Anders Andersson, Hortegarden, Skivarp




What data is gathered at the farm?

Soil data
Planting data
Irrigation data
(Fertilizer data)
(Drone data)

Harvest data




Scanning the fields with EM 38




Irrigating the fields with logging device
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Log files in Excel

M Inkorgen (4 664) - hortegardenc X ‘ - Adobe PDF Services x | E" Adobe - Installera Adobe Acrob: X ‘ 4 Beregnung per GPS Uberwachen X 4 Raindancer x +

< C & https://portal. myraindancer.com/Settings/FieldDetails.aspx?ai=settings&guid =ba2cf5d5-6e63-44a9-b2{9-947 1bc4618cc
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H - 14 _FieldProtocol 20190115_234159.xls - Excel Anders Ande

Akiv  [GCHM Infoga  Sidlayout Formler Data Granska Visa  Hjalp O Beratta vad duvill gora |& Dela

- AR - B . Enfoga - | X - A p
, . Calibri A A 4 ab, Allmant W @ Eﬂd R =) OY y
SRl EEMEHESS 0| % 0 %3 | S S T e | - S B
Uklipp Tecken & Justering I Tal ] Format Celler Redigering ~
Al M fc | Datum v
4 A B C D E F G H J K L M N (o] P Q |~
1 |Datum Irr. Maskin |mm  |m3  |Hours [Distance
2 [09.08.2018 12:11:31 - L
3 [09.08.201823:50:31 |01100/460| 153| 342] 11,4 343
4 |08.08.2018 18:14:56 -
5 [09.08.2018 05:17:41 |o1100/460| 154| 330 11 326
6 |08.08.2018 13:12:34 -
7 [08.08.2018 17:30:31 |o1100/460| 137| 126] 4,2 123]
8 |08.08.2018 07:07:58 -
9 [08.08.201811:40:31 |o1100/460| 137| 132 44 131
10 |31.07.2018 09:20:29 -
11(31.07.2018 20:39:59 |01 100/460 1s| 333] 111 339
12 {30.07.2018 11:03:37 -
13 30.07.2018 23:10:31 |01 100/460| 158| 354 118 344
14 |29.07.2018 21:17:12 -
15 (30.07.2018 08:42:31 |01 100/460| 159| 339 11,3 326|
29.07.2018 15:35:57 - -
14 FieldProtocol_ | Blad1 | (&) HED| | 3

Medel: 137,4943182  Antal: 314 Summa: 24198 [

B -——8——+ 100%
Export to Excel
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File Home Insert Page Layout Formulas Data Review View Add-ins Team @ Tell me what you want to do 9
[E From Access T Show Queries I_ el Connections | 5| [TTR Clear % [ Flash Fill B+= Consolidate O & Group -
ENE - [ 5 comestons 3 e | o B A e
E.E.From Web - - — DFrom Table i g Properties ] Reapply B+ Remove Duplicates Relationships - ] Ungroup -
(& From Text H ©- v planting_2015.csv - Excel Signin &=
Get —
File Home Insert Page Layout Farmulas Data Review View Add-ins Team ' Tell me what you want to do g_
AB 57
ey | X Cut - s v | = __ = = == ':':'x =L % AutoSum v A
Calibri M AN T == - EWapTet Custom - o= ? €= B ™ A d p
. P DE@COW ) C d' I F - Cell IEEI IZ|JEEI| F 1 Fin- E.Z & Find &
i ati aste . I U- M p - === e=3= EMerge@Center - 0+ 05 3 %2 o Conditional Formatas Ce nsert Delete Format ort & Fin
L. Latitude Lo ¥ Format Painter A . e Farmatting = Table~= Styles~ - - - & Clear~ Filter = Select ~
2 |55.396520 13 Clipboard & Font & Alignment & Number & Styles Cells Editing
3 |55.396520 13
4 |55.396521 13 B7 - Fe 11:44:30
5 |55.396525 13
6 |55.296526 13 2 c | & | F | G 12 I K LM N | O | P | Q R | s | T u | Vv | w | X
T_55.39&521 131 _|time {hh:m parcel nar co latitude (v longitude altitude {rcourse speed (ki fix row # on/isetplantitactual plaiset granul set Ferti-F Work: Potato Potatc Cut potat Granules Ferti-Flow application
2 I55.39&523 132 | 11:34:37 Horte norr  55.395717 13.552597 17.63 95.10 0.04 4 1 0 1 310 nan o 120 Inova 35-35 o MPK 11518
5 '—55'39552{;133 | 11:34:37 Horte norr  55.395709 13.552596 17.63 95.10 0.04 4 2 0 1 310 nan 0 120 Inova 35-35 0 MPK 11518
10— 55.395521 134 | 11:34:37 Horte norr  55.395702 13.552555/17.63 95.10 0.04 4 3 0 1 310 nan 0 120 lnova 35-55 o NPK 115 18
11— 55.395521 135 | 11:34:37 Horte norr  55.395695.13.552593 17.63 95.10 0.04 4 4 0 1 310 inf 1] 120 Inova |35-55 0 MPK 11518
12— 55'39&523 136 | 11:44:30 Horte norr  55.395714 13.552648 17.62 95.20 1.67 4 1 0 1 290 nan o 120 Inova 35-35 o MPK 11518
= 55'395521 13? | 11:44:30]lHorte norr  55.395707 13.552646 17.62 95.20 1.67 4 2 0 1 290 nan o 120 Inova 35-35 o MPK 11518
14— 55.39&526 138 | 11:44:30 Horte norr  55.395699 13.552645 17.62 95.20 1.67 4 3 0 1 290 nan o 120 Inova 35-55 0 NPK 115 18
- 8 | 11:44:30 Horte norr  55.395692 13.552644 17.62 95.20 1.67 4 4 0 1 250 nan o 120 Inova 35-35 o MPK 11518
15 135.336523 HID_ 11:44:36 Horte norr  55.395712 13.552673 17.68 94,90 2.02 4 1 0 1 290 inf o 120 Inova 35-55 o MPK 11518
16 |55.396526 13I 1| 11:44:36 Horte norr  55.395705 13.552672 17.68 94,90 2.02 4 2 0 1 290 inf o 120 Inova 35-35 o MPK 11518
17 155.396525 13I2 11:44:36 Horte norr 55.395698 13.552671 17.68 94,90 2.02 4 3 0 1 250 inf o 120 Inova 35-35 o MPK 11518
18 |55.396525 13.552736 0.000 POTATOE! 0.00 80,000  0.042 1 50 2 9 2015-09-28 04:51:20 1 DYBECK 5( 40 Unclear_d 213.21 IDAVRG10 0.0 0.0




GeoDataFarm

How to analyze geo spatial data generated on a farm




Geo spatial data - What is it???

Information that are connected to a geographical point
Could be generated by the tractor/machine connected to GPS
Could be soil measurement collected

Could be images generated by drones




Loading "raw” files into the program

Yearly operations TEst

EPGS Coordinate system: WGS 84 = 4326, RT20 2.5 gon V = 3021, UTM zone 32N = 32632, SWEREF92 TM = 3006 etc.

) Dﬂ'1er:|:|

Parameters that could be analysed:

Separator (@) Comma () Semicolon () Tab

Columns in the file:

./ Add indata to the model

;::‘;;H-“”‘“T 22 ;”zm i Pr—
11 HEADING 22 Integer hd o b
* Free Open source program for 2 meanon 1703 v
visualizing geospatial data S R =
« GeoDataFarm a plugin to QGIS m—
specific developed to make it “d ] 2

easier for farmers




10000 - 25000
25000 - 30000
30000 - 35000
35000 - 40000
40000 - 45000
45000 - 50000
50000 - 53000
53000 - 56000
56000 - 59000
59000 - 62000
62000 - 65000

65000 - ©.
68000 - 71000
71000 - 75000
75000 - 80000
80000 - 85000
85000 - 90000
90000 - 100000

Google Satellite Hybrid

GeoDataFarm

Visualizin
It is easy to

data on a ma
color code it

Analyzing the

Combining differe
data sets at same p
in order to make
conclusions



Variety
Belana
Queen anne

Google satellite

. 200  250m -~



Séttavstand
230
232
240
250
270
280
290
293
295
296
300
305
310
317
330
340

Google Satellite Hybrid




T 19 - 38
i 38-57
i 57 - 76
shislEah 76 - 95

G 95 - 115
B 115 - 134

134 - 153
153 - 172
172 - 191
191 - 210
210 - 229
229 - 248
248 - 267
267 - 286
286 - 305
305 -324
324 - 344

Google Satellite Hybrid

344 - 363
363 - 382 /
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Yield

e 10000 - 25000

e 25000 - 30000

® 30000 - 35000
35000 - 40000
40000 - 45000
45000 - 50000
50000 - 53000
53000 - 56000
56000 - 59000
59000 - 62000
62000 - 65000
65000 - 68000
68000 - 71000
71000 - 75000
75000 - 80000
80000 - 85000
85000 - 90000

e 90000 - 100000

Google Satellite Hybrid




The yield dependin

g on planting distance

@ Analyse window

ilanting distance

66000

65000 -

64000

63000 A

62000

mean yield (kg/ha)

61000

60000

1 270

2 293

3 317

4 340

T T T T T T
270 280 290 300 310 320
set planting distance mm

T
330

T
340

| Update | Minimum data points requ
A~
potato variety
Show:
O umit:[— Select —
set ferti flows
Show: (100) (134)
O umit:Min100 | Max|144 |
set planting distance mm
Show: (230) (340)
@  Limit:Min:230 | Max[340 |
k al
Shows: (5.4) (9.9) &
P W T T P | Y|

Average yield

66017.67
62119.37
61150.82

59374.03

Yield samples

7388
23968
8200

4004

potato variety
gueen_anne

set ferti flow
Min: 100.0 Max: 144.0

set planting distance mm
Min: 230.0 Max: 340.0

k al
Min: 5.4 Max: 9.9

irrigation mm
Min: 0.0 Max: 381.7




The dependence on irrigation 2018

() Analyse window ?
irrigation mm Average yield Yield samples potato variety
75000 4 1 10.65 35929.96 20252 belana
70000 - 2 516 43729.42 2208 sat ferti flow
Min: 100.0 Max: 144.0
65000 4 3718 55563.61 152
g“_’_ 4 104.55 62554.27 4852 set planting distance mm
5 600001 Min: 230.0 Max: 340.0
- 5 12515 52637.07 486
T 55000 o
: 6 1371 70118.34 30862 irrigation mm
% <0000 Min: 0.0 Max: 381.7
o i
£ 7 150.25 75504.48 17946
45000 A field row id
8 1755 63009.32 1484 Min: 1.0 Max: 953746.0
40000 9 317.95 75053.87 4868
35000 4

T T T T
0 50 100 150 200 250 300
irrigation mm

Update | Minimum data points requ




65000 - 68000
68000 - 71000

71000 - 75000 :

75000 - 80000 ' vy g 1«@:&@
80000 - 85000 ' : i :
85000 - 90000

90000 - 100000

Google Satellite Hybrid




Height data
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2014 and 2018
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