Hand held sensor

= Used in small plot experiments in 2019

= Hyperspectral — wavelength range 325-1075 nm
= Records reflectance values every 1nm

= Passive sensor — calibrate in field using a white
reference disc

0.60
0.50 +
0.40

0.30 +

Reflectance

0.20

nterreg M
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MicaSense Red Edge 3

= Drone mounted
= Used in 2020 & 2021 field scale experiments

= Multispectral — 5 bands
- 475, 560, 668, 717, 840nm



Other sensors used

EUROPEAN UNK
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A vegetation index (VI) Is a single number calculated
using the reflectance at two or more bands

\T/:1ere a;e' Io|t|3|3:>V\I/SE!G npyy — MR~ Red
s used in - =
NDV| NDRE NIR + Red
MCARI2 REIP
Cl Green MTCI 790 — 720
- NDRE =
Cl Red-Edge 790 + 720
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Red Red Edge Near-Infrared
Healthy Plant’

jamu

/ Stressed Plant

Typical Plant Reflectance
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Good relationship with marketable yields where there was a significant
treatment effect

Strength of the relationship varied between crops and across experiments
Beware of other complicating factors — weeds & disease

Relationship between VIs and yield tended to improve through the season

iterreyg =
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INNO-VEG Protocol

This Protocol provides guidance on using crop sensing data to assess treatment differences in field experiments. The guide focusses on
field vegetable and potato crops and has been produced as part of the INNO-VEG project. The Protocol is aimed at researchers,

agronomists and farmers who want to use crop sensing technology to assess their crops and aims to support them to make best use of the

Prtocol

Use of crop sensing data in

technology. experiments

The Protocol includes information on the use of crop sensing technology in the field and on the management and interpretation of the data.

The information provided is based on the experience of the authors and the results of the INNO-VEG project.

lnterreg @
250as Mers Zeoln

B INNO-VEC

Protocol |
Use of crop sensing data in
experiments

Downloads

INNO-VEG Protocol (EN)

WWW.inno-veg.org
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Protocol provides advice on

= ‘Best practice’ when collecting crop sensing data
- Time of day, geolocation, when to collect the data etc

= Advice on commissioning a drone survey

= Management and interpretation of the data

= Information on each crop type
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Analysis of field scale crop reflectance data using
agronomics data analysis methods
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Agronomics spatial data analysis AgrOnOmiCS

Innovate UK

Technology Strategy Board

= Agronomics approach developed
2013-2017 for cereal yield maps

= New statistics to model treatment
effects, after accounting for
underlying spatial variation

= Statistics and software also work for
other spatial data, e.g. drone/satellite
crop reflectance
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Why carry out field scale trials?

Advantages Disadvantages

Test treatments over larger areas Max 4 treatments (ideally 2-3)

Allows treatments not practical at plot Reliance on host farmers — greater risk of
scale (e.g. variable rate, cultivations) error or trial failure

Directly applicable to farm practice Higher costs of treatment supply & yield
compensation

Farmer engagement / involvement Less suited to assessments other than
yield / crop sensing

Low labour costs

EUROPEAN UNK
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Choose a suitable trial field

Satellite data

= Even fields give more precise results
= Variation across the tramlines is acceptable

= Variation in line with the tramlines is a problem

Formerfield splits
{Google Earth)
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Trial design

= Avoid confounding treatments with underlying variation
= Best to test fewer treatments

= Replication improves precision / confidence

Two test treatments | Test treatment

interspersed with replicated in

farm standard most even

section of field~

2 Seas Mers Zeeén
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Treatment application

= Accurate application to treatment area

* Need area of overlap if using broadcast spreaders
= Mark treatment locations in field - o -

= Geolocate treatment locations

EUROPEAN UNK
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Yield map data

Advantages
Actual measure of crop yield

Yield monitoring equipment
now fitted as standard to most
combines

Disadvantages

Not available for all crops

Data ‘errors’ & noise — need to
clean data

iterreyg =
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Crop sensing data

Advantages
High resolution data
More ‘precise’ data
Can be correlated to yield

Disadvantages
Proxy for yield
Cost for acquiring data



Case study 1: onions P.G.RIX (FARMS) LTD

= Two replicated N rate treatments, applied to
pairs of 24m tramlines

= Trial focused in south end of field as more even

DataFarming , A DataFarming y DataFarming
Aug 2018 March 2019 June 2019

0.48 0.61 J
D T RS T N
0

0.64 0.78 Lok
T ek T N Bk S
0.54 0.71 1
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Onions — new drone imagery

= Multispectral images supplied for
8th July and 12" August

- (5 wavelengths from MicaSense Red
Edge drone mounted sensor)

= Low N areas visible as lower
NDVI

2/02/2023 Interreg 2 Seas Mers Zeeén 36
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Onions — ground truthing /
[ ] R?=0.9077
G 06
. . . g 0.5
= 12 yield validation plots (3 per plot); 1 bed x 8m =
= Sampled mean MS bands for each sample plot 2 03
0.2
= Calculated 7 VIs from averaged MS bands .
= Correlated VIs with marketable yield 0
40 50 60 . 70 80 90
_ 1st ﬂlght (8 July) Marketable yield (t/ha)
NDVI 0.89 350
MCARI2 0.75 . jzz
Clgreen 0.90 0.87 5 200
Clrededge 0.87 0.84 £ 150
MTCI 0.84 0.50 “ I |
0.89 0.86 L __-.|||| .
085 048
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Onions — data processing

Agronomics analysis requires point data

Crop grown in beds 1.5m wide with 0.5m gaps
1. Created grid of cells 1.3m wide x 1.3m long
2. Placed cells along beds, avoiding bare soll

3. Mean values for each wavelength calculated
for each cell, then converted to points

/. Vegetation indices calculated from averaged
data

EUROPEAN UNK
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Onions — trial results

= Predicted yield map created from NDVI (second
drone flight), according to correlation with sample

Predicted marketable yield

plot yields. * 26.0-46.5

* 46.5-48.8

- Average yield at standard N: 71.2 t.ha R
53.3-55.6

* Yield benefit of standard N rate over low rate: 5.6 - 57.8
12.9 t/ha + 1.4 (95% confidence interval) o
62.4 - 64.6

= Vegetation indices also analysed directly o666
- All VIs from both flights significantly higher for [ = 5is. 750
standard N rate than low rate 7T

* 78.2-80.5
¢ 80.5-82.7
° 82.7-86.5

EUROPEAN UNK
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AMC

S——

Case study 2: Vining peas

= HMC Peas are a co-operative of 43 vining pea
growers in the UK

= Grow green peas for processing

= Growers want to maximise yields through good
crop nutrition

= Research guestion: can the growers increase yields
with starter fertiliser

= Set up field scale trials to test products in 2020 &
2021

EUROPEAN UNION

2 Seas Mers Zeeén

INNO-VEG
,,,,,,,,,,,,,,,,,,,,,,,,, 2/02/2023




Vining peas 2020 trial

HMC trial site - five unreplicated treatments
Plots one tramline (36m) wide
Two drone flights with multispectral camera

Seven vegetation indices
- NDVI, MCARI2, MTCI, CI Green, Cl Red Edge, NDRE & REIP

20 yield validation plots
Plus yield map data from farm




Vining peas 2020: underlying variation

'‘GoogleEarth Bl DataFarming DataFarmjng

2009

. : st MaTTT S i th JUAE e
* Previous crops show poor patch  [alsseis Y7 e

In NW corner

«  Treatments 1 and 2 stood out
as worse in 2020

EUROPEAN UNK
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Vining peas 2020 — ground truthing

= 20 yield validation plots (4 per treatment); 2m x 4m
= Sampled mean MS bands for each sample plot

= Calculated Vs from averaged MS bands

= Correlated VIs with sample plot marketable yields

| [astflight(9June) | 2" flight (25 June)

0.86 0.70

0.83 0.77 "

0.85 0.71 - i
0.85 0.71 2

0.3 0.67

[ (os7) 0.70 Z

LEE 0.8 0.62

a4 6 8
Marketable yield (t/ha)
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Vining peas 2020 — data processing

Drone image converted to point data as for onions

Grid cells 3.5m wide x 3m long

Four rows of cell in each half tramline, avoiding
wheelings, drill misses and treatment boundaries

EUROPEAN UNK
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Vining peas — trial results

= Predicted yield maps created from NDRE and NDVI (first drone flight),
according to correlations with sample plot yields.

= Results very similar to actual yield map, but far more precise

Yield from yield map

Treatment Mean Modelled difference
from trt 3, with 95%
confidence interval

-3.29+1.44
-1.25+1.35

0.41+1.31
0.03+1.39
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Vining peas — real vs predicted yield maps

= Real yield map noisy and may overestimate field average, as
data cleaning removes wheelings, poor patches, etc.

= NDVI prediction underestimates high yields due to saturation.
= NDRE prediction appears closest to real yield map.

2 Real yield NDRE predigtign

5T
»,//y /
/ ,.,"" ‘ 7 4
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Vining peas 2021 trial

+ HMC trial site — 3 treatments x 2 replicates
- Plots one tramline (36m) wide
- ldeal trial design

« Two drone flights

- 18 yield validation plots

*  Plus yield map data from farm

EUROPEAN UNK
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Agronomics analysis — NDVI data

*  Weaker correlations between yield and
vegetation indices than in 2020

- Polysulphate significantly increased
. . . CIgreen 10/06/21
most vegetation indices = 4

Bl 4.48-4.83
Bl 4.24-4.48
4.05-4.24

3.86 - 4.05
3.67 - 3.86
[0 3.47-3.67

Total fresh weight Marketable pea yield

biomass (t/ha B 321347

B 2.79-3.21

Scan1l Scan 2 <279
10/06/21  19/06/21  10/06/21  19/06/21
0.55 0.63 0.17 0.25
0.30 0.25 0.18 0.11
0.35 0.35 0.06 0.24

0.44 0.62 0.09 0.27
Cl RedEdge 0.40 0.41 0.08 0.25
 NDRE  ~  [OWE! 0.42 0.09 0.26

0.41 0.38 0.08 0.25

nterreg H
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Agronomics analysis — yield map data

= HMC supplied yield map with 62,000 points (high due
to small harvest width)

= Cleaned data by removing headlands, harvest runs on
wheelings etc

= Predicted yield lower, because validation plot yields
were low

_ Yield from yield mag Predicted from 19/06 NDVI

Treatment Mean Modelled difference Mean Modelled difference
from trt 1, with 95% from trt 1, with 95%
confidence interval confidence interval

10.19 6.00
2 Start-up Maxx -0.09£0.61 0.01+0.16
3 Polysulphate 0.49 + 0.64 0.17 £0.16




Vining peas 2020 vs 2021

Trial design 5 treatments x 1 rep 3 treatments x 2 reps
LSD: yield map 1.4 t/ha 0.6 t/ha

LSD: predicted yield map 0.31 t/ha 0.16 t/ha

LSD: NDVI 0.013 0.009

EUROPEAN UNK
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Agronomics vs conventional statistics

® Agronomics

® ® ANOVA

*

|

.9
z ............ ' iiiiiiii
. iiiiii . |||||||||||| ‘iiiiii oooo L] LN S """‘""1‘.-‘.-:::'_:: --------- .
0 1 2 3 il 5 6 7 8
Number of replicates
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Conclusions

= Crop reflectance data can correlate well with INNO-VEG Framework

marketable yield for farmer-led research

= Field scale experiments can be assessed
accurately and efficiently using remote sensing
data and Agronomics statistics

= Trials should be laid out with reference to
underlying soil variation

<y

= Treatments should be replicated where possible M \oierieo M3 |

WIS 2 Seas Mers Zeeén
N ." |NNO‘VEC agro

AR\A[ IS

= Guidance published in ‘Framework for farmer led
research’

Delphy
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YIELD MAPPING AND CROP SENSING




CONTENTS

Jack Harris — Introduction to HMC
Yield Mapping and Autosteer
Crop Sensing technology

On Farm Trials

Yield Predictions

== AMC



Introduction to HMC




I Introduction to HMC I




| C
Introduction to HM




Yield Mapping & Autosteer

Yield Mapping involves weigh cells taking a reading every few seconds with a GPS position being
logged against it

It allows us to see how many peas we are getting in a specific area

Data is given back by each viner and is cleaned and merged to make maps which show good and
poor areas of the field

Autosteer uses the same GPS technology and will steer the viner in a dead straight line with 1cm
accuracy

Each viner shares data with the others

HMC were the first pea group to adopt Autosteer and Yield Mapping in the UK

== AMC



Yield Mapping & Autosteer




Yield Mapping & Autosteer

2021 007 HTK Variety: Peas Vining Crop: Peas Vining Working ha:  20.68
Product Units Date Area (ha) Rate  Quantity Moisture%

Dry Yield t Actual: 30V06/2021 19.95 5.063 101.000




Crop Sensing Technology

Yield is the base of the data as we can use it to corroborate other data we have

We started 6 years ago with drone technology using RGB cameras to fly fields and compare
against yield data

After a year of doing this, we moved to a tractor mounted sensor called the Fritzmeir Isaria
which utilises 4 different wavelengths and is an active sensor (not passive like RGB). This means
the data isn’t affected by changes in light or conditions of the crop.

Using the Isaria we were able to start making predictions for yield. At that time satellite data
was hit and miss and the data wasn’t readily available to use and process.

About 2 years ago we made the switch to satellite data to allow us to collect more field data and
for a reduced cost. We use NDRE index in satellite data as the work ADAS have done with us

suggests a good correlation to yield using that index. HMC



Crop Sensing Technology




2020 Trials

Amalfi
Drilled 30t March

Harvested 28t June

Rainfall during grow period 70mm

== AMC







2020 Trials

Untreated

Liquid Fert

Poly Sulphate

Poly Sulphate and Start Up
Start Up
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== AMC




11™ May

Untreated

Liquid Fert

Poly Sulphate

Poly Sulphate and Start Up
Start Up

a bk~ w0 D=

== AMC




215t May

Untreated

Liquid Fert

Poly Sulphate

Poly Sulphate and Start Up
Start Up

a bk~ w0 D=

== AMC




281" May

Untreated

Liquid Fert

Poly Sulphate

Poly Sulphate and Start Up
Start Up

a bk~ w0 D=

== AMC




315t May

Untreated

Liquid Fert

Poly Sulphate

Poly Sulphate and Start Up
Start Up

a bk~ w0 D=

== AMC




215t June

Untreated

Liquid Fert

Poly Sulphate

Poly Sulphate and Start Up
Start Up

a bk~ w0 D=

== AMC



20t June

Untreated

Liquid Fert

Poly Sulphate

Poly Sulphate and Start Up
Start Up

a bk~ w0 D=

== AMC



25t June

Untreated

Liquid Fert

Poly Sulphate

Poly Sulphate and Start Up
Start Up

a bk~ w0 D=

== AMC



Yield

1. Untreated 9.56T/ha
2. Liquid Fert 10.12T/ha
3. Poly Sulphate 9.56T/ha
4. Poly Sulphate and Start Up  8.75T/ha
5. Start Up 6.45T/ha

== AMC




L essons Learnt

Field Choice needs to be better

Scan and look at Satellite History

Repeat Plots if possible

We are on right track to yield prediction and data collected by Innoveg
helping

Scanned with Soil Optix after harvest to show field zones and correlation to

yield

== AMC



ndy silt loam

Soll Scans

Sandy Silt
//

a/yP

Clay Ioan/

Clay loam Soil Texture

Clay loam
Clay loe

Clay loam

Clay loam “Clay loam

== AMC




Soll Scans

P Index 2-3

== AMC




Soll Scans

K Index 3-4

== AMC




Soll Scans

Mg Index 2-4

== AMC




Soll Scans

== AMC




Soll Scans

SAND %

== AMC




Soll Scans

SILT %

== AMC




Soll Scans

CLAY %

18. 20017715

== AMC




2496 9 573

2,515 2 5018
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Soll Scans

OM %

== AMC




Soll Scans

WATER AVILABLE INDEX
1-100

Combination of Sand, Silt and Clay to give water holding value.
Higher the number the higher the ability to hold water.

== AMC




dy silt loam

Sandy siltloam

Sandy sil

Clay loam

Clay loam

Clay loam
Clay lod

26.9

274
Clay loam g7.8 283

lay loam Clay loam

249 5573 %o

2.51’2,5%}




2021 Tnals

Untreated
StartUp Maxx
Poly Sulphate
Untreated

Poly Sulphate

o kW D E

StarUp Maxx

== AMC




2021 Tnals

ey 0.95-1.00 Dense vegetation

0.90 -0.95 Dense vegetation
| 0.85-0.90 Dense vegetation
. 0.80 -0.85 Dense vegetation
. 0.75-0.80 Dense vegetation
. 0.70 -0.75 Dense vegetation
. 0.65-0.70 Dense vegetation
. 0.60 -0.65 Dense vegetation
. 0.55-0.60 Moderate vegetation

. 0.50 - 0.55 Moderate vegetation
. 0.45-0.50 Moderate vegetation
0.40 - 045 Moderate vegetation

0.35-0.40 Sparse vegetation

Sparse vegetation

Sparse vegetation
B 020-025 Open soil
Sl 0.15-0.20 Open soil
0.10-0.15 Open soll
0.05-0.10 Open soil




-

{

2021 Tnals

g
oot

i i
Jo—

JO0 - U.G

0.85-090
0.80 - 0.85
0.75-0.80
0.70 -0.75
0.65-0.70
0.60 - 0.65
0.55-0.60
0.50 - 0.55
0.45-050
0.40 - 0.45
0.35-040
0.30-0.35
0 25-0.30

"'\ 0.20 - 0.25

\ i
. \

0.15-0.20

o 0.10-0.15

\‘1

0.05-0.10
100 -005

Jense vegetation
Dense vegetation
Dense vegetation
Dense vegetation
Dense vegetation
Dense vegetation
Dense vegetation
Moderate vegetation
Moderate vegetation
Moderate vegetation
Moderate vegetation
Sparse vegetation
Sparse vegetation
Sparse vegetation
Open soll 5t June
Open soil

Open soil

Open soll

Open soil



2021 Tnals

NDVIED - ‘Zl 4

095-1.00 Dense vegetation
090 -0.95 Dense vegetation
:l 0.85-0.90 Dense vegetation
. 0.80 -0.85 Dense vegetation
. 0.75-0.80 Dense vegetation
. 0.70 -0.75 Dense vegetation
il 0.65-0.70 Dense vegetation
0.60 - 0.65 Dense vegetation

0.55-0.60 Moderate vegetation
» 0.50 - 0.55 Moderate vegetation
Y /‘\, 0.45-050 Moderate vegetation
& 4 . 0.40 - 0.45 Moderate vegetation
B 0.35-040 Sparse vegetation
@ 0.30-0.35 Sparse vegetation
» 0.25-0.30 Sparse vegetation
Sl 020-025 Open soi
" 0.15-020 Open soil

B 0.10-0.15  Open soil
-~

\‘ 0.05-0.10 Open soil

“

7

1

L

12t June

AMC




2021 Tnals

- 83"7 NoVIGR - B & 4 -
—— i

.
<3 0.95-1.00 Dense vegetation 0 ha

090 -0.95 Dense vegetation 1.83 ha
0.85-090 Dense vegetation 8.37 ha
0.80 -0.85 Dense vegetation 21ha
. 0.75-0.80 Dense vegetation 1.58 ha
0.70 -0.75 Dense vegetation 092 ha
0.65-0.70 Dense vegetation 0.51 ha
0.60 - 0.65 Dense vegetation 0.3 ha
0.55-0.60 Moderate vegetation 0.08 ha
0.50 - 0.55 Moderate vegetation 0.01 ha
0.45-0.50 Moderate vegetation 0 ha
0.40 - 0.45 Moderate vegetation 0 ha
0.35-040 Sparse vegetation 0 ha
0.30 -0.35 Sparse vegetation 0 ha
0.25 -0.30 Sparse vegetation 0 ha
0.20 -0.25 Open soil 0 ha
0.15-0.20 Open soll 0 ha
0.10-0.15 Open soil 0

0.05-0.10 Open soil 0 ha

*
e

b




2021 Tnals

2 o A

Yield Fresh

Untreated =10.1 T/ha
StartUp Maxx =9.5 T/ha
Poly Sulphate = 8.8 T/ha
Untreated =8.9 T/ha
Poly Sulphate =9.2 T/ha
StarUp Maxx = 9.5T/ha

== AMC



2021 Trials Soll Optix Scan

Texture

Clay loam




2021 Trials Soll Optix Scan




2021 Trials Soll Optix Scan




2021 Trials Soll Optix Scan




2021 Trials Soll Optix Scan




2021 Trials Soll Optix Scan




2021 Trials Soll Optix Scan

Silt %




2021 Trials Soll Optix Scan




2021 Trials Soll Optix Scan




2021 Trials Soll Optix Scan

Water Available
Index




Yield Predictions

wvawc R A

Variety: Peas Vining Crop: Peas Vining Working ha: 007 HTK Order [ |

Product i Date Area (ha oisture%
Dry Yield Actual: 30/06/2021 19.95 : ] Peas Vining/Peas Vining 20.68 ha Share required: 105.71

Target Grid Predicted Yield

2021 007 HTK

Date Share Used



Yield Predictions

2021 006 HTK Variety: Peas Vining Crop: Peas Vining Working ha: 7.56 006 HTK Orde
Product  Units Date Area (ha) Rate oisture%
Dry Yield Actual: 30/06/2021 717

Peas Vining/Peas Vining 7.56 ha Share required: 3418
Target Grid Predicted Yield

19.95%



Yield Predictions

Date
028 HTK

2021 028 HTK Variety: Peas Vining Crop: Peas Vining Working ha: 1629
Product  Units Date Area (ha) Rate aanuty Tiisture%
Dry Yield t Actual: 30/06/2021 16.29 4297

Peas Vining/Peas Vining Share required:

Date Share Used

2.01% = HMC



Thank You

www.hmcpeas.co.uk

== AMC


http://www.hmcpeas.co.uk/
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types of sensors
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Met dronebeelden de opbrengst
vergelijken in eigen veldproeven

‘..M’h- ek

Iunr\naun lincrunse

o gape s Remote sensing’ breng! verschillea
De variabiliteit in een veld heeft vaak een groter effect op de opbrengst in spbrengst :,.gmn‘ <

dan proeven die we aanleggen. Daarom werd de Agronomics-methode
ontwikkeld, een analyse die nieuwe behandelingen vergelijkt met de x;:m:n'::;:;':‘":m‘x::::
standaardaanpak van de boer, rekening houdende met de variabiliteitin  cesngen te visaiiaren nog voor het gewas

het veld. Zo kan je met dronebeelden eenvoudig en efficiént het effect ot geoog=. Ramote sensing maakt pebruk
van een op de . van drones of satelleten de bet Scht maten
pbreng:
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INNO-VEG-protocol poogt
dronetechniek bij

groenteteeltexperimenten te
stimuleren

@ 24 JANUARI 2022

De partners van het Interreg-project INNO-VEG willen de
chniek bij experimenten in de groente- en aard.

rrreg H

Mers Zeeén

en daartoe een protocol gela

leidraad di
rmatie over het beheer el
meetgegevel
kan op lange!

't voor de van drones. Ook bevat

et protocol
interpretatie van de

Sensortechnolo ermindert \
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EG s & 4-year EU funded project which is investigating the use of crop sensing data 1o assess yield in Bald vegetab
00 crops including onions. The profect Nas shown & good reladonship betwesn Veatsion Indices (csiculstsd from Cre
xe oata) and marketabic onon yelds. Growers can use this fechnology fo quantfy within fieid yield vanabity an
the impact of trestments on onion yiekis

naing and vegetation indices

nsing s simply the process of using sensors to collect data on crop growth. Sensors can be handheld. tractor mounto
iounted or satelite based

ng crop will absord, hmu\dr*d|mmnunmammhmmwwimdlmmm
ted or refiected will vary across the light spectrum (at
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bedd. Telers willen vask ol miewwe methoden
teston om hat effect op hun elgen veld en bo-
dem te zien. Met de technalogie van ‘remote
sensing' —detectie varop aftand— kuen
we sned een beeld vormen van de peoef met
drone. of satefietbecidon.

‘On farm trial’, zelf een proef
aanleggen op je veld

Een nieuwe behandeling uittesten met m
nimale moete? Dat & de opart van ‘om farm
trile’, proeven die boeren f aankeggen 0p
hun eigen veld. DIt kam 20 simpel zja 3ls b
voorbeekd twee rassen met ckaar vergelike

op eenzelfde veid. in een on farm triai zijn er
verschilende factoren wasrmee Je rekurig
moet houden om 1ot betrouwbare festaten
te komen. Waar we bij een Mastike peost

Google Earth 2009 . 9 DatiFagming 2017w

[ ¢

’.-y, :

opaet Keine plotjes anieggen om bet cect
\an werschillende behandelngen te meten

den 2§ w3 verschiiende platicrmen beschik
B3 s0aks Bipoorbeeld het cnine Watch It
Grow placform (retps:/ fanchitgrow e/

waren voor de prosven die

om praktische redenen meestal aangeiegd n
stroken. De stroken worden best herh sk met
atwiszelend de verschiliende besandelngen
st ekaar,

Hou rekening met de veldvariabiliteit

Wees sert vor e skt e e
coed. 20 kan er bivoorbesd cen grote vara
BilteR 22 antstaan G0or twee percelen et
een verschiliends voorgeschiedents Sames te
voegen tot één percest. Een veid met weinig
vansiites 234 nauwkeurigere resdtaten ge
wen, wat de variabiitest hoek waak oen groter
tfect op de opbeengat dan de betandelingen
2w, Al er veel variabiliedt is, 200g je best dat
do proetsimken dwaes op die variabiliit 4g
80 Om niet tot verknerde concusies te ko
mer. Al een strook net samenvalt met cen
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can 22l het resukaat foutef nen wtschijren
ot deze behandeing e beste was.

"Proefstroken
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wij opvolgden van eon te lage resclutie om
verschiien te detecteren in de stegken van de
on farm trial. Daarom maakten wi gebruikian
ranes uitperust met spectrale sensoren. Deze
sensoren meten net 35 cen GEWCRE CAMEr
004, groen en blauw licht, maar daarbavescp
ook nabljnfrarood licht dat et met het biote
oo zichtbaar s Met het icht cat wordt geme:

Mot e techislogie von hamote seming’ Ao e el
e vt wasden gemscrd ven de proef et drane.
Seekden of stedwtbwnides

Technigue
Webinaire INNO-VEG

Le proget BNMOVES % & organd B
COMANS OSTaire WOn Dremier webinses
sur le thisme -« Uniisation de capteurs
pour phénotypes S cultures de gumes
et de pommes de terte au champ » Au
sein de ce proget, en 2019 et 2020, des
donndes sxpénmentales, pour dvaluer B

s techne-

, Pomme
~ de terre

LE JOURNAL DE LA POMME DE TERRE -

ADAS su Royaume Urs, insgeo en Dol
gque «t Delphy aux Pays B

§ &= Carviowr Pants o Pomene e Teere

pour une e
terre sans phytos
Pun de 150 actewrs de |a filéee pormme de
ferve e soot mobilisds astour du théme
* VOrs une POMME 46 TP NG PrOcusts

|Dgies Erides sur G5 Gagteur s, 0nt &8 coi-
lectdes. C= webinawe & présenté les
premiers résultars du peojet sur Futilise-
tion de dififseres types de captews ot
Indices de végemasion nar bes chercheuss
d'Arvals  Insttut du weodtal en Framce

» 4 loccasion ds %= Care-
2 Y poné par nnoPlant? fes 1 & 15
ocobee Ce théme d'actudité se stue danv
wn conteate de [IMEstion volre de suppres-
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cesin at spacific can be 3s a Ve
ut e most well-known is the Normalised Difference Vegetation
DVI). Snce from the crop by the sze and
fits canopy. Vegelafion Indices have been shown to corelale weld

P such a8 g and crop vigour
lot experiments - 2019

n*1267 - 22 octobre 2020

L'tvalvation des magues sanitalres de s
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Stimes de  protection  NGegrés  Ows
Cultures. L' Svaluation conduit ains b i ges-
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adaptes, notamment dans be cas des réma
todes. Plusewrs leviers permettant dage
pour une pomwee de tere sans phytos ont
416 Svoques e Choo vantal (95 sddection-
NEUTS ORt iderafé St SOmTes QENduqUEs

gences de qualitd & un peix
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10-VEG project ran six cnion experiments across UK Belgium and
herlands in 2019 These experiments used smal plols lo assess
there was a relationshp between Vegetation Indices and yield.
the siles showed  shiong and statistically sionificant redationship
1 &l cculated Vegelation Indices and markelable yiedd

A redationship (maximum R vaues of 0 90) behveen Bhe Vegelation

and marketable yield was obtaned from measurements taken just

he onion tops started to bend over. The proportion of vanation in

plained by the Vegelation Indices fended fo increase up unfi this

d then dropped significantly after the tops had bent over.

‘ale experiments — 2020

the project sed up thiee fiekd scale experiments an onions in the UK

Netherands A key advantage of using crop sensing data to sssess | Figure 1. Predicted yieid map (calculated fro

s Is the ability to upscale from small plots 1o fleld scale, as data| NOVI as assessed on 12106/20)

coliected relafively easily from figdd areas using drones or fractor

1 sensors

K. INNO-VEG partner ADAS worked with Sam Rix from Rix Farm 1o fest whether crop sensing could be used 10 asses

o of nitrogen rate on anion performance. There were two fediliser N rale reatments. the 'Farm standard N rate of 1
was compared to 3 ‘Low ' rate of 40 kg Nha. Each trestment was apphed to plots 1 tramine wide (24 mj x 100 |

ng the farm s ferbiser spreader

mounted MicaSense RedEdge 3 multispectral sensor was used 10 collect reflectance oata Yield measurements ves
112 points in the fiekl to ‘ground tnuth” the and derve 2 between Vegetatio
and yisld A predicled yieid map was creatad based an the relationship betwean NDVI and markelable yield (Figure 1
dicted yieid map showed that the average marketable yieid from the famm standard N rale was 71 tha and the yie
¥ the farm standard N rate over the low N rate was 12 tha = 1 4 (95% confidence inferval)

statistics were used to analyse the spatial Vegetative Index data and assess the impact of treatments. All Vegetatic
from both scan dates were significantly highes from the fanm standard N rate than the lower N rate:

senment has shown that Vegetation Index data collected from fieid scale can be used fo te
4 of treatments on onion yields.

e e B0 ey 25 ale experiments — 2021
T s mAmsmnanmmmmmnammmnummmwnymma

—TTT TS TR, O 1< R e

Comparrg N o
Paghights s0rme g di'




/'lnterreg B

2 Seas Mers Zeeé’n

| 4
|

Eu

Smart farming via
innovatie (0}
vollegrond
eninde a3

P het veld van
Sgroenten
rdappelsector



Protocol

Use of crop sensing data in

experiments
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INNO-VEG Framework

W h at n eXt? for farm-le research

* Project website (www.inno-veq.orq)

Use of crop sensing data in

experiments

» Guides

* Videos
= lnnovation network

= Agronomics for field vegetables

Interrey H

25Seas Mers Zeeén
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http://www.inno-veg.org/
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Thank you for joining us
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