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« Country: Hungary
* Duration: 2021-2023
 Total budget: EUR 897,702

Onga
- Website: gazdakontroll.hu/projektek/eip/szoja/ o’ L
Darnézseli {. o \
Yy | '
!,-" k\\"
* 1 coordinating company: Magyar Szo6ja Nonprofit Kft. Vil 7 N .
* 1 university / research institute: Hungarian Univ. of b W - il
Agriculture and Life Sciences (MATE/NAIK) “v’.//,\ o
« 7 farming enterprises: Agroméda Kft., Geo-Friz Kift., ' L
Hahéti Vardomb Kft., Mezdgazdasagi Szévetkezet Hort, | Szentlérinc | -
K&G 94 Bt., Margittasziget 92 Kft., Prugyi Mg-i Zrt. ./ ( Ujmohécs

1 advisory expert;
Contributors: Galldorf ZRt. — laboratory testing

#EUCAPNetwork #CVProteinCrops



EU CAP NETWORK PRESENTATION

JEU CAP
- ETWORK

« EU greening rules (FM Reg. 10/2015) « Pre-sowing herbicide (permitted < 7 farm sites x 3 years (2021-2023)

prohibit pesticide use on ecological before crop emergence) * 10 soybean varieties per site per
focus areas where nitrogen-fixing * Weeding harrow applied at 2—-3 year
crops (incl. soybean) are grown leaf stage * 0.5 ha per treatment per variety (5
» Farmers needed a viable, * Inter-row cultivator up to 4—6 leaf = ha per technology per site)
economically sound alternative to stage (1-2 passes)  Measurements: plant stand, weed
herbicides » Tested head-to-head against cover, yield, grain quality, full
* No farm-scale evidence existed in conventional herbicide-based production economics
Hungary technology

#EUCAPNetwork #CVProteinCrops
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% %ETWORK - Investigation of the possible pesticide and herbicide free cultivation

| i 5%, of GMO-free, high nutrient content (PROFAT) soybeans at 7 several
Hungarian soy

GROWING SEASON RAINFALL BY SITE (mm) — Context for results

Total April-September rainfall (mm) 22021 =2022 (drought) =2023 (favourable)
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Onga Hort I UijhéCSI Darndzseli Prigy I Bak Szentl6rincI

Rainfall varied up to 2.8x across sites in 2022 — explaining much of the performance difference between regions
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' %U CAR 't 1o Investigation of the possible pesticide and herbicide free cultivation

ETWORK - of GMO-free, high nutrient content (PROFAT) soybeans at 7 several
i Hungarian soy

SOYBEAN YIELD BY SITE AND TECHNOLOGY (t/ha, 88% dry matter)
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2023 shown — most representative year (technology mastered by farmers) m

“ Herbicide = Mechanical 2021 2.7 t/ha 2.6 t/ha

2022* 1.7 t/ha 1.6 t/ha

2023 3.2 t/ha 3.1 t/ha
*2022: century drought — both technologies

severely affected
Key finding
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Yield gap: 13.4% (2021) — 4% (2022) —
1.3% (2023)

Gap closes as farmers master the technology

Onga Hort Ujmohacs Darnozseli Prigy Bak Szentlérinc

By 2023 the yield gap narrowed to just 1.3% — effectively closed as farmers mastered the mechanical technology

#EUCAPNetwork #CVProteinCrops
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Direct production costs by site and technology (HUF/ha - € )
average (Ft/ €)

2023 — includes seed, fertiliser, pesticides, insurance, post-harvest cleaning m

Herbicide = Mechanical
2021 127,000/ 334 93,000/ 245 -27%

400000 - 379.367

350000 - 2022 201,000/529 156,000/410 -22%

300000 L 2023 204,000/ 537 160,000/ 421 -22%

253.752

250000 A
g o 106 260 196.370 Key driver: pesticide savings
2 - 5% « 84% fewer pesticide inputs (2021)

150000 - . e 133.178 » 74% fewer (2022)

— o121 89 - 101426 » 70% fewer (2023)

50000 A Bak: exceptionally high fertiliser use —
180,000 HUF/ha in 2023
0
Onga UJmohacs Darndzseli Prugy Szentlérinc

Mechanical technology 22—-27% clleaper in direct costs every year — lnainly by eliminating in-season herbicides
gy
#EUCAPNetwork #CVProteinCrops
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' e of GMO-free, high nutrient content (PROFAT) soybeans at 7 several
Hungarian soy
Total production cost by site and technology (HUF/ha - €) Javerage (Ft/ €

2023 — direct + indirect costs (machinery, labour, land rent, depreciation)

" Herbicide ® Mechanical

600000 -
531.052

500000 1 463.336 462.989
443.943

400000 -

300000 -

HUF/ha

200000 -

100000 -

Onga Hort Ujmohacs Darnozseli Prigy Bak Szentl6rinc

Noar | Herbicide | Mechanical

2021  318,000/836 320,000/ 842
2022 398,000/ 1047 360,000/ 947
2023 406,000/ 17068 373,000/ 982

Cost trajectory 2021 — 2023
+28% herbicide technology
+17% mechanical technology

Mechanical more resilient to input price inflation
(2022: fertiliser +149%, pesticides +86%)

Total costs rose 28% for herbicide vs. 17% for mechanical — mechanical technology absorbs input price shocks better

a_HEUCAPNetwork #CVProteinCrops
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€
technology
2021 +233,000/ 613 +156,000 / 411
2022 -2,600/7 +19,000 / 50
2023 +69,000/ 182 +96,000 / 253

« 2021: Herbicide more profitable — 13.4% vyield gap + hand
weeding costs at 2 sites

« 2022: Only mechanical technology remained profitable
(drought + unaffordable herbicide costs)

« 2023: Mechanical outperformed by 39% — yield gap
negligible, cost advantage decisive

EU CAP NETWORK PRESENTATION

Parameter (2023, 88% DM) | Herbicide | Mechanical |

Crude protein 32.7% 32.8%
Crude fat 21.5% 21.4%
PROFAT value 54.2% 54.3%
Lysine 2.1% 2.1%

« PROFAT > 51% in all sites, all years, both technologies

* Processor minimum criteria met: 232% crude protein,
217% crude fat

» Quality is determined by site and vintage — not by weed
control method

#EUCAPNetwork #CVProteinCrops
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EU CAP - - Investigation of the possible pesticide and herbicide free cultivation of
= ETWORK GMO-free, high nutrient content (PROFAT) soybeans at 7 several
Technically feasible Hungarian soy
Pestllczld'e-rree soybean cumvéndﬁ works in Hungarian conditions when weeding harrow and cultivator are applied correctly and on time

Yield gap closed

13.4% gap in Year 1 — 1.3% in Year 3 as farmers mastered the technology

Quality unaffected

Grain protein, fat, PROFAT value and lysine identical across both technologies

Economically advantageous

22% lower direct costs; more stable profitability; more resilient to input price shocks

Site selection is critical

Performance varied 3.5x across sites — clean, homogeneous fields with disciplined input management outperform consistently

Continuation recommended

3 years is enough to see the trend; longer series needed for robust long-term conclusions

What makes it special: First multi-site, multi-year, farm-scale comparison of pesticide-free vs. conventional soybean cultivation in

Hungary — real farm conditions, full agronomy + economics dataset
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« Continuation of the trial series — longer evidence - Established network of 7 cooperating farms across

base needed (climate variability, additional Hungary's main soybean production zones _
varieties) « 3-year dataset: agronomy + economics + grain quality

. Expansion to other protein crops (peas, faba across 10 varieties — replicable methodology
beans) using comparable methodology ’ « Experience in mechanical weed control technology

. Diaital advi tools for f rs transitioning t transfer and farmer training
'glta gwsory 00IS "Tor 1armers transitioning 1o « Advisory and research capacity in protein crop
mechanical weed control

_ , innovation
« Connection to broader EU protein crop strategy and
Farm-to-Fork policy objectives
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EU CAP Network cross-visit
‘Production of protein crops
under climate change’

All information on the cross-visit is available on the event webpage:
https://eu-cap-network.ec.europa.eu/events/eu-cap-network-cross-visit-
production-protein-crops-under-climate-change

#EUCAPNetwork #CVProteinCrops
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