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Development of agriculture

" 12.000 years of agriculture m‘ ‘,’*‘?,& B :
® First revolution (10.000 BC) start of cultivation of crop plants on land
® Arab (800-1300) and British (1750-1900) agricultural revolutions
® Third or Green revolution (1930-1960)
e Fourth revolution

® Precision agriculture/farming (first mentioned around 1990)

e Continuum to smart farming/digital farming/pixel farming/
data driven farming/.......
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Dutch AgriFood Statistics and agricultural sectors
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Precision Agriculture
/ Smart Farming / Digital farming / Pixal Farming .....

® A farm management concept based on measuring and responding to
temporal and spatial variability in crops, livestock and the environment

® Sensing -> decision making -=>implementation

Precision Agriculture System

® Operational, tactical, strategical operations
® Focus on Variable Rate (operational)

" Many enabling technologies (1oT) are available:
® Sensors, computers, DSS, FMIS, GIS, GNSS, satellite data, robotics,

" Expected benefits (in short): More with Less & Better
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Requirements for precision farming

" Farm management information system

® GNSS on the farm

" Data: soil, crop and yield variability maps
® Access to other data at farm level: soil, climate, pests, ...
" Decision support

" Machines prepared for VRA
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Technology adoption by Dutch farmers with interest in PA

ICT and DSS on Dutch farms
GNSS, CTF and VRA on Dutch farms
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Soil sensors - Climate sensors Biomass (proximal)
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Biomass (satelite) Biomass (drone)

Weed detection Yield sensors —— Quality sensors (NIR)




Soil sensors systems for mapping of soil properties
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Crop biomass data from light reflection sensor systems,
delivering crop biomass maps




Satellite image of potato crop (NDVI biomass map)
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Akkerweb data platform (www.akkerweb.eu)

" Apps for
® VVRA Potato haulm killing
® VRA soil herbicides
® Topdress N
e Blight
® GAOS
® Grip on Grass

® Nematode management
® VRA planting density

® And more .......
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Quantitative Information French Fries Potato Production in

Where IS the PA / DF Flevoland, NL, clay soil (Source: KWIN of WUR, 2015)
Hosveslheid Eenheid Prijs Eenheid Bedrag
. . ] 53520 kg 0.16 £/kg 8,332
business case IN potato? oo @ @ e e
p " gap, still ca. 40% 4. Others
UITGANGSMATERIAAL
pootgoed 2700 kg 0.28 £/kg 756
BEMESTING
kalkammonsalpeter 252 kg N 1.05€kg N 265
tripelsuperfosfaat 105 kg P20 1.00 €'kg P20c 105
kali 60 [chloorhoudend) 180 kg KO 0.64 €£kg K.0 115
GEWASBESCHERMINGSMIDDELEN
boscalid {27%), pyraclostrobine (73) 0.4 kgl 66.00 €/kg 26
chloorprofam (300) 1.6 kg.l 31.00 €1 50
cyazofamid (160 3 kg.l 52.00 €/ 156
diguat dibromide (200 4 kg.l 17.00 €/ 4]
fluopicolide (63), propamocarb (524) 4.8 kgl 20.00 €1 96
lambda-cyhalothrin [100) 0.05 kgl 125.00 €/1 &
mandipropamid (250) 3.6 kag.l 36.50 €/1 131
metribuzin (70%) 2. More 0.5 kol 44,00 €'kg 22
prosulfocart (800) ) 4 kgl 13.50 €/1 54
thiaclopryd (480) precise 0.15 kg.l 170.00 €1 26
ENERGIE crop
. stroomwerbruik bewaring 1071 kwh 0.15 €/kWh 164
Potato production and diesel Managementso | 1.10 €/1 285
storage cycle
RECY AFZETKOSTEN Total: 1900 €/ha
opscheppen 1.80 €/ton 96
OVERIGE PRODUCTGEBONDEN KOSTEN
berekends rente 1251 € 5.50 % 69
M-mineraalmonster 0.1 keer 43.00 €/keer 4
potatopol 1 ha 13,45 £/ha i5
Variable costs (b) 2,514

Gross Margin (c=a-b)

ARBEIDSBEHOEFTE
grondbewerking
bemestan
zaaien/poten/planten
bespuitingen

OVErge gewasverzorging
oogsten

verwerken
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3. Less labour and

4.6 uur

advisory E-i wur
=4 Lur

costs 5.3 uur
2.5 uur

15.2 uur

0.0 wur

29.6 uur

Energiekosten bij luchtgekoelde I:ueularing tot eind jJanuari, incusief Spugmen voor aflevering.

5.818




Variable rate application soil herbicide

Info
Toepassingskaart
Taakkaart

Toepassingskaart:  Boxer Boxer

Voeg eerst een werktuig toel
Zie bovenaan in de groene balk

Spuit:

Gemiddelde dosering middel (I/ha): 1.39
Optimaal spuitvolume (I/ha): 400
Variatie +/- (%): 10

Werkbreedte (m): 24

Gridlengte (m): 10

AB-lijn:

. Klik op de knop om de AB-lijn te tekenen. Boxer
130.6° graden. {Irhay)

Exporteer naar:  Shapefile

Kosten: € 30.26 excl. 8BTW (5.04 ha)
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Where iIs the PA /7 DF
business case In potato
for VRA Herbicide use

Potato production and
storage cycle
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Quantitative Information French Fries Potato Production in

Flevoland, NL, clay soil (Source: KWIN of WUR, 2015)

Heveelheid Eenhfid Prijs Eenheid Bedrag
l 53350 kg | 0.16 €/'kg 8,332
Benefit (g* a
@*p) ( ) _ -
UITGANGSMATERIAAL
pootgoed 2700 kg 0.28 £/kg 756
BEMESTING
kalkammonsalpeter 252 kg N 1.05€kg N 265
tripelsuperfosfaat 105 kg P20 1.00 €'kg P20c 105
kali 60 [chloorhoudend) 180 kg KO 0.64 €kg K:0 115
GEWASBESCHERMINGSMIDDELEN
boscalid {27%), pyraclostrobine (73) 0.4 kgl 66.00 €/kg 26
chloorprofam (300) 1.6 kg.l 31.00 €1 50
cyazofamid (160 3 kg.l 52.00 €/ 156
diguat dibromide (200 4 kg.l 17.00 €/ 4]
fluopicolide (63), propamocarb (524) 4.8 kgl 20.00 €1 96
lambda-cyhalothrin [100) 0.05 kgl 125.00 €/1 &
mandipropamid (250) 3.6 kag.l 36.50 €/1 131
metribuzin {70%) 0.5 kg.l 2400 £/kg "
prosulfocart (800) 4 kgl 13.50 €/1 54
thiaclopryd (480) 0.15 kg.l 170.00 £/1 =
ENERGIE *
stroomverbruik bewaring 1071 kWh 0.15 €/kWh 164
diesel 260 | 1.10 €1 2B5
AFZETKOSTEN
opscheppen 54 ton 1.80 €/ton 96
OVERIGE PRODUCTGEBONDEN KOSTEN
berekends rente 1251 € 5.50 % 69
M-mineraalmonster 0.1 keer 43.00 €/keer 4
potatopol 1 ha 13,45 £/ha i5
Variable costs (b) 2,514
. 5,818
Gross Margin (c=a-b) _—
ARBEIDSBEHOEFTE
grondbewerking 4.6 uur
bemestan 0.6 uur
zaaien/poten/planten 1.4 uur
bespuitingen 5.3 uur
OVErge gewasverzorging 2.5 uur
oogsten 15.2 uur
verwerken 0.0 wur
29.6 uur

Energiekosten bij luchtgekoelde bewaring tot eind januari, indusief opwarmen voor aflevering.



Vgriable rate Topdress N-application on Potato field
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Timing and variable rate application of fungicides against Blight
In potato

f akkerwel phylophithora
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Summary precision ag. applications in potato

" In potato most crop management activities can be done variable rate at a
scale of 30-50 m?

® Savings on input are in order of 25 % compared to common practice

" Yield increase up to 5%

® Cost benefit ration becomes interesting when farm size is over 100 ha of
potatoes

Potato Research
December 2017, Volume 60, 1ssue 3-4, pp 295-305 | Cite as

Advances in Variable Rate Technology Application in
Potato in The Netherlands
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Corné Kempenaar [~|, Thomas Been, Johan Booij, Frits van Evert, Jean-Marie Michielsen, Corné Kocks
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National Fieldlab Precision Agriculture (NPPL)

The project will run 4 years (20218 — 2021) gNPPL

Nationale Proeftuin Precisie Landbouw

The project is initiated by Misset and WUR. Financial resources are mainly from
Ministry of Agriculture (LNV).

NPPL aims to achieve “more sustainable agriculture” by stimulation of adoption
of Precision Agriculture applications.
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NPPL applications 2018
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22

Route planning

Precision irrigation

NPPL applications
2018

| VRA fungicides in potatoes and
o flowerbulbs

Detection and protection birds in
grassland

Weed detection and selective
control

Precision fertilizer use
grassland




NPPL applications 2020

* Precision crop protection
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Dashboards like Farmmmans (Akkerweb 3.0) met widaets
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Dvnamlcs qrowth N and H20 In Akkerweb/FarmmaDs
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Thank you for your attention

www.precisielandbouw.eu

http://precisielandbouw-openteelten.nl/

www.proeftuinprecisielandbouw.nl

www.farmofthefuture.nl

www.i0f2020.eu, www.smartaqgrihubs.eu

Emaill: corne.kempenaar@wur.nl
Email2:c.kempenaar@aeres.nl

Tel.: +31654954413

Skype: corne.kempenaar
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