Table S1: Overview of yield per crop group from 2016-2019.

crop assigned crops average yield per year in dt ha?
group (German original class names) yearl — year2 = year3  yeard source
(2016) (2017) (2017) (2019)
© Wiesen 59.40 6490 29.70 4030  [43-46]
,‘_8‘ Mihweiden 5000 6600 2780 3550 Dataavailable for Northern Saxony
ga Weiden und Almen 59.00  66.00  27.80 35.50
é Hutungen 59.20 65.45 28.75 37.90 Average value of , Wiesen” (meadow/
g Streuobstfliche mit Griinlandnutzung 5920 6545 2875 3790 grassland)and ,Mihweiden” (mowing
2 Nicht DZ-beihilfeféhige Hutungen 5920 6545 2875 3790  meadow)
Stilllegung fiir Naturschutz und
Landschaftspflege (5-Jahresprogramm) 5920 6545 2875  37.90
(auf GL)
nach Art. 22 bis 24 der VO (EG) Nr.
) . . 5920 6545 2875  37.90
1257/99 stillgelegte Dauergriinlandfldche
Dauergriinland aus der Erzeugung
genommen iSd. Art. 4 Abs. 1 Buchst. ¢) ii) 5920 6545 2875  37.90
VO 1307/2013
Griinland ohne landw. Nutzung 59.20 6545 28.75 37.90
Voriibergehende, unbefestigte Mieten,
Stroh-, Futter- oder Dunglagerplétze auf 59.20 6545 2875  37.90
DGL
g Stilllegung fiir Naturschutz und average value based on data in [50, 51]
'g Landschaftspflege (5-Jahresprogramm) 100.0  100.0  100.0 100.0
g (auf AL)
nach Art. 22 bis 24 der VO (EG) Nr. 100.0  100.0  100.0  100.0
1257/99 stillgelegte Ackerflache
Bliihflache (MSL-Mafinahme) 100.0  100.0  100.0  100.0
Brache mit Einsaat von einjahrigen 100.0  100.0  100.0 100.0
Blithmischungen
Ackerland aus der Erzeugung genommen 100.0  100.0  100.0 100.0
iSd. Art. 4 Abs. 1 Buchst. c) ii) VO
1307/2013
Bienenweide pollen- und nektarreiche 100.0  100.0  100.0 100.0
Arten - einjahrig
Bienenweide pollen- und nektarreiche 100.0  100.0  100.0 100.0
Arten - mehrjahrig
= Winter-Emmer/ -Einkorn 8120 7510 6540 70.70  [43-46]
-§ Winterhartweizen/Durum 5520 5070 41.00 5250 Dataavailable for Saxony
Sommerhartweizen/Durum 5520  50.70  41.00 52.50
Sommerweichweizen 5210  54.10  39.30 45.60
Winterweichweizen 8120 7510 6540  70.70
Sugar  Zuckerriiben [43-46]
639.9 773,7 4249 5555 .
beets Data available for Northern Saxony
Barley Wintergerste 7920 70,10 58,00 64,80
Sommergerste 56.30 49,20 23,20 44,40
Maize Silomais (als Hauptfutter) 377.4 430,2 211,0 256,50
Mais (ohne Silomais) 79.60 91,50 46,20 55,70
Rapes  Winterraps
eed 3750 3280 2690  29.20
Sudangras 468.0 4430 286.0 3385 Drymatter data from: [43-46], Data
Ackergras 4680 4430 2860 3385 availablefor Saxony




Grass Kleegras 4475 412.0 284.0 314.5 Caclulation for Freshmatter: multiplied
and  KJee-Luzerne-Gemisch 4475 4120 2840 3145  with factor 5 based on [47], For control
clover Rot-/Weif3-/Alexandriner-/Inkarnat-/Erd- purpose: [45]
] 4475  412.0 2840 314.5
/Schweden-/Persischer Klee
Luzerne, Hopfenklee/Gelbklee,
4475 4120 284.0 314.5
Bastardluzerne/Sandluzerne
Luzerne-Gras 4475 4120 2840 3145
Tritic Wintertriticale 57.10 51.4 34.40 44.70 [43-46]
ale Sommertriticale 57.10 51.4 34.40 44.70 Data available for Northern Saxony
Oats Winterhafer 47.60 4460 2590 32.30
Sommerhafer 47.60 4460 2590 32.30
Rye Winterroggen 5890 50,90 47,40 53.30
Winterroggen, Winter-
5890 50.90 47.40 53.30
Waldstaudenroggen
Sommerroggen 5890 50.90 47.40 53.30
Sommerroggen, Sommer-
5890 50.90 47.40 53.30
Waldstaudenroggen
2 Gemenge Leguminosen / Getreide 89.50 8240  56.80 62.90
S Sonnenblumen 23.80 24.70 14.90 16.30 [43-46], Data available for Saxony;
j: Sojabohnen 2430 3120 840 18.40  Calculation of dt/ha for vegetables:
- Gemiise 1426 "Gemiise insgesamt"/ Anbauflache
_4:, 134.8 4' 84.06 10198  insgesamt
°
Weifler Senf, Gelber Senf 40.00  40.00  40.00 40.00 [49]
Gemiise-Kiirbisgewéchse 1742 1793 1417 16270  [43-46]
Mohre (Mohre/Karotte, Futtermohre) 400 5409 3510 30020 Dataavailable for Saxony
Voriibergehende, unbefestigte Mieten, see permanent grassland
. 59.20 6545 28.75 37.90
Stroh-, Futter oder Dunglagerplétze (AL)
2 Ko6rnererbsen 35.01  35.69 22.4 21.42  [43-46]
go Gemiiseerbse 3501 3569 2240 2142 Dataavailable for Northern Saxony
] Ackerbohne/Puffbohne/Pferdebohne/Dick Cacluclation: weighted average of the
e Bohne 35.01 35.69 2240 21.42 values of “Erbsen” and ,, Ackerbohnen”
Wicken D 35.01 35.69 2240 21.42
Lupinen (Stiflupine, weifie Lupine,
blaue/schmalblattrige Lupine, gelbe 35.01 35.69 22.40 21.42
Lupine, Anden-Lupine)
Erbsen/Bohnen 3501 3569 2240 21.42
Serradella (auch Vermehrung) 3501 35.69 2240 21.42
Potato  Stirkekartoffeln 389.3 4229 2356 3191  [43-46]
es Kartoffeln 3893 4229 2356 3191  Dataavailable for Northern Saxony
Gemiise-Nachtschattengewéachse [43-46]
775.0  830,0 620,0 .
0 0 0 560,00 Data available for Saxony; average value
for pepper and tomato
Other Futterriibe/Runkelriibe 2879 4571 3351 3823  [43-46]
roots Mangold, Rote Beete/Rote Riibe Data available for Saxony
and 2879 4571  335.1 382.3
tubers
Other Winter-Dinkel 81.20 75.10  65.40 70.70
cereal ;
Sommermenggetreide 3330 3920 2480  25.60

S



Table 52: Overview of management data (area shares) per crop group from 2016-2019 (for sources please refer to the descriptions in text).

Crop group Average % Area with Area with organic Area with Irrigat Area with crop
of total area reduced tillage manure mineral ed area residues
fertilizer incorporated
2016 2018 liquid solid
Barley 14.22% 52.0% 52.0% 32.9% 10.7% 71% - 80%
Grass and clover 2.37% 60.9% 61.9% 32.9% 10.7% 71% - 80%
Legumes 1.56% 60.9% 61.9% 32.9% 10.7% 71% - 80%
Maize 8.60% 60.0% 60.0% 32.9% 10.7% 71% - 70%
Oats 0.66% 60.9% 61.9% 32.9% 10.7% 71% - 80%
other arable crops 0.25% 60.9% 61.9% 32.9% 10.7% 71% 100% 70%
Other cereals 0.36% 60.9% 61.9% 32.9% 10.7% 71% - 80%
Other roots and tubers 0.01% 60.9% 61.9% 32.9% 10.7% 71% - 80%
Permanent grassland 14.44% 100.0% 100.0% 32.9% 10.7% 71% - 80%
Potatoes 0.39% 60.9% 61.9% 32.9% 10.7% 71% 100% 80%
Rapeseed 14.42% 63.4% 63.4% 32.9% 10.7% 71% - 70%
Rye 6.31% 66.7% 66.7% 32.9% 10.7% 71% - 80%
Set-aside 8.47% 100.0% 100.0% 0.0% 0.0% 0% - 80%
Sugar beets 1.70% 50.0% 50.0% 32.9% 10.7% 71% 100% 80%
Triticale 6.88% 60.9% 61.9% 32.9% 10.7% 71% - 80%

Wheat 19.37% 51.3% 51.3% 32.9% 10.7% 71% - 80%



Table S3: Overview of the input data for manure and fertilizer (for sources please refer to descriptions in text).

Type of fertilizer Name in CCB model Amount in dtFM ha- Area
Organic fertilizer 2016 2017 2018 2019 all years
slurry (cattle) cattle slurry 10%dm 122.48 120.26 121.13 118.58 32.9%
slurry (pig) slurry(pig) 75.06 74.32 80.82 74.34 32.9%
liquid manure liquid manure 3211 3173 32.67 31.39 32.9%
(cattle, pigs)
manure (cattle) fresh cattle manure 363.35 356.20 358.89 351.50 10.7%
igs, sh

manure (pigs, sheeps, - re compost 24801 24521 26605 24521 10.7%
goats, equids)
manure (chicken) chicken manure (dry) 17.00 16.52 16.05 15.58 10.7%
manure (turkey) turkey manure 4.76 4.56 4.37 4.17 10.7%
Mineral fertilizer 2018, in kgN ha
anorganic N_input Calcium Ammonium

19.216 70.6%

on field

Nitrate



Table S4: Overview of the development of the parameters in the four scenarios (for sources please refer to descrip-

tions in text).

AMP Parameter BaU trend Sc3 (final value) Notes
8 Grass and clover 2.2% T 6.0% Grass and clover and Leg-
s Legumes 2.2% 5.8% umes replace maize
& Maize 95% | 0%
o Barley 14.9% ! 12.6% Each field has marginal
8 Oats 0.5% 0.4% strips

other arable crops 0.1% 0.1%

other cereals 0.1% 0.1%

other roots and tubers 0.0% 0.0%

permanent grassland 14.3% 10.3%

potatoes 0.2% 0.2%

" rapeseed 15.2% 12.9%
B rye 6.0% 5.1%
g set-aside 7.4% 8.1%
£ sugar beets 1.0% 0.8%
= triticale 7.1% 6.0%
B wheat 19.4% 16.5%

Marginal strips 0% 7 15.28% Marginal strips are intro-
duced in Scl; Cultivated
with respective shares of
barley, oats, other cereals,
rye, triticale, wheat

£ 2 barley 67.34 I 40.40 Values from BaU scenario
< B oats 37.60 22,56 belong to normal fields,
E % other cereals 72.50 4350 marginal strips introduced
a8 rye 52.63 3158 inScl with same yield
9] ‘g triticale 46.90 28.14 amountas in Sc3
wheat 72.90 43.74

N Wheat 51.32% T 100% Gradual change through-
= Barley 52.00% out scenarios

o % Rapeseed 63.40%

= g Maize 60.00%

',*; E) Sugar Beet 66.70%

g £ Rye 66.70%

i 2 Set-aside 100%

- § permanent grassland 100%
< marginal strips -

all other 61.39%

o c o rapeseed, other arable 70% T 100%  Gradual change through-
§ 'Ig 8 é E crops out scenarios
T = o 9 o . .
78 ¥ 5L marginal strips - 1 change from Scl on
&;5 3 i é all other 80% T Gradual change through-
g £ g 'g out scenarios
5 o o _org liquid 32.86% ! 0%  Gradual change through-
§ E GEJ % org. solid 10.68% out scenarios
g f‘j‘, zw ©  mineral 70.60%
&0 — Y T
g £ 5 8
£ =y
:‘Q g g &  Fertilizer type In dt/ha ! Normal Marginal
& ° fields strips




cattle_slurry 10%dm 120.61
liquid Manure 31.98
fresh cattle manure 357.48
slurry(pig) 76.14
manure compost 251.12
chicken manure (dry) 16.29
turkey manure 4.46
mineral (in kgN ha') 19.216

105.5 30.2
28.0 6.4
312.8 89.4
66.6 19.0
219.7 62.8
14.3 4.1
3.9 1.1
16.8 4.8




