T B o
GHENT
UNIVERSITY

Joint Research Centre

Generating EU-wide
endogenous crop yield responses to nitrogen
to predict the impact of environmental policies
on farm-level cropping systems

Jeroen De Waele, Julia de Frutos Cachorro, Andreas Bral, David De Pue,
Stefaan De Neve, Jeroen Buysse



Overall goal: predict how farmers will alter cropping systems
upon environmental policy incentives

Specific aim: generating endogenous yield response curves to N, applicable
to individual farms of EU FADN (Farm Accountancy Data Network)

m) Yield response curves at NUTS-2 level
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Example: yield response curve for sugar beet in East Flanders (Belgium)

SugarBeet East Flanders
14000 kg ha? cattle manure
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Remarks

O Nosingle best fitted regression function

Q Yield functions most responsive to mineral N

O Overestimated response for grassland and
potatoes in East-Flanders

O Underestimated response for wheat and
potatoes in Mediterranean regions

Fresh yield in ton ha!
N max in kg N hat

Response in kg yield kg1 N

Regression
Simulation results weighted by the HSMU
contribution to the total NUTS-2 crop area

Linear function:

Yield =a+ b * Nmin+ c * Norg

Quadratic function:

Yield
=a+b*Nmin+ c * Norg + d x Nmin®
+ e * Norg?

Quadratic function with interactions:

Yield
=a+b*Nmin+ c * Norg + d x Nmin®
+ e * Nmin * Norg + f * Norg?
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Effect of irrigation on yield response curves for

winter wheat and potatoes in Calabria (Italy)

Wheat Calabria
14000 kg ha'! cattle manure

- =1
w
I
_ <
c
2
] T o
8 S
w
L w
n L ™
©  Observed values
— Quadratic Fit
- Quadratic Fit with Int 2
Q
@ Ire}
_ o~
T T T T T
50 100 150 200 250
Mineral M level
(kg N hat)
Potatoes Calabria
14000 kg ha'! cattle manure
— uw
©)
o
<
_ o Observed values c 2
— Quadratic Fit 2
Quadratic Fit with Int -
— o L
. (&)
w
z
| i g o
| i B ! ! ! )

50 100 150 200 250

Mineral M level
(kg N hat)

Wheat Irrigated Calabria
14000 kg ha! cattle manure
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