Prediction of genotype performance
in untested environments
using environmental covariates

Emilia Koch

University of Hohenheim

6‘0‘6 .
Coauthors: H.P. Piepho, M. Hrachov, J. Hartung g%i%i
1

Sommertagung AG Landwirtschaftliches Versuchswesen, 25.06.2026



Aim

Farmer:

Federal plant
variety office:

Variety ~ @b
trials

L X
LX)

_ No yield trial
éigié

5 Which winter wheat
variety to plant next year?




Aim

Farmer:

Federal plant
variety office:

e 66
Y

Variety ~ @b
trials

_ No yield trial
iigiﬁ?

5 Which variety to plant
next year?




Aim

Farmer:

660
LX)

No yield trial
iigiéf

5 Which variety to plant
next year?

= Aim: Find that out how
to achieve this 4

Federal plant
variety office:

Variety ~ @b
release trials




How
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1) Models

Model EC

a. Baseline model without EC
b.  Kinship model

LX)

C. Extended Finley Wilkinson

witf.\‘EC '

d. Reduced rank regession

e. Factorial regression

EC = Environmental covariates



2) EC = Environmental Covariates
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2) EC Aggregation

Daily values
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3) Cross validation
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Model evaluation

Indicator variables

- MSPE
prediction accuracy

- MSEPD
genotype differentiation



Results: 1) Model

Baseline
Reduced rank regression

Factorial regression

MSPE : prediction accuracy

MSEPD : genotype differentiation 1



Results: 2) CV

LOEO ECin 43.74 1 123.20

Y1 Y2 |Y3
L1
L2
L3

LOLY ECout 2 49.68 2 221.57

Y1 |¥Y2 [¥3

LOLY ECin 3 52.28 3 227.71

L1
L2
L3

MSPE : prediction accuracy
MSEPD : genotype differentiation 12



Results: 3) EC

MSEPD

aggregation

|5eason 49.71 1 218.84
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MSPE : prediction accuracy

50.05

13

MSEPD : genotype differentiation



Time for Questions
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