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%DroneFarmi
Agricultural production and climate in Finland

m Grass (+21%)
m Wheat (-9%)
m Rye (-47%)

m Barley (-27%)
m Oat (+12%)

m Mixed cereals (+22%)

® V
m Other cereals (+136%)
m Oil seed (-35%)
m Sugarbeet (+8%)
m Pea (+241%) ®
m Fababean (-52%) ©

m Potato (-18%)
m Other field crops (+3%)

m Greenhouses (-25%)

Source: y 4 /
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Crop production and farms in Finland
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Challenges in crop production

* Short and hectic growing
season

* Uncertainty of precipitation in
spring

* Uncertainty of dry seasons in
autumn

* Parcel size is low on average
* Long distances to fields
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Mtech Satafood X2J

Digital Solutions

1000 °C
ooo =C
a00*C
Joo*C
GO0 °C
500 °C
400 *C
300 °C
200°C
100 *C

0*C

180
160
140
120
100
&0
60
40
20

£ pronerarmi
roneFarmi

Touko Kesa Heind Elo Syys Loka
Touko Kesa Heind Elo Syvs Loka

Euroopan unionin
osarahoittama




Opportunities by drones — -

* Early fertilizer applications in
spring

* Responding to prevailing
growth conditions

* Agile deployment to fields with
* various sizes

* diverse locations
Area

* Rapid deployment

£ pronerarmi
roneFarmi

4,04 ha

Flight distance

6733 m

Flight time

8 minutes 8 seconds
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%‘Droneﬁ:rmi
Granular fertilizers with drones

* Spread rate150 kg/min

* Flight speed 13,8 km/h (max)

* Spreading width 3-7 m

* Adaptable granule size 1-6 mm

883 mm
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Spraying with drones

* Flow rate 22 /min

* Flight speed 13,8 km/h (max)
* Spray width ~5 m

* Droplet size 60-400 pm
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%Droneﬁ:rmi
Expected advantages by farmers (n=26)

Other

Weeding scouting
Yield prediction
Disease scouting
Demanding surveilance

Avoiding driving in vegetation

Reducing soil compaction

Applications when moist soil

Precision spraying

Precision fertilization

0 2 4 6 8 10 12 14 16 18 20
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Where farmers would adopt drones on their own {5 Pronefarmi

farm? (n=26)

Other
Forest surveilance
Forest fertilization

Avena fatua inspection

]
I
I
—
Drainage inspection
Disease scouting
Weed scouting I
Supplementary sowing I
Catch crop sowing I
Fertilization

General crop surveilance
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%‘DroneFarmi
Remaining challenges in drone deployment

Fertilization Spraying

v' Spring fertilization for grass U Drift

v' Spring fertilization for cereals L Uniformity of spraying and droplet size

v Additional fertilizations during growing Spraying width vs wind conditions
season

URisk assesment for flying spray unit
dUniformity of spreading

Uintegration between fertilization planning
and drones

dWork documentation Energy consumption:
Fuel or electricity used per ha treated
or kg/l product applied?
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