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Om korn

UKornarealen uppgick 2008 till 397.000 ha (spm 2,5 milj ha)

LStorre delen av skérden anvands till foder

QMellan 10 och 15 % gar till maltproduktion

USverige har goda forutsattningar att odla fram maltkorn med
hog kvalitet

UMaltkorn exporteras till t ex Holland, Belgien och Skottland (!)
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Om maltkorn

LHOgre betalning till odlaren

U Strikta kvalitetskriterier

UProteinhalt viktigast, optimalt 10,7%

QFullt pris om 10-11% annars prisavdrag (min 9,5-max 11,5%)
QStora kvalitetsvariationer bade regionalt och lokalt samt mellan ar
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Om kvalitetsprediktioner

U tidig (gs37) prediktion inom falt — justering genom anpassad gddsling

0 sen (gs69) prediktion inom falt — hjalper odlaren att planera skdrden

U regional prediktion av kvalitet eller kvantitet — planering for
spannmalshandel / industri.

For 1.a och 2:a punkten finns tidigare utvecklade modeller
(Borjesson & Soderstrom, 2003; Pettersson, 2007)
For punkt 3 har arbete gjorts bl a i Tyskland
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Syfte | den har delen av projektet

O Forbattrad modell for sen prediktion inomfalt och utvardera
mojligheten att anvanda satellitdata i kombination med vaderdata
for regional prediktion av maltkornskvalitet
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Studieomraden och data 2007-08

Satellitdata
SPOT 2,4,5
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IRS-P6 AWIFS
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Faltarbete och provtagning

Manuell provtagning
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Yara N-Sensor, data registreras och positioneras kontinuerligt Sow direction
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Yara N-Sensor vs. satellitdata

Biomassa, 13 maj 2008

¥ i
- W, o .~ e
F \ a" 3 i . o i B
Siomassa N-Sensor Biomassekarta N DVI S t5 4 - - 2 008
, Spot5, 4 juni
as 5 7% Kund Eondecompagniet Fil h-sensor karta 08.log
: (57%) Féltnamn sjoryd stora Datum den 18 februari 2009
354.0( 2.4%) Fiiltstorlek ca: 104.53 ha Minimigiva 1.0
Kalibreringsmodel |Hdstvete VS| 31 Maximigiva 8.8
4.04.5( 3.1%) Grada Hastvete iva 5.52
4550( 4.0%) Fdrare Daniel Std. av. 1.47
Datum for den 13 maj 2008
5.0-5.5( 4.9%) |kvavekartering
556.0( T.1%)
5.0-6.5(10.6%)
B.5-7.0{15.2%)
7.0-7.5(19.8%)

7.58.0(17.6%)

=80 ( 9.7%)
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Dataanalys

Q Kvoter mellan tillgangliga vaglangdsband som indata
O Modeller med hjalp av partial least squares regression (PLS)
O Databearbetning i ArcGIS (Geostatistical, Spatial, Image
Analysis) samt Unscrambler
U Korsvalidering och prediktion for test av modeller
(RMSEP, R2, RPD)

Bilder fr&n Lantmannen .f (
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Maltkornsleveranser till Lantmannen 2007, sort Astoria

Astoria 2007

Average protein
> 120%
Il 11.5-12.0
I 11.0-11.5
B 105-11.0
Il <105

)

| Count  : 6595 |Skewness :0.29588
Min : 7.8 Kurtosis 13.1938
Max :15.2 1-st Quartile : 10.5

~ &8 Mean :11.168 |Median 111

Std. Dev. : 0.8622 [3-rd Quartile : 11.8

6595 inleveranser 2007 i Mellansverige, medelvikt 23,5 ton
Sammanstallt per SMHI-rutor a 10x10 km
(minst 10 leveranser/ruta)

-y
*
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Maltkornsleveranser till Lantmannen 2008, sort Astoria

Astoria 2008
Average protein

> 12%

Bl 11.5-12.0
B 11.0-11.5
B 105-11.0
Il <105

| Count : 4849 |Skewness :0.27133

" | Min 1 7.5 Kurtosis : 3.5757
. -3 Max :16.6 1-st Quartile : 11.1
- | Mean :11.786 [Median b 4 8
Std. Dev. : 1.0132 |3-rd Quartile : 12.4
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Regionala data Malardalen 2007

» Grddor per block sammanstélldes med
blockgeometri

 Endast block med ett varkornsfalt
behdlls

« Sma och “knepiga” block togs bort
[< 5 ha och circularity ratio < 0.2]
(4rArea/Omkrets?)

» Block med moln och skuggor
togs bort

» 296 maltkornsfalt kvar

« 20 m zon langs faltgrans togs
bort /.

 Medeltal for alla vaglangds- /7
band och kvoter for resp. 4
falt beraknades

Lokal modell pa 5 forsoksfalt “FRNSEARE SR BRI .

inkl. vader -

Applicering pa hela omradet, jamférelse med Lantméannens inleveranser (1514 i 16
10x10 km ytor i omradet
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Foto: Knud Nissen, Lantmannen

Foto 1, 15 aug 08

Valideringsprov

Foto 2, 15 aug 08

.

Exempel N-Sensorbaserad proteinprognos, 10 juli 08
Torp, Sollebrunn
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Prediktionsmodeller N-Sensor

Cross-validation of PLS models based on data from samples taken at different spots in 5 fields
in Malardalen 2008. As PLS independent variables, quotients from the Yara N-senor
measurements and weather data were used (n = 48).

Model RMSEP | r2 RPD**
a) All variables 0.40 0.77 | 2.10
b) Selected quotients* and weather 0.42 0.77 | 2.00
c) Selected quotients without weather 0.46 0.72 | 1.83

*510/570, 510/710, 660/670, 660/680, 670/700, 670/740, 670/780, 700/740, 700/780, 730/760, 730/780, 740/780
** Standard deviation of protein divided by the RMSEP-value

Cross-validation of PLS models based on data from samples taken at different spots in fields in
Malardalen 2008 and in Vastra Gotaland 2007 and 2008. As PLS independent variables,
quotients from the Yara N-sensor measurements and weather data were used (n = 131).

Model RMSEP | r2 RPD
d) All variables 0.62 0.58 | 1.55
e) Selected quotients* and weather 0.62 0.57 | 1.55
f) Selected quotioents without weather 0.68 0.49 | 1.42

* 670/690, 680/690, 700/710, 700/720, 710/720, 720/730, 740/830
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Prediktionsmodeller satellitbild

Cross-validation of local PLS models based on data from samples taken at
different spots in four fields in Malardalen 2007. As PLS input variables,
satellite data quotients, weather data and seeding date were used (n=32).

Model RMSEP |r? RPD
All variables 0.71 0.56 |1.45
Selected quotients* and weather 0.66 0.61 | 1.56
Selected quotients without weather 0.90 0.25 |1.14
Only MIR/G + weather 0.80 0.40 |1.29

* MIR/G, MIR/R, NIR/G, NIR/R

Prediction of protein content in SMHI polygons in Mélardalen 2007 when
applying local PLS-models (from Table above) on the satellite image and
weather data and compared with protein in delivered malting barley (n=16).

Model RMSEP | r? RPD
Selected quotients* and weather 0.76 0.29 |0.90
Only MIR/G + weather 0.48 051 | 142
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Slutsatser

O Battre prediktionsmodell med Yara N-Sensor an satellitdata

0 MIR-bandet dock anvandbart — saknas i N-Sensorn

Q Regionvis faltmodell for ett ar béattre an generell modell for olika
regioner och ar

QO Vaderdata forbattrar alla modeller

Q Satellitmodell fran lokal kalibrering lovande for regional
prediktion genom uppskalning till hela bilden.

U MIR/G mest betydelsefull kvot

U Fortsatt arbete och dataanalys (bl a regional prognos 2008)

Bilder fr&n Lantmannen ./‘. '
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Projektet har erhallit finansiellt stod fran Rymdstyrelsen

Uppskattning av maltkornskvalitet

Mer info fran
Mats Soderstrom, SLU & Sweco
mats.soderstrom@mark.slu.se

Mats Soderstrom®3, Tomas Bérjesson?, CG. Pettersson?, Knud Nissen?, Olle Hagner*
1Swedish Univ. of Agric. Sci., Dept. of Soil & Env., P.O. Box 234, SE-532 23 Skara, Sweden
2Lantmannen Lantbruk, P.O. Box 30192 SE-104 92 Stockholm, Sweden

3Sweco Position AB, P.O. Box 2203, SE-403 14 Goteborg, Sweden
4Swedish Univ. of Agric. Sci., Dept. of Forest Res. Management, SE-901 83 Umed, Sweden



http://upload.wikimedia.org/wikipedia/commons/0/0c/Scotch_Whisky_%28aka%29.jpg
http://upload.wikimedia.org/wikipedia/commons/7/7b/Mackmyra_box.jpg

